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1 Preamble

The MTC 4.3 Evaluation Module has been designed for hands-on experiment of the unprecedented
flexibility of the TuneCharger® 4" generation technology.

Users with little knowledge of electronics will be able to charge virtually “any” small size battery from a
mains transformer, from a photovoltaic panel, from a bicycle dynamo or from another battery, e.g. the
lighter plug of a car.

Professionals or skilled hobbyists are welcome to monitor the module capability of self-adapting to
unstable sources with Maximum Power Point Tracking, and dealing automatically with various battery
voltages.

It is our company belief that TuneCharger® 4" generation technology is the “missing link” regarding
“green”, sustainable energy sources.

In this framework please view the MTC 4.3 as a tool to explore your own proof-of-concept design.

We have the know-how for resizing a 4" generation charger power throughput to suit your actual
needs.

Should you have in view a system where an embedded TuneCharger can solve the power supply and
management issues, you are welcome to ask our company to engineer a custom solution.

Just drop us a message using the “contact” form at www.tunecharger.com.
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2 MTC 4.3 “at a glance” overview

2.1 Functional diagram

The MTC 4.3 Evaluation Module:

is tolerant to fluctuations of the source
self adapts to the battery
performs (optionally) end-of-charge detection

ﬁ
AC SOURCE l BATTERY
MTC 4.3
OR
ﬁ
DC SOURCE [P LOAD(S)

2.2 Voltage dynamic operating range

SOURCE OUT to battery
25V
20V
15v
. L H.-‘..
[ ] ]
10v
6V
5.6V = i i
5V - I/’ - f)
4V

sal ks
Safe range in any combination

»$
G Please check: the sum [Source Voltage + Charging voltage] should be < 45V at all time

-lr'} Not optimized efficiency
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2.3 Source power operating range

4w 6w 8w 1ow

ow 2W

w” R %

200mw

e
f{ The charger performs Maximum Power Point Tracking (MPPT) of the source within this range

'“~lt') The charger may block source power increase within this range.

2.4 Recommended operating range

Nominal 1-V source
operation area

20V

6V

aallia
:r*-{ Maximum Power Point Tracking (MPPT) of the source works anywhere within this area
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2.5 Nominal battery voltage range

“Nominal” is the commercially marked voltage
This graph takes into account the effect of over voltage inherent to charging
Source voltage is assumed < 20V, therefore allowing up to [45V — 20V] = 25V output voltage

Lead Acid NiCd, NiMH Lithium ion i)
25V
21.6V 22.2V |2
; :
20V
18V
18V 185V
16V 'l.:]
15V
i
e XY
\'k\{ v’f
10V <
7.4V
5V
4.8V
4v

¥ safe range

'3 Needs evaluation: charging over voltage depends on the battery size (Ah) and the power
Notice: lead-acid may jump up to a 50% over voltage factor

1 . . .
& Based on usual 3.7V per Li-ion cell, nominal rating
End-of-charge voltage monitoring is mandatory
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3 Modes of operation

3.1 Foreword

The MTC 4.3 has three, user selectable modes of operation. Selection of a mode of operation is done
by means of a jumper combined with preset parameters hold in the microcontroller EEPROM, non-
volatile memory (details of the module architecture will come thereafter in chapter 6).

The AUTO and EOC modes have in common an entirely automated process of self adjusting to the
primary power source for best efficiency and to the varying battery voltage in very large ranges, as
outlined in section 2.

The CLEAN mode has less efficiency at pure charging, but conversely can rejuvenate aged batteries,
e.g. desulphation of lead/acid batteries or recovery of NiCd batteries commonly found in many
cordless tools.

3.2 High efficiency, 100% automatic mode (AUTO)

This is the default , most basic mode of operation: connect any source, connect any battery, and let
the charger do its job.

All necessary adjustments and optimization are performed by the charger in a purely automatic
fashion. The only task left to the user is of monitoring the process for some end-of-charge condition
(time, voltmeter...)

Should the user have a preferred method such as temperature sensing, the module provides an INH
(inhibit) input that allows to command a charge stop unconditionally from some external sensor(s).

Any MTC 4.3 Any
allowable allowable

source battery

A 4

INH

(Optional)
user end
of charge
sensor

If the user hooks a toggle switch on the INH input, this switch may be viewed as an external on/off
control.

-lr'} Li-ion batteries should not be charged using AUTO mode ; otherwise hazards what could
take place are under the sole user’s responsibility.
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3.3 High efficiency mode with end of charge detecti  on (EOC)

This mode must be preset by the user in the microcontroller EEPROM memory.

The end-of-charge condition is based on monitoring the battery “realistic” voltage, which is the voltage
you would measure after separating the battery and connecting it to a light load.

A proprietary sampling method is used for this purpose. The top voltage can be preset with 0.1V
resolution.

As shown in this example , a common value is 14.2V for nominal “12V” lead-acid batteries™:

Any MTC 4.3 “12v”
allowable SLA
source 14.2 Volt battery
EOC >
preset
INIH
(Optional)
external
condition
sensor

In EOC mode, the charger still accommodate any source but becomes specialized for a given battery
type. The charging process efficiency is optimized exactly as in AUTO mode.

The advantage is that the charging process may safely be left unattended .

When end-of-charge voltage is reached, the charger stops automatically and displays a special
blinking signal on LEDs (more details of LED display thereafter).

Should the user leave the system unattended for a long time, the module will automatically resume
charging as soon as the battery voltage drops under the top value. This functionality is closely
equivalent to so-called “trickle charging”.

In other words, the charger permanently does its best effort to maintain the battery at top voltage.

This is obviously the recommended mode for battery powered, stand alone systems .

j') Li-ion batteries should be charged using EOC mode ; otherwise hazards what could take

place are under the sole user’s responsibility.

The INH input works exactly as in AUTO mode.

2.4V per cell vs. 2.0V nominal.
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3.4 CLEAN mode
3.4.1 Aim

This mode is for attempting to rejuvenate used/aged batteries. The result cannot be guaranteed (this
depends on too numerous factors) but users of the 3rd generation TuneChargers have found nearly
50% success at rejuvenating used lead-acid, NiCd or NiMH batteries.

CLEAN mode is selectable by means of a jumper.
Basically, the module will generate higher voltage “pulses” at slower rate, resulting in progressive
“cleaning” of non conductive layers that accumulate on electrodes with aging and/or if the battery has

not been used for a long period.

All appropriate settings are performed automatically by the module®.

d'd

Any MTC 4.3 Any
allowable allowable

source battery

A 4

INH

(Optional)
user end
of charge
sensor

Operation in CLEAN mode should be monitored by the user . Principles:

If the battery heats significantly (use your fingers), please stop and recycle the battery.

Otherwise, stop charging at say 1/2h intervals and sample the battery voltage by means of a
meter.

If the battery does not “recover” volts significantly, please stop and recycle the battery.
Otherwise, continue until the voltage is closely the nominal one.

Finish in AUTO mode.

The INH input works as in AUTO mode.

Users who have experience with the MTC 3.2 charger may view this mode as a « MTC 3.2
emulation ».
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3.4.2 Recommended operation

The rejuvenating effect is known to work for: lead/acid, NiCd and NiMH rechargeable

batteries.
i . . .
& Any attempt for other technologies  *should be done on an experimental basis and
carefully monitored.
Please do not attempt to rejuvenate Li-X batteries . Hazards that could take place are under
the sole user’s responsibility.
The MTC 4.3 power consumption in CLEAN mode varies depending on the input voltage.
Here is a typical curve:
Power in vs. DC voltage

8

7 .

6 _

5 .

g

4

3

2

l T T T T T

5 7 9 11 13 15 17
volt

Preferably use a stable source (e.g. DC mains adaptor) in the range 6V to 15V.
If using a solar source, its nominal power should be 7W as a maximum.

Due to stronger peak currents the charger will generate audible “clicks” at a rate that
depends both on the power (i.e. input voltage) and on the battery voltage.

Those “clicks” are entirely normal!

Monitoring hint; stop the source for measuring battery voltage  ; otherwise the pulsed
charger output may fool your meter.

Reports suggest that “non-rechargeable” alkaline batteries may be partially refueled as well.
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4 User interfaces

4.1 Source

The MTC 4.3 supports both AC and DC sources within the same specified voltage range.

Best effort has been made to make the source input foolproof:
The AC input is full-wave rectified.
The DC input is protected against wrong polarity by a diode.
A protective diode will further clip any temporary “spike” over 27V.

Inexperienced users are strongly advised to connect a source through the AC input. This will always
work, possibly at the price of a few % less efficiency.

Experienced users will find out the “best” choice from this circuit diagram excerpt.

Recommended use chart for common examples:

Source Recommended input
AC step down transformer AC
Bicycle dynamo AC
AC/DC adapter or DC power supply DC
Photovoltaic panel DC
Other battery e.g. a car lighter plug DC
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Connect only one source at a time; unless you are experienced enough to check from the diagram
that two sources have mutual compatibility (in the latter case the source powers won't cumulate).

Checking input connection cannot be simpler: if OK, at least one display LED will turn on provided the
source is active”.

4.2 Battery output

The module has two output connectors (J3 and J4), which are rigorously in parallel as shown;

Connect only one battery at a time to any connector.

A battery may be “hot” hooked on or off at any time .

1)

i Take care of the polarity!

Inverted polarity will damage the charger

If using a photovoltaic panel, check by day. If using a bicycle dynamo, rotate the wheel.

We have not protected the charger against wrong polarity (which would have been easy by
means of some diode). The rationale is: this would have substantially reduced the efficiency.
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In case you use the free connector for connecting a load, please operate in this order:

connect a battery first,
connect the load after.

All users should keep in mind that the MTC 4.3 module is a charger, not a power supply. It becomes
some sort of a power supply if and only if a battery is attached.

4.3 LEDs display

LEDs assignment

The charger has a three LEDs display of contrasted colors that have the following significance when
permanently illuminated:

Color Significance
Source is powered
CLEAN mode of operation

RED Charging is in progress

Dynamic behavior

Visual

Description

Interpretation

All off

No active source.

Circulating, one of
three LEDs lit at a
time

The charger is inhibited (not enough power OR inhibited
by the INH control)

Notice: this is displayed at least one time after power on
reset.

This allows making sure all LEDs are all right.

Steady green and
red

This is the normal “charge in progress” display in AUTO
or EOC mode

Steady all LEDS

This is the normal “charge in progress” display in CLEAN
mode

Steady green,
Flashing red

AUTO or EOC mode: no battery detected

All LEDs flashing
together

CLEAN mode: no battery or improper battery detected

Alternating red and
green

EOC mode, top voltage is reached.

Charging is stalled.
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4.4  Jumpers

Two jumpers are located at the bottom of the module. They are factory provided “off”.

The right-hand one is the INH input . If short-circuited (by means of a mechanical switch, a relay...),
charging will stop quite instantly. An opto isolator may be used as an alternative switching interface.

The left-hand one is the CLEAN mode selector:
If open, the charger will work either in AUTO or EOC mode depending on the EEPROM

settings (see next paragraph).
If short-circuited, the charger will work in CLEAN mode regardless of the EEPROM settings.

4.5 EEPROM settings

The MTC 4.3 comes with AUTO mode factory default setting, unless a customized EOC mode is
ordered.

If the user does not intend using the EOC end-of-charge mode, he/she may skip to Section 5.

4.5.1 EEPROM mapping

The module allows programming of the imbedded microcontroller by means of the 6-pins connector
labeled J5.

This connector complies with the Microchip® manufacturer programming interface known as ICSP (In
Circuit Serial Programming). We use this at factory for downloading the software and default
parameters®.

By means of this connector the user can download into the module four bytes of data into the
microcontroller non volatilie EEPROM memory:

location hexadecimal
00 Mode
01 Top
02 voltage
03

Byte 0 says:

00 = AUTO mode
01 = EOC mode

This default mode can only be superseded by means of the CLEAN jumper.

Reverse uploading of the software is factory inhibited; this prevents an unfriendly
practice known as “reverse engineering”.
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If the EOC mode is set, the next three EEPROM bytes specify the top voltage in decimal digits as
shown:

location hexadecimal
01 x 10V
02 x 1V
03 x 0.1V

As an example, if the user has decided to dedicate his charger for charging 4 L-ion cells in series, with
3.9V top voltage each, the top target voltage is therefore 4 x 3.9 = 15.6V. This results in programming
location 00 to 03 as follows:

location hexadecimal
00 01
01 01
02 05
03 06

4.5.2 How to program the EEPROM

The MTC 4.3 does not imbed a native EEPROM programming tool’.

Though, special requests for presetting an EOC default mode and top voltage are welcome at
ordering time.

A lot of convenient tools are available from the market. Ask Google or Ebay for such offers.
The Microchip Company has an official offer at reasonable price for a device known as the PicKit2 that

allows easy, intuitive programming of the EEPROM. PicKit2 is a USB peripheral that connects to the
module as shown:

We have deeply investigated various other solutions to do so. They all happen to add more
cost than mass produced, ready-made “programmers” available from the market.
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Notice: the charger must be source powered at programming s tage.
Hint: a small “9V” alkaline battery is convenient to support EEPROM programming.
We actually use such an official PicKit2 at manufacturing stage.

For reference, ask the Microchip site for “PicKit2” in the search engine of http://www.microchip.com/.
Hint: download the most recent support software from this site (CD-ROMSs are often obsolete)

The module should be powered previous to running the PicKit2 software on the computer. This
software will automatically detect the microcontroller (PIC16F785) and allow read/write of the
EEPROM ad libitum.

Numerous other official and non official, compatible programming devices exist®.

Ask Google or Ebay for such offers with keywords “PicKit2” or “PicKit2 clone”; make sure the
programming device has the PIC16F785 in the list of supported microcontrollers.

Most official and nonofficial programmers use the original Microchip software.

The cheapest unit we know may be bought on EBay for ~ 20 USD (worldwide delivery
included). Ask for “PicKit2 clone” from the Ebay search engine.

Our company is hot committed with Microchip or any other programming device supplier.
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4 5.3 PicKit2 software user interface

The program memory is read protected; “READ” will display zeros.

The EEPROM memory may be read, edited and modified by “WRITE”; the above
example shows EOC mode (hex 01) and 14.2V top voltage (hex 01 04 02).

i) _ . e
& Disable Program Memory programming as shown above; otherwise you will “wipe out”
the firmware!
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4.5.4 How to determine the EOC top voltage?

The charger samples the battery state in such a way that it “knows” the top voltage in discharge
condition.

Battery manufacturers quite always provide discharge curves looking like this:

This diagram says “the top voltage of a fully charged NiMH battery cell is 1.4V at discharge time”.
Suppose you want to charge 4 such cells in series: the appropriate EOC top voltage is 4 x 1.4 = 5.6V.

In doubt, specify a lower EOC voltage, never an upper one. Using a battery at 90% or 95% of top
capacity will always be on the safe side and makes little operation difference.

On the other hand, playing with overvoltage may seriously reduce the battery lifetime.
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5 Application hints

5.1 Never connect an input to the output side!

i . N .
- .‘} The module has no “common ground” % it will be damaged if any input contact is
connected to any output one.

In technical wording, the source should always be left floating vs. the battery side.

As an illustration, no such thing as this!

SOURCE MTC 4.3 BATTERY

DC BAT
" —— -

or this!

SOURCE MTC 4.3 BATTERY

AC BAT

]
]

People skilled in electronics will clearly understand the issue from the circuit diagram. Other
solutions have been investigated, but they all reduced the efficiency and increased the cost.
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5.2 Bicycle dynamos

Bicycle dynamos are small alternators generating AC current . They are available in two styles: bottle
shape and “hub”

5.2.1 Bottle shaped dynamos

Most, cheap bottle shaped dynamos come with a single wire . The other contact is the dynamo body,
assumed to be electrically attached to the metallic bicycle frame (the “other wire”).

In such case the correct cabling is as follows: the battery must le left “floating”, i.e. no battery contact
to/from the frame!

BOTTLE MTC 4.3 BATTERY
DYNAMO
—
AC BAT
Body
1 |

Bicycle frame

CTC 4.3 Evaluation Module Technical Reference Manual — © TUNECHARGER SARL 2007 200820/31




MTC 4.3

2007-T- 003 Evaluatlon Module
Technical Reference
Manual

5.2.2 Hub dynamos

A hub dynamo (often nicknamed: a dynohub ) is usually more expensive but twice as efficient as a
bottle dynamo.

It comes with two wires , which are both insulated from the bicycle frame.

Therefore correct cabling is as follows; the battery can be left floating as well. Alternately, one can use
safely the bicycle frame as a “common ground " for powering other devices (dotted line):

MTC 4.3 BATTERY
DYNOHUB

AC BAT

nanl

|
|
—e |

Bicycle frame

It is strongly recommended to use different wire colors as suggested by the drawing, so as to prevent
later on confusion. Otherwise please consider attaching labels to the wires.

If you feel not familiar enough with electrical issues, ask help from you local bicycle shop and show
those pages to the technical staff.
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5.2.3 Limiting muscular consumption (hub dynamos)

Even the best hub dynamos are unlikely to exceed the MTC 4.3 power range.

Though, all bikers know that a dynamo drains part of the legs muscles effort (a phenomenon well
known as “drag”).

If the user wants to stay beyond some 4W so as to experience limited drag regardless of high speed, a
simple trick will limit the input AC voltage and therefore the drag.

Install two back-to-back zener diodes , like this.

Zener diodes MTC 4.5

Vtrip
Dynamo

AC

The “tripping” voltage drop (or: voltage clipping) of the back-to-back Vz rated zener diodes is:
Vtrip ~Vz + 0.7V
0.7V being the usual voltage drop over the forward biased diode.

We would recommend a ~ 4W limiter i.e. two 8.2V zener voltage @5W rated parts, which may be
found or ordered from most online electronics shops.

This compromise has satisfied bicycle tourists using the famous German SON dynohub.
Should the user want to experiment other power/drag tradeoffs, the rule of thumb is:

the higher the zener voltage, the more drag but more power is allowed into the charger,
the lower the zener voltage, the less drag but less power into the charger.
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5.3 More efficiency from a solar PV

Most photovoltaic panels come with a built-in protective diode. This is for direct hooking of the PV on
the battery (the most common practice in small systems).

This diode is for preventing reverse voltage/current that would destroy the (expensive) PV as soon as
the battery voltage is greater than the PV generated voltage (night, clouds...)

PV PANEL Diode

BATTERY
Solar cells \I
I +

This diode is often a cheap one, which shall drop 1V 1% or more; therefore 5% to 10% of the captured
energy is definitely lost at heating this diode.

This diode is useless as soon as you insert the MTC 4.3 charger between the PV panel and the
battery. The module is so build as to never allow current to flow backward into the panel.

Therefore bypassing the protective diode is a nice way of improving the overall charging
efficiency , in addition to the MPPT feature.

Provided this diode is accessible, soldering a “bridge” will do the job.

PV PANEL \

Solar cells

MTC 4.3 BATTERY

DC

This is worth your time, at nearly zero cost!

10 Commonly found part: a 1N4001
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6 Technical description

6.1 Module electronics diagram

This diagram is solely for reference purpose™”.

Numerous functional features result from proprietary combinations of this hardware and
the undisclosed firmware.
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6.2 Primary power sources

The source block allows connecting:

- through J1, an AC current source,
- through J2, a DC current source.

Normally an only one current source should be activated at a time. Though, some cross combinations
may be allowed on a case-by-case basis.

The AC current shall be full-bridge rectified by diodes D1 to D4. Obviously, a DC current source may
be hooked on the J1 connector regardless of its polarity.

The DC current source shares the D1 diode with the AC input. This way, the charger is protected
against a user error of polarity: no current at all will flow if reverted.

So as to minimize the inherent loss of voltage and power in the diodes, the selected part is a
12CWQO6FNPBF dual, common cathode Schottky rectifier.

The advantages of this choice are:

- D1 and D2 in a single package,
- avery low voltage drop.

D3 and D4 use an only one diode per package. This saves the PCB surface of the otherwise “normally
needed” 4™ diode.

The voltage drop is specified < 0.5V for currents < 2A, which is the charger operation range.
Therefore the overall voltage drop is:

- less than 1.0V from the AC source,
- less than 0.5V from the DC source.

Notice that the charger will stay < 10W throughput as explained thereafter. This means that the
relative loss of power will be maximum at low voltages and minimum at higher voltages.
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As an example the power loss order of magnitude from the DC source would be:

- lessthan 0.5/6.0 ~ 8 % from a 6V source
- lessthan 0.5/15.0 ~ 3% from a 15V source (e.g. a typical “12V” rated solar panel).

Further, the charger is protected against spurious voltage peaks (e.g. static) by means of the
P6KE27A diode clamping action if the transient voltage is > 28.4V (worst case).

6.3 SEPIC charge pump

The SEPIC pulsed charge pump topology (Single-Ended Primary Inductance Converter) is
increasingly popular for DC/DC converters for various known reasons:

- it allows both voltage increase (“boost”) or voltage decrease (“buck”) form the source,
- no continuous current can flow from the source, since it is blocked by the SEPIC capacitor (C2
here),
- the efficiency (% energy transmitted) outperforms other buck/boost topologies
Our SEPIC implementation uses a 1:1 ratio transformer as shown in the above diagram.

The PWM signal from the microcontroller (78 kHz) actuates the switching transistor Q1.
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As will be thereafter explained, this (current rating oversized) transistor covers the entire charger input
and battery voltage ranges specification.

The SEPIC diode is a current oversized Schottky diode. This diode stays under 0.5V voltage drop in
the whole charger operating range.

In the optimized yield operating mode (AUTO and EOC) the diode voltage drop related loss will
decrease with the charged battery voltage increase.

To quote an example, charging a lead acid “12V” rated battery will operate near 15V therefore loosing
less than ~0.5/15.0 ~ 3% in the diode.

Experience shows that over 5W input, the only one part that heats significantly is the transformer. By
the way, no burnt finger in view!

The SEPIC transistor and diode stay substantially cool, close to ambient temperature.

6.4 Battery interface

The charged battery and possibly its payload may be connected through J3 and/or J4 in a purely
parallel way.

The C3 capacitor is discharged into the battery by means of the Q2 transistor when a predetermined
upper voltage threshold is reached. This is the essence of the first TuneCharger patent.

The other components participate in our proprietary voltage measurement method.
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6.5 Microcontroller power management

The charger logic is powered from the primary source. +5V supply in all the nominal source voltage
range is provided by a low-dropout (LDO) LM2931BDT50 regulator circuit: its dropout will stay < 0.4V
in the charger operating condition.

This is important to qualify the DC source voltage “safe” low voltage limit:

- voltage drop over D1 ~ 0.5V,
- voltage drop over U3 ~ 0.4V,

Therefore the “safe” source limit = 5.0 + 0.5 + 0.4 = 5.9V. This is closely +6.0V, which is our specified
lower limit.

Detecting too low input voltage is performed by means of the STM809LWX6F device. This chip
produces a logic low signal if the supply voltage drops under 4.63V nominal.

This signal is sampled by the firmware to stop charging as soon as the supply is certainly too low for
normal operation.

Behavior between 5.9V input voltage input and too low power detection is essentially unpredictable,
but is guaranteed to be user safe.
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6.6 Microcontroller I/0O

The charger is controlled by a firmware program hold in the Microchip PIC16F785 microcontroller
Flash memory. Mode and top voltage parameters are hold in the EEPROM memory.

The J5 connector allows downloading the firmware and parameter from a PC by means of such a
programming device as the PicKit2, though the J5 connector (ICSP standard compliant).

This connector has 6 pins whilst only 5 are actually used. This is to prevent mechanical misplacing of
the programming device.
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6.7 Charge process

In AUTO and EOC modes of operation, optimized yield is the goal.

The charger performs periodically a measurement of the battery voltage Vc so as to set the discharge
threshold closely to Vth = V¢ + 1.5V. This small difference results in improved efficiency when the
cleaning effect is not the goal.

In CLEAN mode the voltage threshold is nearly set to twice the battery voltage, with an upper 25V
limit.

Charging in AUTO or EOC mode generates a hardly audible “buzz”. Charging in CLEAN mode
generates more audible “clicks”. This is entirely normal.

6.8 MPPT process

In accordance with the TuneCharger 2" patent, the firmware varies the PWM duty cycle so as to stay
close to the source Maximum Power Point (MPP). MPPT = Maximum Power Point Tracking.

A refinement of the basic MPPT algorithm has been developed to eliminate issues with low power
sources.

Noticeabllgl, this makes the charger usable from poor current sources, e.g. a used miniature 9V alkaline
will work™.

6.9 Power upper limit

There is an arithmetical relationship between cycle time and the battery voltage. In simple terms, the
shorter the cycle time, the higher the power throughput. Notice: this feature is covered by the 2"
TuneCharger patent.

A lower acceptable limit of the cycle time is calculated by the firmware. Should the cycle time fall under
than this limit, the MPPT process is not allowed to increase the current drained from the source.

This power limit is not very precise, because the calculation depends on the C3 capacitor value. The
electrolytic capacitors have a + 20% specified value. Furthermore, the capacity varies with ambient
temperature and age.

The observed power self limit of the MTC 4.3 is closely 9W + 1W.

The advantage of this feature vs. previous generation is to qualify the charger to substantially the
same power limit regardless of the input source voltage.

At a typical 9W limit, the charger will drain a maximum of;

- 9.0/6.0=1.5Afrom a6V source,
- 9.0/20.0 =0.45A from a 20V source.

This allows complete flexibility of the charger within the specified input voltage range. To quote an
example, a MTC 4.3 charger will drain a typical 9.0 / 12.0 = 0.75A from a regular car battery via the
“cigar lighter” plug.

Such a poor source will literally be « sucked » to the last drop.
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6.10 Exceptions management
6.10.1 No battery

In any mode of operation, a disconnected battery is detected at C3 discharge time because Vcap does
not fall under Vth.

In such case, the charger stops the charge pump and then discharges the C3 capacitor to a safe low
voltage.

The “no battery detection” may sometimes falil if the charger is close to the low input power zone,
showing false “charging in progress”. Don't care.

6.10.2 Low input power or external inhibit

In any mode of operation, the INH/ input is sampled at very short intervals. If this input is low, the
charger stops the charge pump and discharges the C3 capacitor to a safe low voltage.

This takes place:

- either, if the source is not able to sustain the regular microcontroller supply voltage,
- orifthe JP1 jumper is “short-circuited” by an external device.
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