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| NVENTI ON ~ The present invention relates to a portable term nal
appar at us, and inparticular to a portable term nal apparatus which is
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“attached Wit hreader, a pocket computer, a remote controller for various household electric
appliances and the like which are each provided with a main battery for driving circuits,
and a backup battery for holding memorized data when the main battery runs out.
Such a backup battery is constructed to be charged by the main battery and thus serves
as a small secondary rechargeable battery. The backup battery of the previous
~ portable terminal apparatus is discharged within a certain time interval after the main
battery is removed from the terminal apparatus, the time interval being usually deemed
to be between few months and one year although the time interval is varied in response
to the capacity of the memory assembled in the portable terminal apparatus.

This means that the backup battery runs out, causing the memory to disappear
when the main battery remains removed from the portable terminal battery over the
certain time interval or otherwise runs out even if the main battery is still attached with
the portable terminal apparatus. Moreover, no alarm can instantly be expected
without such a main battery.

In the event that the main battery is exchanged for a new main battery with the
backup battery running out, the voltage level of the backup battery is instantly raised
by the new main battery so that the voltage level of the backup battery becomes normal
when a main switch forming part of the portable terminal apparatus is operated to
allow a voltage monitoring circuit also forming part of the portable terminal apparatus
to be energized. This leads to such a possibility that the voltage level of the memory
is lowered in the past, thereby making it impossible to confirm whether or not the
memory is damaged. -

Fig. 6 shows a graph illustrating the voltage VA of the backup battery varied in
response to lapse of time. As will be seen from Fig. 6, the voltage VA of the backup
battery gradually declines after the main battery is removed at a time t0 from the
portable terminal apparatus and exceeds a memorized data guaranteed lowest voltage

* level Vo at atimetl. Ifthe main battery is replaced by a new main battery at a time 12,
the voltage of the backup battery is raised within a few seconds to its normal voltage
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battery cannot be recharged immediately after the main battery is changed by a new
main battery but can be recharged when the main switch is put on. In this case, the
backup battery may be soon exhausted resulting from the fact that the backup battery
is recharged only when the main switch is put on. This may result in a drawback that
the memory is likely to be damaged after ‘the new main battery is installed in the
terminal apparatus. ' :

On the other hand, another method may be considered as a method of
determining whether the memorized data is held in the memory to memorize a specific
cord in the memory and to examine whether the specific cord remains in the memory.
This method is designed to memorize the specific code data in any one of memory
chips which are generally deviated in their threshold voltages at which the memorized

- data may disappear. For this reason, the memorized data other than that of the
specific code are likely to disappear from the memory chips, thereby making it
impossible to determine whether all the memorized data remains in the memory chips
or not. For the portable terminal apparatus equipped with only one memory chip,
there is a possibility that the memory chip accidentally has one part in which a specific
code is held memorized and other part in which all the memorized data disappear.
Similarly, this case encounters the same problem as in the above.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide a portable terminal
apparatus which can overcome the previously mentioned drawbacks and ensure to
check whether the memorized data are damaged or not when the main battery is
replaced by a new main battery under the state that the main circuit is disconnected

from the main battery by the main switch. '
According to one aspect of the present invention there is provided a portable
~ terminal apparatus for producing digital information in accordance with predetermined
procedures. The portable terminal apparatus comprises a procedural data memory for
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provi de a por The lcontrelrmeans |includes a voltage detection unit for detecting the vo tage o the
backup battery to produce voltage detection data, a delay element for delaying the
starting of recharging the backup battery by the recharging unit until the voltage
; detection unit detects the voltage of the backup battery, a data holding unit for holding
the voltage detection data until the main switch element is operated to electrically
connect the main battery and the digital information producing unit, and a judgment
unit for judging on whether the procedural data are normally stored in the procedural
data memory on the basis of the voltage detection data when the main switch element
is operated to electrically connect. the ‘main battery and the digital information
producing unit.
The above voltage detection unit may have a timing signal generator for
- generating a timing signal and outputting the timing signal in case when the voltage
detection unit detects during delay time produced by the delay element that the voltage
of the backup battery is decreased to its voltage lower than the guaranteed lowest
voltage of the procedural data memory, and when the timing signal is inputted to the
data holding unit to have the data holding unit hold the voltage detection data from the
voltage detection unit. The data holding unit may have a latch circuit for latching the
voltage detection data from the voltage detection unit. '
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circuit forming part of the timing signal generator of the voltage detection unit and
varied in response to lapse of time when a new main battery is installed in the portable
terminal apparatus; '
Fig. 4 (b) is a graph showing a voltage signal VY outputted from an inverter
element forming part of the timing signal generator of the voltage detection unit and
varied in response to the voltage signal Vx;
Fig. 5 (a) is a graph showing a voltage signal VA outputted by the backup
battery to a procedural data memory forming part of the portable terminal apparatus;
Fig. 5 (b) is a graph showing a voltage detection signal VP outputted from the
voltage detection unit to a latch circuit forming part of the portable terminal apparatusj
Fig. 5 (c) is a graph showing a voltage signal VY outputted from the inverter
element of the timing signal generator of the voltage detection unit; -
-Fig. 5 (d) is a graph showing a timing signal VT outputted from the timing
signal generator of the voltage detection unit; '
Fig. 5 (e) is a graph showing a voltage signal VOUT outputted from the latch
circuit; and '
Fig. 6 is a graph similar to Fig. 3 but showing the voltage of a backup battery
varied in response to lapse of time when a main battery is removed from the
conventional portable terminal apparatus.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to Figs. 1 and 2 of the drawings, a preferred embodiment of a
portable terminal apparatus according to the present invention is shown as generally
comprising a plurality of memory elements 11, 12 and 13, a main circuit 20, a main
battery 31, a backup battery 32, a recharging unit 40 and a main switch element 81.
All the above elements and parts are housed in a single portable housing forming part

of the portable terminal apparatus but not shown in the drawings.
. The portable terminal apparatus is designed to be energized by the main battery



e
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the vol tage dEICEIOTY glements; 11 to 13 as'a whole constitute a procedur ata memory 10 or

-4A - storing predetermined procedural data which is representative of part of the
predetermined procedures of the portable terminal apparatus. ,

The main circuit 20 includes a digital information producing unit 21 for
producing the digital information on the basis of the procedural data in the memory
elements 11to 13. The main circuit 20 further includes a clear signal generator 22 for
generating a clear signal SC to be outputted to a latch circuit 61.

The main battery 31 is constituted by a dry battery cell and detachably mounted
to the aforesaid portable terminal housing of the terminal apparatus to supply the
procedural data memory 10 and the main circuit 20 with electricity at a voltage higher
than the guaranteed lowest voltage V0 of each of the memory elements 11 to 13. The
voltage of the main battery 31 is initially set at its normal voltage within a normal
voltage range. The main battery 31 has a negative terminal 31a electrically connected
to the grounding portion G of the terminal apparatus and a positive terminal 31b
electrically connected to each of the memofy elements 11 to 13 through a diode 35.

The backup battery 32 is constituted by a secondary battery cell capable of
substituting for the main battery 31 and being recharged. This backup battery 32 has
a negative terminal 32a electrically connected to the grounding portion G of the
terminal apparatus and a positive terminal 32b electrically connected to each of the
memory elements 11 to 13 of the procedural data memory 10 through a diode 42.
The backup battery 32 is adapted to supply each of the memory elements 11 to 13 of
the procedural data memory 10 with electricity at a backup voltage higher than the
guaranteed lowest voltage V0 when the main battery 31 is discharged to its voltage
lower than the backup voltage of the backdp battery 32. The backup battery 32 is
recharged by the recharging unit 40 to a normal backup voltage V1 when the main

_ battery 31 has a voltage within the normal voltage range.

The recharging unit 40 has an input terminal 40a electrically connected to the
positive terminal 31b of the main battery 31 through a delay element 45 which will
become apparent as the description proceeds, and an output terminal 40b electrically
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of the backup battery 32 is decreased to a predetermined voltage less than the normal
backup voltage V1 but no less than the guaranteed lowest voltage V0 of the memory
elements 11 to 13 of the procedural data memory 10.

The recharging unit 40 is controlled by control means which includes a voltage
detection unit 51, the latch circuit 61, the above delay element 45 and a judgment unit
70 forming part of the main circuit 20.

The voltage detection unit 51 has a voltage detector 52 and a timing signal
generator 53. The voltage detector 52 has an input terminal 52a electrically
connected to positive terminal 32b of the backup battery 32 and an output terminal 52b
electrically connected to the timing signal generator 53. The voltage detector 52 is
adapted to detect the voltage of the backup battery 32 during a detecting time interval
TD' shown in Fig. 4 (b) and Fig. 5(c) and to output through the output terminal 52b a
voltage detection signal VP with one of two logic levels "High" or "Low" (see Fig.! 5
(b)). More specifically, the voltage detector 52 outputs the voltage detection sigpal
VP of the logic level "High" when the voltage VA (see Fig. 5 (a)) of the backup battery
32 is larger than the guaranteed lowest voltage V0 of each of the memory elements 11
to 13, and to output the voltage detection signal VP of the logic level "Low" when the
voltage VA of the backup battery is equal to or smaller than the guaranteed lowest
voltage V0 of each of the memory elements 11 to 13.

The timing signal generator 53 has an input terminal 53a electrically connected
to the voltage detector 52 to receive the voltage detection signal VP from the voltage
detector 52 and an output terminal 53b electrically connected to the latch circuit 61 to
produce a timing signal VT. The timing signal VT is inputted to the latch circuit 61 to
have the latch circuit 61 hold the voltage detection data VP from the voltage detector
52 of the voltage detection unit 51.

As best shown in Fig. 2, the timing signal generator 53 is constituted by an
RC(resistor-capacitor) delay circuit 54, an inverter element 57 and a NOR element 58.
The RC delay circuit 54 consists of a resistor 55 electrically connected to the positive
terminal 31b of the main battery 31 and a capacitor 56 provided between the resistor
55 and the grounding portion G of the portable terminal apparatus. The RC delay
circuit 54 is designed to output a voltage signal Vx (see Fig. 4 (a)) on its output
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connected to the output terminal 57b of the inverter element 57, and an output
terminal 58c electrically connected to the latch circuit 61.

In Fig. 2, the NOR element 58 is represented by a combination of an OR
symbol and a pair of NOT symbols. This means that the NOR element 58 is
constituted by first and second negation input portion on the input terminals 58a, 58b
represented by the NOT symbols and an OR portion having the output terminal 58¢c
and represented by the OR symbol. The voltage detection data VP of the voltage
detector 52 is applied to the first input terminal 58a of the NOR element 58, whilst the
output voltage signal VY of the inverter element 57 is applied to the second input
terminal 58b of the NOR element 58. The NOR element 58 is operative to output a
timing signal VT of the logic level "High" on its output terminal 58c¢ if all inputs VY
and VP to the first and second input terminals 58a, 58b are "Low".

The latch circuit 61 is designed to serve as a data holding unit for holding the
voltage detection data. The latch circuit 61 has a data input terminal 61a electrically
connected to the output terminal 52b of the voltage detector 52 of the voltage
detection unit 51, a timing input terminal 61b electrically connected to the output
terminal 58c of the NOR element 58, an output terminal 61c electrically connected to
the digital information producing unit 21 of the main circuit 20, a reset terminal 61d
electrically connected to the clear signal generator 22 of the main circuit 20, and a set
terminal 61e electrically connected to the positive terminal 31b of the main battery 31.

The latch circuit 61 is adapted to latch the logic level voltage of the voltage
detection data VP from the voltage detector 52 when the timing signal VT is inputted



of "the portabl e term nal apparatus but not shown in the draw ngs.

The portable term nal apparatus is designed to be energized by the main
battery 6 31 and
operated to produce digital information in accordance with predeterm ned
procedures during a normal operation. The portable term nal apparatus
serves as for exanple an electronic note bbok, an optical character reader,
a bar code reader, a pocket conputer, a portable digital canera, a renote
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starting time of the above recharging time interval of the recharging unit 40 for a
predetermined delay time interval TD from the end of the detecting time interval TD'
shorter than the delay time interval TD. In other words, the starting of recharging the
backup battery 32 is delayed by the recharging unit 40 and the delay element 45 until
the voltage detection unit 51 detects the voltage of the backup battery 32. The delay
time interval TD is defined as a time interval starting from the battery installation time
t2 and ending at a recharge start time t2' when the recharging unit 40 starts to recharge
the backup battery 32. During the delay time interval TD produced by the delay
element 45, the timing signal VT is generated by the timing signal generator 53 in case
when the voltage detection unit 51 detects that the voltage of the backup battery 32 is
decreased to its voltage lower than the guaranteed lowest voltage V0 of the procedural
data memory 10. The detecting time interval TD' is defined to start at the battery
installation time t2 and to end at the time t4 (see Figs. 4(b) and 5(c)) when the voltage
detection data VP is produced by the voltage detection unit 51.

The judgment unit 70 is adapted to judge on whether the procedural data are
normally stored in the memory elements 11 to 13 of the procedural data memory 10 on
the basis of the output signal VOUT representative of the voltage detection data VP
latched by the latch circuit 61. The judgment of the judgment unit 70 is performed
when the main switch element 81 is operated to electrically connect the main battery
31 and the main circuit 20. :

The main switch element 81 has a battery side terminal 81a electrically
connected to the positive terminal 31b of the main battery 31 and a main circuit side
terminal 81b electrically connected to the main circuit 20. The main switch element
81 is operable to electrically connect the main battery 31 and the main circuit 20, and
to disconnect the main battery 31 from the main circuit 20.

When the main switch 81 is put 'on to electrically connect the main circuit 20 to
the main battery 31, the main circuit 20 is energized by the main battery 31 to produce
the digital information on the basis of the procedural data of the memory elements 11




to the aforesaid portable terninal housing of the terminal apparatus to
supply the procedural data nenory 10 and the main circuit 20 with
electricity at a voltage higher than the guaranteed | owest voltage Vo of
~each of the nenory elenments 11 to 13. The voltage of the nmain battery 31 is
initirally set at its normal voltage within a nornmal voltage range. The main
battery 31 has a negative ternminal 3la eld&rically connected to the
groundi ng portion G of the term nal apparatus and a positive term nal 31b
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warning signal is representative of the procedural data damaged in the procedural data
memory 10. )

~ The portable terminal apparatus further comprises a protection circuit 110 for
protecting the main circuit 20. The protection circuit 110 is constituted by a resistor
111 and a diode 112 respectively provided between the main circuit 20 and the latch
circuit 61. The resistor 111 and the diode 112 are adapted to form a bypass line 113
for bypassing at least part of the main circuit 20 when the main circuit 20 is out of
operation. The diode 112 permits current flow in a direction from the main switch 81
to the output terminal 61c of the latch circuit 61, but limits electric current from the
output terminal 61c of the latch circuit 61 to the main circuit 20 when the main circuit
20 is out of operation.

The operation of the above portable terminal apparatus according to the
present invention will now be described hereinlater.

<Normal Operation>

The above portable terminal apparatus is energized by the main battery 31 and
operated to produce digital information based on the coded procedural data of the
procedural data memory 10 in a manner as follows. :

When the main battery 31 has a voltage maintained within its normal range,
the memory elements 11 to 13 of the procedural memory 10 are energized by
electricity supplied from the main battery 31 to have their normal operation voltages
higher than their guaranteed lowest voltage V0. At this time, the charging unit 40 is
energized by the main battery 31 to have the backup battery 32 recharged to its normal
backup voltage V1 sufficient to substitute for the main battery 31.

Under these conditions, the main circuit 20 is energized by the main battery 31
when the main switch 81 is closed to have the main circuit 20 electrically connected




7 “connected to the positive ternminal 32b of the backup battery 32 through
a diode 41. The recharging unit 40 is designed to repeatedly recharge the
backup battery 32 each tine for a recharging tine interval by outputting
electric charge to the backup battery 32 through the diode 41. The
recharging tinme interval is determned by the recharging unit 40 to vary in
response to the voltages of the main battety 31 and the backup battery 32.
The recharging tine interval is defined to start when the voltage of the
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‘while the voltage of the backup battery 31 is still higher than the guaranteed lowest
voltage of each of the procedure memory elements 11 to 13, each of the procedure
memory elements 11 to 13 is supplied!ﬁ'om the backup battery 32 with electricity at a
certain voltage within the normal operation voltage range until the new main battery 31
starts to supply each of the procedure memory elements 11 to 13 with electricity at the
normal operation voltage. In this instance, there is no problem on the procedure
memory elements 11 to 13 of the procedural data memory 10.
<Excessive Battery Discharge>

If the voltage of the main battery 31 is further decreased resulting for example
from natural discharge of the main battery 31 for a long time period, the voltage of the
backup battery 31 is decreased to its voltage lower than the guaranteed lowest voltage
Vo of each of the memory elements 11 to 13. In this case, the coded procedural data
in the memory elements 11 to 13 may be partly volatilized or completely vanished.
The decrease of the voltage of the backup battery 32 is particularly shown in

Fig. 3. InFig. 3, the voltage VA of the backup battery 32 is seen as being decreased
for a discharging time period TNC including a first time period TNB during which the
voltage of the backup battery 32 is decreased to a voltage lower than the guaranteed
lowest voltage V0 of each of the procedure memory elements 11 to 13, and a second
time period TD during which the delay element 45 is operated to delay the recharge
starting time £2' of the battery charging time interval after a new main battery is
installed in the terminal apparatus. The delay. time period TD is set at for.example 0.1




to the voltage detector 52 to receive the voltage detection signal VP from
the voltage detector 52 and an output term nal 53b electrically connected
to the latch circuit 61 to produce a timng signal VT. The timng signal VT
is inputted to the latch circuit 61 to have the latch circuit 61 hold the
vol t age detection data VP fromthe voltage detector 52 of the voltage

det.ection unit 51. As best shown i%ig. 2, the tinming signal
generator 53 is constitut ed by an RC(resistor-capacitor) delay circuit 54,
an inverter el e 37 and SE@IO? el enent 58. The RC delay circuit 54
consists of a® trically connected to the positive-term nal
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adapt ed to battery 32 is raised to its normal backup voltage V1, the lowest voltage of the backup
battery 32 cannot be detected by any backup voltage monitoring system. As a result,
the portable terminal apparatus is destined to be used for producing required digital
information even if the procedural data in the memory elements 11 to 13 are partly
damaged.
<Voltage Detection>
To overcome the aforementioned drawback, this embodiment of the portable
terminal apparatus according to the present invention is designed to perform the
following novel processes.
When the new main battery 31 is installed in the portable terminal apparatus,
the RC delay circuit 54 of the timing signal generator 53 produces a voltage signal Vx
to be applied to the input terminal 57a of the inverter 57 of the timing signal generator
53. As shown in Fig. 4 (a), the voltage signal Vx is moderately. increased from the
ground voltage to a certain voltage higher than the guaranteed lowest voltage Vo as
the capacitor 56 is firstly charged by the main battery 31. At this time, the inverter
element 57 of the timing signal generator 53 is operated to have its output voltage VY
opposite to the voltage signal Vx in the logic level and outputted on the output
terminal 57b. As shown in Figs. 4 (a) and 4 (b), the output voltage VY of the inverter
element 57 is varied in response to the voltage Vx and changed from the logic level
"High" to the logic level "Low" when the voltage Vx is increased to the threshold
voltage Vth of the inverter element 57. The voltage VY is inputted to the second
negation portion 58a of the NOR element 58.
At the same time, the voltage VA of the backup battery 32 is detected during a
certain detecting time interval TD' by the voltage detection unit 51 which outputs a
voltage detection data VP to the second negation portion 58b of the NOR element 58.
The voltage detection data VP is set at a logic level "High" by the voltage
detection unit 51 in the case that the main battery 31 is normally installed in the




invert the logic level of the voltage signal Vx on its input termnminal 57a
fromone of two different levels to the other level, and to output a

vol tage signal VY (see Fig. 4 (b)) opposite to the voltage Vx in the |logic
| evel . The out put voltage VY of the inverter elenent 57 is varied fromone
of the two logic levels to the other l.evel when the voltage Wx is

i ncreased or decreased with respect to thesthreshold voltage of the
inverter elenment 57 as shown in Figs. 4 (a? and 4 (b). The NOR

el ement 58 has a.first input termnal 58a electrically connected to_the
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latch the logic | ei’f?on\{l?el gt%grehacx)l]:l gemﬁr? gt?e%?ﬂ is installed in the terminal apparatus

under the condition that the voltage of the backup battery 32 is decreased to a voltage
lower than the guaranteed lowest voltage V0 of each procedure memory element 11,
12 or 13 as shown in Fig. 5 (a), the voltage detection data VP of the logic level "Low"
is inputted to the first negation portion 58a of the NOR element 58, and the voltage
signal VY of the logic level "Low" is inputted to the second negation portion 58b of
the NOR element 58 after the voltage signal Vx is increased to the threshold voltage
Vth of the inverter element 57. At this time, the NOR element 58 is operated to have
its output signal Vth set at the logic level "High" because both of the input voltage
signals VP and VY are "Low" as shown Figs. 5 (b) to 5 (d). In this case, the latch
circuit 61 is operated so as to input and latch the voltage detection data VP of the logic
level "Low". The output signal VOUT of the latch circuit 61 is therefore set at the
logic level "Low" by the latch circuit 61 as shown in Fig. 5 (¢). In Fig. 5 (¢), the
output signal VOUT of the latch circuit 61 is initially set at the logic level "Low" by the
reason that no data is latched by the latch circuit 61 when the main battery 31 is
replaced by a new main battery. After the voltage of the backup battery 32 is,
however, decreased to a voltage lower than the guaranteed lowest voltage Vo of each
of the procedure memory elements 11 to 13, the output signal VoUT of the latch circuit
61 may be initially set at the logic level "High" by the reason that the backup battery 32



detecti'on data VP fromthe voltage detector 52 when the timng signal VT is

| nputted : 9 tothe
timng input termnal 61b of the latch circuit 61. The latch circuit 61 is

al so adapted to output an output signal VOUT representative of the logic
| evel- voltage of the voltage detection data VP |latched by the latch circuit
61. The logic |level voltage |atched by thadlatch circuit 61 is naintained
by the latch circuit 61 until the latch circuit 61 is reset to the logic
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del ay time 2 and ending at the recharge start time t2' when the recharging unit 40 starts to
recharge the backup battery 32.
<Data Holding>

When the main battery 31 is installed"in the terminal apparatus, the latch circuit
61 is energized in the same manner as above and operated to keep the voltage level of
the output signal VOUT until the clear signal SC is inputted to its reset terminal 61d
from the main circuit 20 to set the output signal VOUT at the logic level "High".

During the voltage detecting process and the data holding process prewously
mentioned, the delay element 45 is operated to delay the above recharge start time '
from the end of the backup voltage detecting time interval TD'.

Although the recharge start time t2' is delayed by the delay element 45 for the
second time period TD after the replacement of the main battery 31, the second time
period TD shorter than one second is extremely short in comparison with the first time
period TNB longer than one month. Accordingly, the voltage of the backup battery
32 is varied within an extremely narrow range from an upper voltage to a lower
voltage almost the same as the upper voltage during the second time period TD.

. The second-time period TD is also sufficient to check the voltage detection data,
but negligible for the operator of the terminal apparatus to become aware of a time-lag
after the main switch is operated to electrically connect the main circuit to the new
main battery. '
<Battery Recharge>

After the above voltage detection and data holding processes, the recharging
unit 40 starts to recharge the backup battery 32 through the diode 41 by receiving
electricity from the main battery 31 through the delay element 45. The voltage VA of

the backup. battery 32 is therefore moderately increased to the normal backup voltage
V1. ' '
<Data Check>




el énent 45, the tinming signal VT is generated by the tining signal

generator 53 in case when the voltage detection unit 51 detects that the
vol.tage of the backup battery 32 is decreased to its voltage | ower than the
guaranteed | owest voltage Vo of the procedural data nenory 10. The _
detecting time interval TD is defined to _start at the battery installation
time t2 and to end at the tinme t4 (see Fiéé. 4(b) and 5(c)) when the
vol t age detection data VP is produced by the voltage detection unit 51.
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20 as being reduced to a level lower than the guaranteed lowest voltages V0 of the
procedure memory elements 11 to 13. In this case, the main circuit 20 is operated to
get ready for conducting the following alerting operation.
<Alertmg>

When the output signal Vour is judged as bemg at the logic level "Low", the
main circuit 20 is operated to produce a second alerting signal to the lighting indicator
91. At this time, the lighting indicator 91 issues a warning by emitting light on the
basns of the second alerting signal. If the portable terminal apparatus has a display
device, the alerting signal may be formed by message data for displaying an alerting
message or the like on the display device.

The main circuit 20 is then operated to output the clear signal to the reset
terminal 61d of the latch circuit 61 after the above alerting signal is produced by the
main circuit 20. With the clear signal inputted to the latch circuit 61, the latch circuit
61 is operated to have the latched voltage detection data cleared out and to have a
cleared logic level "High". '

As will be understood from the foregoing description, the backup battery of the
portable terminal apparatus according to the present invention can be recharged soon
after a new battery is installed in the terminal apparatus, although the main circuit is
operated to judge on whether the voltage of the backup battery is higher than the
guaranteed lowest voltage of the prdcedure memory element after the main switch is
put on.

According to the present invention, the portable terminal apparatus is operated
to indicate the damage of the procedural data memory when the coded data in the
memory element is damaged. It is therefore possible for the portable terminal appara-
tus according to the present invention to be prevented from being operated until the
digital information producing unit of the main circuit fails to produce acceptable digital



10" to 13. The clear signal is outputted by the clear signal generator 22
of the main circuit 20 at a time t5 after the main switch elenent 81 is
operated to energize the digital information producing unit 21 of the main
circuit 20 by the main battery 31. Wen the latch circuit 61 is reset by
the clear signal SC fromthe clear signal generator 22, the logic |eve
voltage |l atched by -the latch circuit 61 isleleared out. The latch circuit
61 thus holds the voltage detection data VP until the main switch el enent
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past. The warning signal is representative of the procedural data damaged
in the procedural data nenory 10. The portabl e term nal apparatus
further conprises a protection circuit 110 for protecting the main circuit
20. The protection circuit 110 is constituted by a resistor 111 and a

di ode 112 respectively provided between the main circuit 20 and the |atch
circuit 61. The resistor 111 and the diode 112 are adapted to form a bypass
line 113 for bypassing at |least part of the main circuit 20 when the nmain
circuit 20 is out of operation. The diode 112 permts current flowin a
direction fromthe main switch 81 to the output termnal 61c of the |atch
circuit 61, but Ilimts electric current fromthe output term nal 61c of
the latch circuit 61 to the main circuit 20 when the main circuit 20 is

out of operation. The operation of the above portable term na
apparatus according to the present invention will now be descri bed
hereinl ater. <Normal Operation> The above portabl e term nal

apparatus is energized by the main battery 31 and



opér ated to produce digital information based on the coded procedural data

of the procedural dat 10 in a manner as foll ows. When. the
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apparatus is epea& xee%ia%equ'ee indin’b atter;)/ for supp ymg sai roceXural data memory and said
digital information producing unit with electricity at a voltage higher than said
guaranteed lowest voltage of said procedural data memory;

a rechargeable backup battery for substituting for said main battery and
supplying said procedural data memory with electricity at a backup voltage higher than
said guaranteed lowest voltage when sald main battery is discharged to its voltage
lower than said backup voltage;

a recharging unit for recharging sald backup battery by receiving said voltage
from said main battery;

control means for controlling said digital information producing unit and said
recharging unit; and _

a main switch element operable to electrically connect said main battery and
said digital information producing unit and to have said digital information producing
unit produce said digital information on the basis of said procedural data;

wherein said control means includes:

a voltage detection unit for detecting the voltage of said backup battery to
produce voltage detection data;

a delay element for delaying the starting of recharging said backup battery by
said recharging unit until said voltage detection unit detects the voltage of said backup
battery;

a data holding unit for holding said voltage detection data until said main
switch element is operated to electrically connect said main battery and said digital
information producing unit; and

a judgment unit for judging on whether said procedural data are normally
stored in said procedural data memory on the basis of said voltage detection data when
said main switch element is operated to electrically connect said main battery and said
digital information producing unit.

2. A portable terminal apparatus as set forth in cla1m 1, in Wthh sald voltage
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31 "and operated to produce predeterm ned digital infofmati-en-for._a.long.
time period, the voltage of the main battery 31 is gf aidual |y decrease\a‘.
When t he vol t age of rﬂ"ﬂlﬂm,gmﬁﬂﬂ 31 is decreased fo a certai:n: vol tage
| ower than the nor (n mai n battery 31, tHe wai-m-ci-tewit 20
is operated to produce ‘a fir 8t alertl ng signal indicative of the voltage

of the main battery 31 lower than its norlﬁal voltage. At this tine, the
user of the term nal apparatus is required to replace the main battery 31

Byt anot hgr1 _nedetbaidneumt d‘iastiﬂetiréﬁniitgwlgnﬂ)ﬁgenerator for géherdi e?{eﬁ}iurr]l hﬁ rra:c n
attery is c new nae r ile thé voltage o
t he backup ba?'?kg @gl I's n%%? é’;gﬂﬁ V\F%fﬂ Sf’ﬁe @ﬁ&?é’ﬁt"&@ '%‘H’@e of
each of the pidectimesroducsd py ldrent ghat 3aidevnltage bf sd:d baclmpelﬁhﬂfeey is
menory el enen h
electricity aa&aé%eeé Eba%s:)v?/o}ngy ﬁﬂﬁ%ﬁ&[@g‘g&ﬁtg?%g: pgrafatt% séc?ﬂ ft‘\dgé dLange
until the ne 1304 signal i pytted tsaid Gﬂﬂéloﬁdmﬁcmtjttehmrmry

el ements 11 t mdt&atwihbldmgl mmtlrdld: saicyvatage deteotiorddta GBRY sald voltale deBifon wrk, t i S
i nstance, there is no problemon the procedure nenory elenents 11 to 13 of

the procedural data nenpry 10. <Excessive Battery Di scharge> If the

vol tage of thd mlﬁmléﬁmnﬂlaBPmSHbsﬂMmad@m}mmlnahrsgldfdmtahoddmgl e

from natural ﬂhﬁﬁﬁ@h@lﬁtcﬁfcﬁdﬁﬁ muﬁtcﬁﬁgtsﬁ{&'v&iagtzodet@cdoﬂ REtd 9 @ha e
n the

vol t age of t ‘%éc?'c battery 31 is decreased to Its vo tag ower
guaranteed |0 o age Vo of each of the nenory elenents 11 to 13. In
this case, the coded procedural data in the nmenory elenents 11 to 13 nay be

partly volatijized ecre o.f t

vol t age of thAe bac %r@a{g]ieﬁﬁé% 'S par Kl gﬂPy s%%%ni ﬁ' ﬁ‘rjﬁ ‘ﬂaﬂFg

3, the voltagf?twoﬁflmttﬂ’ésﬂa@%ﬁﬁ detecter fp r@zteptngw¢1vakageafmgndolmskqabaueryor a
di schar gi ng - tandea iigd g Gehéitiod B Gerirdting S siPsip WAl DA it gg.gvrﬁ'ch
the guar ant e APAVEREE Sad ey Fisntigt s A d%%@ﬂi% i © SHEHBIh et o
11 to 13, andaue said tanch cirouit lq,teh saidi valiage detectiondiita Iﬁ'ohfmdiecblfage deteotiti ufih | S

operated to delay the recharge starting tine t2' of the battery charging

time interval aftelg a rellﬁlg mai né@attery is installed in the termnal
apparatus. TRe delyPor SEPINgl) 2ANgratys 3@ sefyfortly in elaimpl, einowhich said delay

element has an input terminal electrically connected tc said main battery and an output
terminal electrically connected to said recharging unit.

6. A portable terminal apparatus as set forth in claim 1, in which said control
means further includes a clear signal generator for generating a clear signal to be
inputted to said data holding unit, said data holding unit having said voltage detection
data cleared out when said clear signal is inputted to said data holding unit from said
clear signal generator.

7. A portable terminal apparatus as set forth in claim 1, which further comprises
an alert element for issuing a warning signal representative of said procedural data
damaged in said procedural data memory on the basis of judgment of said judgment
unit whether said voltage of said backup battery is decreased to its voltage lower than
said guaranteed lowest voltage of said procedural data memory in the past.

8. A portable terminal apparatus as set forth in claim 7, in which said alert element
is constituted by a lighting indicator for emitting light.
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12" sécond or the sane |evel. As stated above, the coded
procedural data in the nenory elenments 11 to 13 nmay be partly volatilized
or conpletely vani shed when the voltage VA of the backup battery 32 is
decreased to a |l evel |ower than the guaranteed | owest voltage VO of each of
t he procedure nenory elenents 11 to 13 as shown in Fig. 3 and Fig. 5 (a).
In order that the recharging unit 40 is operated to start to recharge the
backup battery 32 with the new nain battf%y 3l installed in the term na
apparatus, the voltage of the backup battery 32 is raised to its nornma
backup voltage V1 within a.few seconds after the new nmain battery 31 is
installed in the termnal apparatus. If the main switch 81 is operated
under the above condition that the voltage of the backup battery 32 is
raised to its normal backup voltage V1, the | owest voltage of the backup _
battery 32 cannot be detected by any backup voltage nonitoring system As a

result, the portable termnal ap aratus |s destined to be used for
producing required digital i mPQ tA%PM&ﬁJraI data in the
menory elenments 11 to 13 are partly damaged. <Vol t age Det ecti on> To

overcone the aforenenti oned drawback, this enbodi mrent of the portable

term nal Wgs according to the present invention is designed to
perform W ng novel processes.

A portable terminal apparatus for is disclosed producing digital information. The
apparatus comprises a procedural data memory (10) for storing procedural data, a digital
information producing unit (21) for producing digital information based on the procedural
data, a replaceable main battery (31) for supplying the procedural data memory (10) with a
voltage, a rechargeable backup battery (32) for substituting for the main battery (31) when the
main battery (31) is discharged, a recharging unit (40) for recharging the backup battery (32)
by receiving the voltage from the main battery (31), control means for controlling the
recharging unit (40), and a main switch (81) operable to connect the main battery (31) with the
unit (21). The control means can check whether the memorized data are damaged or not when
the main battery is replaced by a ne§v main battery (31) under the state that the unit (21) is
disconnected from the battery (31) by the main switch (81).

Fig. 1.



Wiessitshe new mai n battery 31 is installed in the portable termna
apparatus, the RC delay circuit 54 of the timng signal generator 53
produces a voltage signal Vx to be applied to the input termnal 57a of the
inverter 57 of the timng signal generator 53. As shown in Fig. 4 (a), the
vol tage signal Vx is noderately increased fromthe ground voltage to a
certain voltage higher than the guarant | onest voltage VO as the

capaci tor 86, "
inverter ele
its output vojta

rsrry‘thafged‘gy t : i e, the
¢ [rm [ o i-s—operated to have
aﬂp sjte)t i n the Iqgic |eve
and out puttedipn outpdit| t Ef nfi;nal . = i ds. 4 (a) and 4
(b), the outp oLt 3 f i Mg

to the voltagge V¢ and anged}f r qm &He | og i to theflogic

| evel "Low' e VOl tage VX ils nh¢reased to_tlhe jt hreqhol d voljtage Vth
of the inverter ¢lement 57. The vol tagef\® | sp\laputtled tq the seqond

negation portion|58a of the NOR el ene 58, © t thg sane tijne, the
vol tage VA of the¢ backup battery 32 i d durijng ajcertain|detecting

vari ed. ifn response

time interval TD} by the volt age (detecti-on—ti i chjout putsja voltage
detection data VP to the second\degati n port woBHd of the NOR 4l enent 58.
The vol tage dg qn data VP isiset at| &I epdl " HjdgH" by tlhe vol t age
detection unif 51 i the case thgt the q%ftery 31 i ¢ mormal ljy
installed in {hg o 2 i £ 13
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tefm nal apparatus to have a voltage higher than the guaranteed | owest

vol tage VO of each of the nenory elenents 11 to 13, but at a |logic |evel
"Low' in the case that the voltage of the main battery 31 has been
decreased to a voltage |ower than the guaranteed |owest voltage VO of each
of the menory elenents 11 to 13. 2/6he voltage detection data VP from
the voltage detection unit 51 is also applled to the data input termnal
6la of the latch circuit 61. If the main battery 31 is normally
installed in the term nal apparatus while the voltage of the backup battery
32 is still higher than thé& guaranteed | owest voltages VO of the procedure
menory elenments 11 to 13, the voltage detection data VP of the |ogic |evel
"High" is inputted to the first negation portion 58a of the NOR el enent 58,
and the voltage signal VY of the logic level "Low' is inputted to the
second negation portion 58b of the NOR el enment 58 after the voltage signal
Vx is increased to the threshold voltaggaﬂgotge inverter elenment 57. At
this time, the NOR el enent 58 is operat ave its output signal Vth set
at the logic level "Low' because the voltage signals VP and VY are
different fromeach other. In this event, the latch circuit 61 is operated
"so as not to input the voltage detection data VP of the logic |evel "H gh".
The out put signal VOUT of the latch circuit 61 is therefore maintained at
the previously cleared |ogic | evel "Hi gh". If, on the other hand,
the main battery2afl is inst-lggg in the term nal apparatus under the

condi tion thata+hd vol i5age he -.&éyp battery 32 is decreased to a

vol tage | ower than the‘guarcnteed | qwest vol tage VO of dure

menory el ement 11, as showl in Fig. 5 (a), the vol t age detection
data VP of the Ioglc Ievel St negatign portion
58a of the NOR elenent 58, and the ¥o ' o# Dhe | ogi ¢ | eve
"Low' is inputted to the second neg the NOR ¢lggent 58
after ‘the vol tage gighal” VX Is—ncr | d voltag Mt h of
the inverter ellenent hr 8%t i 58 i &lope Qug

have its output] signal <
t he i nput voltgge sighal s<YP and VY are " Loy ! Ff . 5(b) to 5
(d). Iin this cdse, the lakgh circui g76l—isdpey [
| atch the vol t dge %%tbctl n daza VP;of

e | el
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| evel #Low'. The output signal VOUT of the latch circuit 61 is therefore
set at the logic level "Low' by the latch circuit 61 as shown in Fig. 5
(e). In Fig. 5 (e), the output signal VOUT of the latch circuit 61 is
initially set at the logic level "Low' hy the reason that no data is

| at ched by the latch circuit 61 when tI3g6rain battery 31 is replaced by a
new main battery. After the voltage of the backup battery 32 is, however,
decreased to a voltage | ower than the guaranteed | owest voltage VO of each
of the procedure nenory elenents 11 to 13, the output signal VOUT of the
latch circuit 61 may be initially set at the logic |evel "H gh" by the
reason that the backup battery 32 _

14 can be recharged by the recharging unit 40 while a main battery 31 is
tenporarily installed with the main switch off. It wll be
understood fromthe foregoing description that the voltage of the backup
battery 32 is detected by the voltage detection unit 51 during the backup
voltage detecting tinme interval TD starting at the battery-installation
time t2 when the nmain battery 31 is installed in the portable term nal
apparatus and ending at the timng signal generating tine t4 when the
timng signal Vth of the logic level "H gh" is outputted fromthe timng
signal generating unit 53 to the Iath:?ﬁic it 61. The backup voltage
detecting tine interval TD is shorter h~the second tine period TD
which is equal to the recharge delay tine interval starting at the battery
instal lation

) | TNC _
f _ . TNB
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time t2 and ending at the recharge start tinme t2' when the recharging unit -
40 starts to recharge the backup battery 32. <Data Hol di ng> When
the main battery 31 is installed in the term nal apparatus, the latch
circuit 61 is energized in the same manner as above and operated to keep

t he vol tage | evel of the output signal &@JT until the clear signal SCis
inputted to its reset termnal 61d fromthe nmain circuit 20 to set the

out put signal VOUT at the logic |evel "High". During the vol tage
detecting process and the data hol ding process previously nentioned, the
del ay elenent 45 is operated to delay the above recharge start tine t2
fromthe end of the backup voltage detecting tine interval TD

Al t hough the recharge start tine t2 h$sdgl ayed by the delay el enment 45 for
the second tinme period TD after the Fuc;aaeﬁént of the main battery 31, the
second tinme period TD shorter than one second is extrenely short in
conparison with the first time period TNB | onger than one nonth.

Accordi ngly, the voltage of the backup battery 32 is varied within an
extrenely narrow range frok1an upper voltage to a |lower voltage al nost the
sanme as the upper voltage Puring the second tinme period TD. The
second tine period TDis a}so sufficient to check the voltage detection
data, but negligible for the operator of the term nal apparatus to becone
aware of a tine-lag ak{er fhe main switch js operated to electrically
connect the main circuikt tp the new main battery. <Battery Recharge>

After the above voltag® dejection and datal hol di ng processes, the
recharging unit 40 starts }Jo recharge the backup battery 32 through the
di ode 41 by receiving elec]ricity fron1the:nain tery 31 through the

del ay el ement 45. The vol t hge VA of the backup attery 32 is therefore
noderately increased toVghp-ne+al—backup-jolfage V1. <Data Check>

|
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15+ '8 The main switch 81 is then operated to electrically connect
the main battery 31 to the main circuit 20. At this tinme, the judgnent
unit 70 of the main circuit 20 is operated to judge on whether the coded
procedural data are normally stored in the procedure nmenory elenents 11 to
13 on the basis of the output signal VQOUT. I f the output signal
VOUT is judged as being at the logic | | "Hi gh", the backup voltage of

t he backup battery 32 is judge‘l by the nmain ci rc&fiDt 20 as being nmuintained

at a level higher than the guagfaqteed | owest v'b‘?-t-a'ge’:vp of the procedure
menory elenments 11 to 13. 1n this -the mayn cirqgujt S gperated to
get ready for conducting the gf oremenNoned nornmal opergion. 1 I f,
on the ot herF@d%t e out pgt §ignal V h3_j pdged gs} eing at Ythe logic
| evel "Low', € Packup volragp- &L the-backuPNoat-t-ery A2-is judged-by_the
main circuit 20 as being reduged to a |evel | t hah t he guartant eed

| onest voltages VO of the progedure nenory el gnents 1:L to 13. _I:n this
case, the main circuit 20 is o —ro—yet—tTdy—for—cormirertty—tte

followi ng alerting operation. <Alerting> t2 Wign the outpgs signal
VOUT is judged as being at the logic level "Low', the main circuit 20 is
operated to produce a second erting signal tp the Lighting indicator 91.

At this tinme, the lighting indfcator 91 .issuesta warnihg by emtiting |ight
on the basis of the second_alelting signal. If]the p(briabIHe_ t er fi nal
apparatus h S gay _ i 1) | i
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deVitce; the alerting signal may be forned by nessage data for displaying an
alerting nessage or the like on the display device. The main
circuit 20 is then operated to output the clear signal to the reset

termnal 61d of the latch circuit 61 aft.er the above alerting signal is
produced by the main circuit 20. Wth tdyg clear signal inputted to the
latch circuit 61, the latch circuit 61 is operated to have the | atched

vol tage detection data cleared out and to have a cleared |ogic |evel

"Hi gh". As wi || be understood fromthe foregoing description, the
backup battery of the portable term nal apparatus according to the present

i nvention can be recharged soon after a new battery is installed in the
term nal apparatus, although the main circuit is operated to judge on

whet her the voltage of the backup battery is higher than the guaranteed

| owest vol tage of the procedure nenory el enent after the main switch is put
on. According to the present invention, the portable term nal '
apparatus is operated to indicate the damage of the procedural data nenory
when the coded data in the nenory elenent is damaged. It is therefore

possi ble for the portable term nal appara- tus according to the present
invention to be prevented from being operated until the digital information
producing unit of the main circuit fails to produce acceptable digital
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. “A portable term nal apparatus for producing digital f=afermatienin
accordance wth predeterm ned procedures, conprising: F{*::-z.,& prﬂE@HlEgir
~data nenory for storing predeterm ned procedural data representativ %
part of said predeterm ned procedures at a voltage hi ghgrDet hanﬂﬁsM%\Y 1 7
predet erm ned guaranteed | owest voltage; a digi t AF=FEorrREeR=
producing unit for producing said digital Pnformation on the he basis of

said rocedur data.storeq in,sai d procedural data nepo
epl aceabl e mahebaHiEF b Peien Sl g TG ISIPRY b a0 FREEAGAE AcEible, SamEs i ¢

digital i nforrmpammsprodum ng unit with electricity at a voltage higher -

ﬁ2225S'eibﬁzahé‘ﬂéféﬂbt%@“k*ﬁ&%ﬂﬁ ORI A R R Ml AR the maip |
and supply saibatigyds changad a&@pwm batigry.h Ehecvaltageidrgp of the haskupbattesy.t age
hi gher than saiowegeratambebsl dbtevies by wWalolage %ﬁéhrfg%lﬁi:uﬁﬁ' Thib Malyadise such a

di scharged to 4t A o |
AL Sehar 920 1 0 dbababotat 15 A Wi RIS proRied B ? Bigiralipformatin 46 d0s i o
vol tage from she damaged nigatorye data. control means for controlling said
digital informations %Qﬂé‘%fﬂ%ﬂh&ﬁ& thePuiap @é@%&%@&l wgé  the il switch B

mai n switch el ement "operable to_électrica onnect - sal atter
sai d digital |pﬁtewﬁhsqpawtbﬁmlwgwﬂmemﬂw%ﬂ@ns&rraaxabgﬁtqw e backu p

i nf gr mat | 03 prbledets»ldaﬁnarbet reamgwﬁmﬁahﬁelsha@ef alie inBinHateedy flrfgmgeamy dasws of
sai roceaur a n s C Q S I nc S

ol §ane det oo Maih Bigfhry byt can BicTeEhale S e B il SVHER Tl Gne T i cases e
battery to pr bdeknp batteryamay biesem éxhaustied zesulting from the lfacy tMt ¢haebackfip battery

del ayi ng the ${REhdr g&&s}g ; Voﬁie%ﬂﬂg@ﬁblgxs%%ﬁy Phis rORitt Eﬂrﬁi‘ba'éﬁ'tﬁ’atf

rechargl ng unit unt i'on unit detécts t t.a e
said nenory; the megxo%fsa biths AYY Jay BF‘tYa’@énﬂ@l
data until saitetmieeal appamtﬁs:h eI errent S operat ed to electrically connect

said main battery Qﬂld ti? ﬂxeg'ﬁhha 6tﬂ£r051{£?ﬁodoﬂlay be considered as a method of
determining whether the memorized data is held in the memory to memorize a specific
cord in the memory and to examine whether the specific cord remains in the memory.
This method is designed to memorize the specific code data in any one of memory
chips which are generally deviated in their threshold voltages at which the memorized
data may disappear. For this reason, the memorized data other than that of the
specific code are likely to disappear from the memory chips, thereby making it
impossible to determine whether all the memorized data remains in the memory chips
or not. For the portable terminal apparatus equipped with only one memory chip, -
there is a possibility that the memory chip accidentally has one part in which a specific
code is held memorized and other part in which all the memorized data disappear.
Similarly, this case encounters the same problem as in the above.

L SUMMARY OF THE INVENTION
It is therefore an object of the present invention to provide a portable terminal
apparatus which can overcome the previously mentioned drawbacks and ensure to
check whether the memorized data are damaged or not when the main battery is
replaced by a new main battery under the state that the main circuit is disconnected
from the main battery by the main switch.



prodicing unit; and a judgnment unit for judgi ng on whether —said ‘
procedural data are normally stared in said procedural d tﬁEﬂgc(mzwem%HﬁéT \‘

operated to electrically connect said maign battery and s |g4g| DaMAl W91l .
i nformation produ0|ng unit.

-18 - 2. A pqrt e I atu t | hincla i ch
sai d vol tage 8 cag (ﬁ:??% n%ggc p&?hﬁ s%’}%glsﬂg?mﬁg:lé’f”%ﬁ & Pf‘b"r“%’eﬁe?%%
timng si g@aknrashappuaputﬂor mgodwing digitahipferngtiah inraccerdencehwith gredeteralihade

detection ellycg e&,;lg, g:Ng delay tinme produced by said delay el ement -
that said Vol tage of rrem)ry backup battery is decreased to its voltage

| ower than sai & Pgeredurl ééfé} memRiy foy storing predeterpyingd procesdyral slataeprespmiative)

and when sef gaiti 6 BgidSp @aaénmed pRodedatts tR 6 FoHagtahighBe tkhin ds Yrbdetdrehilia €
said data ho dlw%iflnltt (g d said voltage detection data fromsaid voltage
det ecti on BHED OWeR &bl e terninal apparatus as set forth in claiml,

in which said daiugtahonﬁmgtmnpmdnamgalmrafoc Ipr@ducmgi said digitahinformaionaonl the
vol tage dehepidiofr Sad chE&iPaP tﬁ'sﬁb dgf‘rh ﬁ. dl%r A portable
a| m sal d-v

term nal apparat us as ol tage detection
unit has a vol & JgRlaggab F@F‘ P%‘Ferﬁet{oéé!l mgaﬁaéﬂ Pm@@g@l dptasEIrmmoR: gd said

backup bat digital dﬂﬁmﬁd)ﬂﬂmwdm@éﬁmg&ﬂﬂ{ aaevmé@r af e4) ¥liab® Ohighdr Thalp saidnal
whil e said recﬁarpi‘ ng f;j; ayed b aqej%a el enent, said timng signal
bei ng i npuf{EY" g Y Fqlg a}] Wi atch circuit latch said
- vol t age det ect & sechdrgeabler memoryi Uadmptbagerydﬁirbsututmmfar. said main battery and
supply said procedural data memory with electricity at a backup voltage higher than said
guaranteed lowest voltage when said main battery is dlscharged to its voltage lower than
said backup voltage;

a recharging unit for recharging said memory backup battery by recelvmg said
voltage from said main battery,

control means for controllmg said digital information producmg unit and said

-

recharging unit; and

a main switch element operable to electrically connect said main battery and said
digital information producing unit and to have said digital information producing unit
produce said digital information on the basis of said procedural data;

wherein said control means includes:

a voltagé detection unit for detecting the voltage of said memory backup battery to
produce voltage detection data;

a delay element for delaying the starting of recharging said memory backup battery
by said recharging unit until said voltage detection unit detects the voltage of said
memoi'y;

a data holding unit or holding said voltage detection data until said mains witch
element is operated to electrically connect said main battery and said digital information
producing unit; and

a judgment unit for judging on whether said procedural data are normally stared in
said procedural data memory on the basis of said voltage detection data when said main
switch element is operated to electrlcally connect said main battery and said digital
information producing unit.

The above voltage detection unit may have a timing signal generator for generating
a timing signal and outputting the timing signal in case when the voltage detection unit



5. <A portable term nal apparatus as set forth in cl angr SheEni
del ay el enent has an input termnal electrically conn dthé"d o sar d marsri
battery and an output term nal electrically connectediito said rimr@ g{l
F€h
or for generating

unit. 6. A portable term nal apparatus4as set forth i REél al e

said control means further includes a clear signal ge

a clear si ; i

uni t havi ngé\tg%tr gm\r/o gg%dﬂl g?ﬁé@&ﬁ@ggt@@ j‘agiegieﬁg%hﬁ%fen sa ear Sl g’lﬁ

i s inputtef? Psbﬁtﬂrydlft decreased Q) its voltage Inwes thap ﬂlee%al'%lt@dalo“@étnmlwgwfﬁ
A port abl etlieeprlﬁbét{idraladuwmﬁyt f 28n Sheh e fiming gl R i‘npluﬂ&l @@ﬂfdﬂétﬁ‘?bldm f
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a recharging unit for recharging said memory backup battery by receiving said
voltage from said main battery;

t:ontrol means for ~o.:_:_ontrelling said digital information producing unit and said
recharging unit; and '

a main switch element operable to electrically connect said main battery and said
digital information producing unit and to have said digital information producing unit
produce said digital information on the basis of said procedural data;

wherein said control means includes:

a voltage detection unit for detecting the voltage of said memory backup battery to
produce voltage detection data;

a delay element for delaying the starting of recharging said memory backup battery
by said recharging unit until said voltage detection unit detects the voltage of said
memory; _

a data holding unit or holding said voltage detection data until said mains witch
element is operated to electrically connect said main battery and said digital information
producing unit; and ,

a judgment unit for judging on whether said procedural data are normally stared in
said pfocedural data memory on the basis of said voltage detection data when said main
switch element is operated to electrically connect said main battery and said digital
information producing unit.
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2. A portable terminal apparatus as set forth in claim 1, in which said voltage
detection unit has a timing signal generator for generating a timing signal and outputting
said timing signal in case when said voltage detection unit detects during delay time
produced by said delay element that said voltage of said memory backup battery is
decreased to its voltage lower than said guaranteed lowest voltage of said procedural data
memory, and when said timing signal is inputted to said data holding unit to have said
data holding unit hold said voltage detection data from said voltage detection unit.

3. A portable terminal apparatus as set forth in claim 1, in which said data holding
unit has a latch circuit for latching said voltage detection data from said voltage detection
unit.

4. A portable terminal apparatus as set forth in claim 3, in which said voltage
detection unit has a voltage detector for detecting said voltage of said memory backup
battery and a timing signal generator for generating a timing signal while said recharging
is delayed by said delay element, said timing signal being inputted to said latch circuit to
have said latch circuit latch said voltage detection data from said voltage detection unit.
5. A portable terminal apparatus as set forth in claim 1, in which said delay element
has an input terminal electrically connected to said main battery and an output terminal
electrically connected to said recharging unit.

6. A portable terminal apparatus as set forth in claim 1, in which said control means
further includes a clear signal generator for generating a clear signal to be inputted to
said data holding unit, said data holding unit having said voltage detection data cleared
out when said clear signal is inputted to said data holding unit from said clear signal
generator.

7. A portai)'le terminal apparatus as set forth in claim 1, which further comprises an
alert element for issuing a warning signal representative of said procedural data damaged
in said procedural data memory on the basis of judgment of said judgment unit whether
said voltage of said memory backup battery is decreased to its voltage lower than said
guaranteed lowest voltage of said procedural data memory in the past.

8. A portable terminal apparatus as set forth in claim 7, in which said alert element is
constituted by a lighting indicator for emitting light. '



