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(57) Claim

1. A portable transceiver comprising:

antenna means for converting a radio frequency signal

received from a base station of a cellular telephone system 

into a receive signal and converting a transmit signal to 

be transmitted to said base station into a radio frequency 

signal;

radio frequency signal processing means having a 

receiving portion for receiving and processing said receive 

signal, a transmitting portion for generating said transmit 

signal, and a diplexer connected to said antenna means for 

separating and combining said receive and transmit signals;

control and operation means for processing calls and

controlling communication to and from said base station by

writing an electronic serial number (ESN), predetermined

so as to enable said base station to identify the calling

.../2
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party and the called party, into and reading it out of an 

EEPROM for storing said ESN, and controlling said radio 

frequency signal processing means; and

an external connector terminal to be connected to

an ESN transfer apparatus so that, when said transceiver 

is to be replaced with another transceiver on account 

of trouble or the like occurring in part of said first 

transceiver, said ESN can be transferred to the EEPROM 

of said replacing transceiver without having to physically 

remove said EEPROM's of said troubled transceiver and said 

replacing transceiver from the respective transceivers.

5. An ESN transfer system comprising:

first and second portable transceivers each constituting a mobile unit of a car 

telephone system, and

an ESN transfer unit, wherein:

each of said first and second portable transceivers comprises:

antenna means for converting a radio frequency signal sent out from the base station

of said car telephone system into a receive signal and converting a transmit signal into a 

radio frequency signal to be transmitted to said base station;

radio frequency signal processing means further comprising a receiving portion for 

receiving and processing a receive signal, a transmitting portion for generating a transmit 

signal, and a diplexer for separating and combining a receive signal and a transmit signal;

control and operation means comprising an EEPROM for storing an MSN having a

unique content and an ESN to be used by said base station for identifying the calling party

and the called party; logic control circuits for reading and writing said ESN and

controlling calls and communication to and from said base station by controlling said

radio frequency signal processing means; and
external connector means, housing in a casing and connected to said control and

operation means to constitute an interface with external units; and wherein:

.../3
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said ESN transfer unit comprises:

ESN reading means for reading said ESN out of said EEPROM of said first portable

transceiver via said external connector means thereof;

judging means for judging whether or not a specific part of said first ESN read out

by said ESN reading means is correct;

transfer means for transferring said first ESN read out by said ESN reading means 

to said EEPROM of said second portable transceiver via said external connector means 

thereof, only when the specific part of said first ESN is judged correct and rewriting the 

content of said ESN stored in said EEPROM of said second portable transceiver to be that 

of said first ESN; and

rewriting means for rewriting, when the specific part of said first ESN is judged 

correct, the specific part of the first ESN stored in said first EEPROM to a content which 

is to be judged incorrect.

13. An ESN transfer unit comprising:

ESN reading means for reading, via a first external

connector housed in the casing of a first portable 

transceiver in a car telephone system, a first ESN 

stored in a first EEPROM mounted on said first portable 

transceiver and used for identifying the calling party 

and the called party;

judging means for judging whether or not a specific 

part of said first ESN read out by said ESN reading means

is correct;

transfer means for transferring, when the specific 

part of said first ESN is judged correct, said first ESN 

read out by said ESN reading means to a second EEPROM 

involved in a second portable transceiver in said car 

telephone system via a second external connector housed

...z4 (
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in the casing of said second portable transceiver; and 

rewriting means for rewriting, when the specific

part of said, first ESN is judged correct, the specific 

part of the first ESN stored in said first EEPROM to a

content which is to be judged incorrect.
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BACKGROUND OF THE INVENTION

The present invention relates to a portable transceiver 

used as a portable unit in a cellular telephone system and 

to a transfer system for electronic serial numbers (ESN's)

5 used by portable transceivers and, more particularly, to 

a portable transceiver and an ESN transfer system capable 

of preventing ESN's used in the transceivers from being 

duplicated.

Each portable transceiver used as a mobile unit 

10 in a car telephone system is assigned a unique ESN to

identify or specify the transceiver. The transceiver, 

when initiating a call to the base station, sends out a 

call initiation signal including the ESN assigned to it.

When receiving an arriving call from the base station,

15 the portable transceiver responds with an arriving call 

response signal including its ESN. An ESN is required 

to be unique to each individual transceiver, but not to 

be duplicated among a plurality of transceivers. The way 

in which an ESN is assigned to each individual transceiver

20 in compliance with this requirement is left to the choice 

of the manufacturer of the transceivers.

A first example of method conventionally adopted to 

prevent the duplication of the same ESN is to use a PROM 

into which no rewriting is possible (a one-time PROM) as
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a memory for the storage of the ESN. In a portable 

transceiver using this method, when the panel or the 

apparatus (hereinafter collectively referred to as the 

panel) on which such a one-time PROM is mounted is to be

5 replaced to remedy trouble or for any other reason, the 

one-time PROM fitted to the panel to be replaced should 

be shifted to the new panel. However, along with the 

size reduction of portable transceivers, the replacement 

of the one-time PROM has become increasingly difficult

10 and time-consuming.

A second conventional method is to use an

electronically erasable PROM (EEPROM) as a memory for 

the storage of the ESN. In a portable transceiver using 

this method, when the panel on which such an EEPROM

15 storing the ESN is mounted is to be replaced in a

maintenance procedure, the ESN should be read out of 

the EEPROM on the panel to be replaced and transferred 

to another EEPROM on the new panel. Therefore, such a 

portable transceiver, which involves no need to shift

20 the EEPROM from the panel to be replaced to the new

panel, has the advantage of easier maintenance over the 

aforementioned first example of the prior art. However, 

it still is not free from /the risk of errorneously 

transferring the ESN in an EEPROM mounted on a specific

25 panel to more than one EEPROM or' of leaving the ESN

unerased in the EEPROM even after the transfer of the
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ESN, making it difficult to ensure the protection of a 

specific ESN from being duplicated.

By another conventional method, an ESN transfer 

program for use in the transfer of the ESN stored in the

5 EEPROM is provided on the panel itself of the portable

transceiver. This is the ESN transfer method used in

the KS Mobile Audio/Logic Board (made by Motorola Inc., 

U.S.A.) (of. Cellular Subscriber Technical Training 

Manual by Motorola). By this technique, two boards on

10 each of which an EEPROM is mounted are connected with

a connecting cable, by way of which the ESN is transferred 

in a series of procedures’. Connecting the two boards 

with the connecting cable, however, requires the opening 

of the portable transceiver's casing, entailing a

15 correspondingly longer working time.

Whereas the replaced panel is usually repaired by

its manufacturer, whether or not the cost of the panel 

repair is to be charged to the user is often cumulated 

referring to the ESN, resulting in the problem that a

20 transfer of an ESN between a panel whose repair cost is 

charged to its user and another which is repaired free 

of charge disturbs the maintenance history management 

of the panel.

« β · β

SUMMARY OF THE INVENTION

Aa^object of the present invention is to provide25
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a portable transceiver which can ensure the prevention of duplicated assignment of the 

same ESN.

A second preferred object of the invention is to provide a portable transceiver whose 

maintenance is improved in accuracy and facilitated.

5 A third preferred object of the invention is to provide an ESN transfer system which 

can ensure the prevention of duplicated assignment of the same ESN.

A fourth preferred object of the invention is to provide an ESN transfer system 

which can improve the accuracy of and facilitate the maintenance of the portable 

transceiver using the system.

io A fifth preferred object of the invention is to provide an ESN transfer apparatus 

which can ensure the prevention of duplicated assignment of the same ESN.

A sixth preferred object of the invention is to provide an ESN transfer apparatus 

which can improve the accuracy of and facilitate the maintenance of the portable 

transceiver using the apparatus.

15 The invention, in a broad form, is directed to achieving one or more of these 

preferred objects.

Therefore, the invention discloses a portable transceiver comprising:

antenna means for converting a radio frequency signal received from a base station

of a cellular telephone system into a receive signal and converting a transmit signal to be 

20 transmitted to said base station into a radio frequency signal;

radio frequency signal processing means having a receiving portion for receiving 

and processing said receive signal, a transmitting portion for generating said transmit 

signal, and a diplexer connected to said antenna means for separating and combining said 

receive and transmit signals;

25 control and operation means for processing calls and controlling communication to 

and from said base station by writing an electronic serial number (ESN), predetermined 

so as to enable said base station to identify the calling party and the called party, into and 

reading it out of an EEPROM for storing said ESN, and controlling said radio frequency 

signal processing means; and
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an external connector terminal to be connected to an ESN transfer apparatus so that, 

when said transceiver is to be replaced with another transceiver on account of trouble or 

the like occurring in part of said first transceiver, said ESN can be transferred to the 

EEPROM of said replacing transceiver without having to physically remove said 

EEPROM's of said troubled transceiver and said replacing transceiver from the respective 

transceivers.

The invention further discloses an ESN transfer system comprising:

first and second portable transceivers each constituting a mobile unit of a car

telephone system, and

an ESN transfer unit, wherein:

each of said first and second portable transceivers comprises:

antenna means for converting a radio frequency signal sent out from the base station

of said car telephone system into a receive signal and converting a transmit signal into a 

radio frequency signal to be transmitted to said base station;

radio frequency signal processing means further comprising a receiving portion for 

receiving and processing a receive signal, a transmitting portion for generating a transmit 

signal, and a diplexer for separating and combining a receive signal and a transmit signal;

control and operation means comprising an EEPROM for storing an MSN having a 

unique content and an ESN to be used by said base station for identifying the calling party 

and the called party; logic control circuits for reading and writing said ESN and 

controlling calls and communication to and from said base station by controlling said 

radio frequency signal processing means; and

external connector means, housing in a casing and connected to said control and 

operation means to constitute an interface with external units; and wherein:

said ESN transfer unit comprises:

ESN reading means for reading said ESN out of said EEPROM of said first portable 

transceiver via said external connector means thereof;

judging means for judging whether or not a specific part of said first ESN read out 

by said ESN reading means is correct;

L
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transfer means for transferring said first ESN read out by said ESN reading means 

to said EEPROM of said second portable transceiver via said external connector means 

thereof, only when the specific part of said first ESN is judged correct and rewriting the 

content of said ESN stored in said EEPROM of said second portable transceiver to be that 

of said first ESN; and

rewriting means for rewriting, when the specific part of said first ESN is judged 

correct, the specific part of the first ESN stored in said first EEPROM to a content which 

is to be judged incorrect.

The invention yet futher discloses an ESN transfer unit comprising:

ESN reading means for reading, via a first external connector housed in the casing 

of a first portable transceiver in a car telephone system, a first ESN stored in a first 

EEPROM mounted on said first portable transceiver and used for identifying the calling 

party and the called party;

judging means for judging whether or not a specific part of said first ESN read out 

by said ESN reading means is correct;

transfer means for transferring, when the specific part of said first ESN is judged 

correct, said first ESN read out by said ESN reading means to a second EEPROM 

involved in a second portable transceiver in said car telephone system via a second 

external connector housed in the casing of said second portable transceiver; and

rewriting means for rewriting, when the specific part of said first ESN is judged 

correct, the specific part of the first ESN stored in said first EEPROM to a content which 

is to be judged incorrect.

The invention yet further discloses an ESN transfer unit for transferring a first ESN, 

stored in a first EEPROM of a first portable transceiver in a car telephone system and 

used for identifying the calling party and the called party, to a second EEPROM of a 

second portable transceiver in said car telephone system, comprising:

input/output interface means respectively connected, via first and second external 

connectors housed in the casings of said first and second portable transceivers, to the 

logic control circuits of said first and second portable transceivers each involving said

ω
0?Χ
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first and second EEPROM's, and respectively interfacing with said first and second 

portable transceivers, and

CPU means having ESN reading means for reading out said first ESN from said 

first EEPROM via said input/output interface means and said first external connector; 

5 judging means for judging whether or not a specific part of said first ESN read out by 

said ESN reading means is correct; transfer means for transferring, if the specific part of 

said first ESN is judged correct, said first ESN read out by said ESN reading means to 

said second EEPROM via said input/output interface means and said second external 

connector; and rewriting means for rewriting, if the specific part of said first ESN is 

1 o judged correct, the specific part of the first EEPROM stored in said first EEPROM to a 

content to be judged incorrect via said input/output interface means and said first external

connector.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention now will be described with reference to the 

15 accompanying drawings, in which:

FIG. 1 is a block diagram illustrating a portable transceiver according to a preferred 

embodiment of the invention;

FIG. 2 is a flow chart showing the call initiating operation in the embodiment of 

FIG. 1;

20 FIG. 3 is a block diagram illustrating the ESN transfer method for the portable 

transceiver of FIG. 1;

FIG. 4 is a diagram illustrating an example of memory map of the EEPROM 13a in 

the portable transceiver 10a shown in FIG. 3;

FIG. 5 is a diagram illustrating an example of memory map of the EEPROM 13b in 

25 the portable transceiver 10b shown in FIG. 3; and

FIG. 6 is a flow chart showing the operation of the ESN transfer method illustrated 

in FIG. 3.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring to FTG. 1, a portable transceiver 10 is generally contained in a housing

30 having a volume of 150 cc to 200 cc has various functions required for a
[N:\UBK100042:LMM 1
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portable unit in a cellular telephone system. An antenna 4 

transmits a transmit signal a to a base station in the 

cellular telephone system, and picks up a radio frequency 

signal, radiated from the base station. The picked up

5 signal is supplied as a receive signal b to a radio

section 6. The radio section 6 generates the transmit 

signal a and processes the receive signal b under the 

control of a control and operation circuit 1. The control 

and operation circuit 1 controls call connections (for

10 both outgoing and incoming calls) , communication and the

like with the base station.

To the radio section 6 is connected one end of an

antenna switch (ANT-SW) 5, of whose terminals to be 

switched one is connected to the antenna 4 and the other,

15 to an external connector 2. The ANT-SW 5 is connected

to the antenna 4 when the portable transceiver 10 is 

to be used independently, and to an external antenna 

(not shown) via the external connector 2 when the 

portable transceiver 10 is to be carried on a vehicle.

20 A battery (BATT) 3 supplies power to the control and 

operation circuit 1, the radio section 6 and the 

antenna 4, the latter two via the control and operation 

circuit 1. The external connector 2, arranged in the 

housing of the portable transceiver 10, serves as an "

25 external interface of the control and operation circuit

and a car adapter or the like, which is connected whenO 0 β V 0
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the portable transceiver 10 is to be carried on a vehicle. 

When the portable transceiver 10 is independently-

used, a mouthpiece transmitter (T) 7 for outputting a 

transmit speech signal c to the radio section 6 and an

5 earpiece receiver (R) 8 for inputting a receive speech 

signal d from the radio section 6 are used. When the 

portable transceiver 10 is carried on a vehicle, a 

microphone and a loud speaker connected to a car adapter 

(not shown) are connected to the radio section 6 via the

10 external connector 2 for use in place of the transmitter 7 

and the receiver 8, respectively.

The radio section 6 includes a diplexer (DIP) 61, 

a transmitting portion (TX) 62 and a receiving portion 

(RX) 63. The TX 62 generates the transmit signal a from

15 the transmit speech signal c from the transmitter 7 

and a. control signal e supplied by the control and 

operation circuit 1. The RX 63 processes the receive 

signal b, and generates the receive speech signal d and 

another control signal f to be supplied to the control

20 and operation circuit 1. The DIP 61 distributes and 

synthesizes the transmit signal a and the receive 

signal b, which have mutually different frequency 

components. The synthesizing terminal of the DIP 61 is 

connected to one end of the ANT-SW 5, and the transmit"

25 signal a generated by the TX 62 ‘is converted into a radio 

frequency signal via the DIP 61 by the antenna 4 or an
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external antenna and sent to the base station. Conversely, 

the receive signal b from the antenna 4 or the external 

antenna is entered into the RX 63 via the DIP 61. The

TX 62 and the RX 63 select a specific frequency channel

5 and turn on and off a transmission carrier in accordance

with the control signal e inputted from the control and 

operation circuit 1.

The control and operation circuit 1 includes a logic 

control circuit (LOGIC CONT) 14 for controlling call

10 connections, communications and so forth through the

radio section 6. The LOGIC CONT 14 further includes

a microprocessor (CPU), aROM, a RAM, an encoder/decoder 

for serial data (the control signals e and f) exchanged 

with the radio section 6 for connecting a call to or

15 from the base station, and a power supply circuit for

feeding power supplied from the BATT 3 to the constituent 

circuits of the control and operation circuit 1, the radio 

section 6 and the ANT-SW 5. To the LOGIC CONT 14 are

connected an LCD display 11, a keyboard (KEY BOARD) 12

2 0 and an EEPROM 13. The LCD display 11, controlled by

the LOGIC CONT 14, displays messages including those 

concerning the telephone number of the called party, 

entered by the user· of the portable transceiver 10 

through the KEY BOARD 12, the duration of the call, and

25 the remaining power of the BATT 3. The KEY BOARD 12 is

used to enter a control input signal into the LOGIC CONT 14.

V>
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In the EEPROM 13 are stored, besides the ESN and the MSN, 

an assigned telephone number and a plurality of parameters 

needed for call connection, and the LOGIC CONT 14 reads

into and write out of the EEPROM 13. An interface circuit

5 (I/F) 15 is connected to the LOGIC CONT 14 and the external

connector 2 to constitute an interface with optional units

connected to the external connector 2. The external

optional units include a car adapter and an ESN transfer 

unit, which will be described in more detail with reference

10 to FIG. 3, for transferring the ESN stored in the EEPROM 14 

to an EEPROM of another portable transceiver.

In this configuration, the external connector 2 is 

supposed to be the interfacing point for a high-frequency 

signal g flowing between the external antenna and the

15 ANT-SW 5 and consisting of the transmit signal a and 

the receive signal b, and six kinds of serial data 

passing the external optional units and the I/F 15, i.e.

REQ signals hl and h2 which are control signals, DATA 

signals il and i2 which are eight-bit data, and CLK

20 signals jl and j2 which are clock signals.

When the ESN stored in the EEPROM 13 of the portable

transceiver 10 is to be transferred to an EEPROM of

another portable transceiver, the REQ signal hl, the 

DATA signal il and the CLK signal jl, out of all the -

25 signals passing the external connector 2 of the portable 

transceiver 10, are connected to the ESN transfer unit.
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Conversely, when the portable transceiver 10 is to receive 

an ESN from another portable transceiver, the REQ signal h2, 

the DATA signal i2 and the CLK signal j2, out of all the 

signals passing the external connector 2, are connected

5 to the ESN transfer unit. Therefore, when the ESN is to 

be transferred from the portable transceiver 10 of FIG,. 1 

to another portable transceiver, the REQ signal hl, the 

DATA signal il and the CLK signal jl, out of all the 

signals passing the external connector 2, are connected

10 to the ESN transfer unit. On the other hand in the 

external connector of the other portable transceiver 

(not shown), the REQ signal h2, the DATA signal i2 and 

the CLK signal j2 are connected to its ESN transfer unit.

The ESN transfer unit of the portable transceiver 10

15 requests, via the I/F 15 with the REQ signal hl, the

■LOGIC CONT 14 of the portable transceiver 10 to transfer 

its ESN. The LOGIC CONT 14 reads out the ESN from the

EEPROM 13, and transfers it via the ESN transfer unit 

to the EEPROM of the other portable transceiver.

20 In transferring the ESN, if the data contained in a

specific part of the ESN, for instance the manufacturer's 

ID part, indicate the part to be "correct", the transfer 

to another portable- transceiver will be accomplished.

After the ESN has been transferred, the specific part ■

25 of the ESN stored in the EEPROM 13 is rewritten under4 6 »4
6 β «
« O
6 6

»<6*64 the control of the ESN transfer unit so that the data
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contained in that part indicate to be "incorrect". If the 

data contained in the specific part of the ESN stored in 

the EEPROM 13 indicate the part to be "incorrect", the ESN 

will not be transferred to any other portable transceiver.

5 Since the ESN transfer is accomplished as described above, 

there can exist no plurality of portable transceivers 

having the same ESN. The MSN is not transferred when 

the ESN is transferred. As a result, it is ensured that 

the MSN have a content unique to the panel of each portable

10 transceiver.

Next will be described the outgoing call connection 

and the incoming call connection in the preferred embodiment

illustrated in FIG. 1.

FIG. 2 shows the flow of the outgoing call connecting 

15 procedure in the preferred embodiment of FIG. 1. When the

user of the portable transceiver 10 unhooks the transceiver 

10 to make a call initiating request and enters the 

telephone number of the party to be called through the 

KEY BOARD 12, the LOGIC CONT 14 reads out the ESN and

20 the portable transceiver 10's own telephone number from

the EEPROM 13, and stores them in a RAM for call connection 

(step Sil). At this time, the other party's telephone 

number is also stored in the RAM temporarily. Then the 

LOGIC CONT 14 performs channel scanning to find a channel

25 over which the call initiating request is to be transmitted 

to the base station (step S12) . In the channel scanning
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operation, a plurality of control channels, which are made 

known from the base station in advance, by using the RX 63 

to select an unused control channel. The LOGIC CONT 14 

judges whether or not there is a control channel available 

for use in call initiation by the channel scanning operation 

of step S12 (step S13). In the absence of an available 

control channel (NO at step S13), the LOGIC CONT 14 ends 

the call initiating operation as a failure to initiate a 

call, and the portable transceiver 10 returns to a waiting 

mode to stand by for the next call initiating request.

If there is a control channel available for use in 

call initiation (YES at step S13), the LOGIC CONT 14 sends 

out an call initiation signal (in the form of the control 

signal e) over the available control channel by using the 

TX 62 (step S14). The call initiation signal consists of 

three kinds of signals including a call type signal 

indicating that a call initiation request is being made,

ESN data and the called party's telephone number. The 

call type signal usually contains the call initiating 

portable transceiver 101s own telephone number. Upon 

completion of the sending of the call initiating signal 

at step S14, the LOGIC CONT 14 waits ^or the reception 

of a speech channel· designating signal (the control 

signal f) from the base station by using the RX 63 

(step S15). Here the base station is supposed to check 

the portable transceiver 10's own telephone number and
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ESN transmitted from the portable transceiver 10 with a 

telephone number and an ESN, respectively, registered 

in advance. If the ESN transmitted from the portable 

transceiver 10 is found "incorrect", no speech channel

5 designating signal will be transmitted. When five seconds 

have passed with no speech channel designating signal being 

received (NO at step S15) , it is taken as a five-second 

count-out (YES at step S16) , and the LOGIC CONT 14 places 

the portable transceiver 10 in a waiting mode as the call

10 initiating attempt has failed.

The LOGIC CONT 14, as it perceives the reception of

the speech channel designating signal by YES at step S15, 

changes the channels of the TX 62 and the RX 63 to the 

designated speech channel (step S17), and opens the channel

15 gates of the TX 62 and the RX 63 (step S18) to bring the 

portable transceiver 10 into a speech mode.

As hitherto described, in connecting an outgoing call 

between the portable transceiver 10 and the base station 

of a car telephone system, the portable transceiver 10

20 sends out the ESN stored in the EEPROM 13 in addition to

its own telephone number. The base station checks whether 

both the telephone number and the ESN sent from the 

portable transceiver 10 are respectively identical with 

the telephone number and the ESN registered by its user

25 in advance, and connects the cal-l only when they are found

identical.
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In the connection of an incoming call in which the 

base station calls the portable transceiver 10, as in the 

case of connecting an outgoing call, there is a process 

in which the ESN read out of the portable transceiver 101s

5 EEPROM 13 is checked at the base station and it is decided

on the basis of the result of the checking whether or not

the call is to be connected. Thus the control and

operation circuit 1 of the portable transceiver 10, when 

it has perceived that the portable transceiver 10 is being

10 called by a call arrival signal (the control signal f)

from the base station, sends out a call arrival response 

signal (the control signal e) . The call arrival response 

signal consists of two kinds of signals including a call 

arrival response type signal containing the portable

15 transceiver 10's own telephone number and its ESN.

At the base station, it is checked whether or not the 

portable transceiver 10's telephone number and ESN are 

registered in advance, and performs the call connecting 

operation only when they are found registered.

20 Referring now to FIG. 3, a portable transceiver 10a

having a panel to be replaced and another portable 

transceiver 10b having a new panel are connected to an 

ESN transfer unit 90 via connecting cables 101 and 102, 

respectively. In the following description, each of the

25 reference numerals of the constituent elements of the

portable transceiver 10 illustrated in FIG. 1 will have
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a suffix of a to denote the constituent elements of the 

portable transceiver 10a and b to denote those of the 

portable transceiver 10b. In the illustration of the 

portable transceivers 10a and 10b are represented only

5 the constituent elements involved in the ESN transfer.

Thus external connectors 2a and 2b are connected to LOGIC

CONT1s 14a and 14b via I/F's 15a and 15b, respectively, 

and the EEPROM's 13a and 13b as well, to the LOGIC CONT's

14a and 14b.

10 The ESN transfer unit 90 involves a CPU 92 concerned

with the whole aspects of controlling the ESN transfer, 

an operation portion 93 for outputting a control signal 

to the CPU 92, a RAM 94 connected to the CPU 92, and a

ROM 95 also connected to the CPU 92. The ESN transfer

15 unit has an input/output interface portion 91 which,

constituting a circuit for interfacing with the CPU 92 

and the portable transceivers 10a and 10b, is connected 

to connectors 96a and 96b. The input/output interface 

portion 91 is connected to the external connector 2a of

20 the portable transceiver 10a via the connector 96a and 

the connecting cable 101, and similarly to the external 

connector 2b of the portable transceiver 10b via the 

connector 96b and the connecting cable 102. The 

connecting cable 101 transmits the REQ signal hl, the '

25 DATA signal il and the CLK signal jl, while the connecting 

cable 102 transmits the REQ signal h2, the DATA signal i2
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and the CLK signal j2. These signals move back and forth 

between the CPU 92 and the LOGIC CONT 14a or 14b.

When it is decided, upon inputting of the control 

signal k from the operation portion 93, to transfer the

5 ESN from the EEPROM 13a of the portable transceiver 10a 

to the EEPROM 13b of the portable transceiver 10b, the 

CPU 92 sends out the REQ signals hl and h2, and transfers 

the ESN, the direction of the DATA signal il on the 

connecting cable 101 being set to be one from the portable

10 transceiver 10a to the ESN transfer unit 90 and that of 

the DATA signal i2 on the connecting cable 10 2, one from 

the ESN 9 0 to the portable transceiver 10b. At this time 

the CLK signal jl is supplied from the LOGIC CONT 14a to 

the CPU 92, which processes this CLK signal jl and

15 transfers it as the CLK signal j2 to the LOGIC CONT 14b.

In transferring the ESN, the CPU 92 first reads out the 

ESN from the EEPROM 13a via the LOGIC CONT 14a, and 

stores it into the RAM 94 temporarily. The CPU 92 checks 

a specific part of the ESN which has been read out,

20 for instance the manufacturer's ID number, with the

corresponding specific part of the ESN stored in advance 

in the ROM 95. If the two are found identical, the 

specific part is judged to be "correct", and the CPU 92 

transfers the ESN temporarily stored in the RMA 94 to'

25 the EEPROM 13b via the LOGIC CONT 14b. If the specific

part of the ESN is not found identical with the one storedu t o < «
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in advance, the ESN will not be transferred. The CPU 92 

changes the direction of the DATA signal ii on the 

connecting cable 101 to one from the ESN transfer unit 90 

to the portable transceiver 10a with the REQ signal hl, 

sends out data which are predetermined to indicate the 

"incorrectness" of the specific part of the ESN, and 

replaces the specific part of the ESN stored in the

EEPROM 13a with these data via the LOGIC CONT 14a.

Thus, in the ESN transfer process illustrated in 

FIG. 3, if the ESN is transferred, the specific part of 

the ESN stored in the EEPROM 13a of the origin of transfer 

is rewritten to data indicating "incorrectness". As the 

ESN transfer unit 90 will not transfer the ESN if the 

specific part of the ESN stored in the EEPROM 13a consists 

of data indicating "incorrectness", it can be ensured that 

the ESN is the only such ESN in the field.

The MSN stored in the EEPROM 13a is not transferred 

in the ESN transfer process. Therefore the MSN remains a 

content unique to each panel of the portable transceiver 

such as the portable transceiver 10a or 10b. As a result, 

the maintenance of the portable transceiver can be carried 

out under unified management on the basis of this MSN.

This facilitates, and serves to improve the appropriateness 

of, the maintenance of portable transceivers, as

differentiated between repairs to be paid for and ones 

free of charge, for instance.
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FIGS. 4(a) and 4(b) illustrate two memory areas of 

the EEPROM 13a contained in the portable transceiver 10a, 

which is the origin of the ESN transfer. In a first memory 

area El is stored the ESN unique to the panel of the 

portable transceiver 10a, and in a second memory area E2, 

the MSN unique to the panel of the portable transceiver 10a. 

These two data are supposed to be under the control of the 

manufacturer. The EEPROM 13a also has other memory areas 

in which to store the user-controlled data, such as the 

portable transceiver 10a's own telephone number.

FIG. 4(a) shows the ESN and the MSN stored in the 

EEPROM 13a before the ESN transfer. In the memory area El 

is stored ESN 02/08/00/33033 . In this ESN, datum 02 is 

the manufacturer's ID number and the ESN's specific part 

indicating its "correctness". In the memory area E2 is 

stored MSN 08/33033. .

FIG. 4(b) shows the data stored in the EEPR0M 13b 

after the ESN transfer. The ESN in the memory area El 

has been changed to data 00/08/00/33033. Datum 00 is 

the ESN's specific part indicating its "incorrectness".

The MSN data in the memory area E2 remain unchanged.

FIGS. 5(a) and 5(b) illustrate two memory areas El 

and E2 of the EEPROM 13b contained in the portable 

transceiver 10b, which is the destination of the ESN - 

transfer. In the memory areas El and E2 shown in 

FIG. 5(a) are represented the ESN and the MSN before the

25
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transfer of the ESN in the EEPROM 13a. ESN 02/08/00/50001 

is the ESN, and MSN 08/50001 is the MSN, both unique to 

the panel of the portable transceiver 10b. FIG. 6(b)

shows the ESN and the MSN after the transfer of the ESN

5 of the EEPROM 13a. The content of the memory area El is 

rewritten from 02/08/00/50001 to ESN 020/08/00/33033 

assigned to the panel of the portable transceiver 10a.

The MSN remains unchanged.

Now will be described in detail, referring to FIG. 6, 

10 the operation of the ESN transfer unit 90 illustrated in

FIG. 3,

When an instruction to transfer the ESN is inputted 

from the operation portion 93 to the CPU 92, the CPU 92 

first reads out the ESN stored in the memory area El of

15 the EEPROM 13a mounted on the portable transceiver 10a, 

which is the origin of the ESN transfer, and stores it 

into the RAM 94 temporarily (step S21) . Then the CPU 92

checks the ESN which has been read out with the 

manufacturer's ID number stored in the ROM 95, judges

20 whether or not the manufacturer's ID number in the read

out ESN is identical with the manufacturer's ID number 

stored in the ROM 95 and, if it is, will decide that the 

read-out manufacturer's ID. number is correct (YES at step 

S22) . If it is incorrect (NO at step S22) , the CPU 92

25 will stop the transfer of the ESN and end processing.

If the read-out manufacturer's ID number is correct,
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the CPU 92 will write the ESN, stored into the RAM 94 

at step S21, into the memory area El of the EEPROM 13b 

mounted on the portable transceiver 10b, which is the 

destination of the ESN transfer (step S23). The CPU 92

5 further reads out the ESN from the memory area El of the 

EEPROM 13b, which is the destination of the ESN transfer, 

and performs a verify-check to see whether or not the ESN 

has been correctly transferred (step S24), and on that 

basis decides whether or not the ESN has been correctly

10 written into the EEPR0M 13b (step S25). If the finding 

of the verify-check denies the correct writing of the 

ESN into the EEPROM 13b (NO at step S25), the CPU 92 

will perform the processing of steps S23 to S25 again.

The CPU 92 further judges whether or not this processing

15 has been repeated as many times as prescribed (step S26). 

This repeated processing is intended to avoid accidental 

trouble in the ESN transfer. The CPU 92, if it decides 

that the ESN has been correctly written into the EEPROM 

13b (YES at step S25), or the processing from steps S23

20 to S25 has been repeated as many times as prescribed 

(YES at step S26), will change the manufacturer's ID 

number in the ESN stored in the memory area El of the 

EEPROM 13a, which is the origin of the ESN transfer, to 

"00" (step S27) and complete the ESN transfer processing.

25 Although the invention has been described with

reference to the specific embodiment, this description
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is not meant to be construed in a limiting sense. Various 

modifications of the disclosed embodiment, as well as 

other embodiments of the invention, will become apparent 

to persons skilled in the art upon reference to the

5 description of the invention. It is therefore contemplated 

that the appended claims will cover any such modifications 

or embodiments as fall within the true scope of the

invention.
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The claims defining the invention are as follows:
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1. A portable transceiver comprising:

antenna means for converting a radio frequency signal

received from a base station of a cellular telephone system 

into a receive signal and converting a transmit signal to

5 be transmitted to said base station into a radio frequency 

signal;

radio frequency signal processing means having a 

receiving portion for receiving and processing said receive 

signal, a transmitting portion for generating said transmit

10 signal, and a diplexer connected to said antenna means for 

separating and combining said receive and transmit signals;

control and operation means for processing calls and 

controlling communication to and from said base station by 

writing an electronic serial number (ESN) , predetermined

15 so as, to enable said base station to identify the calling 

party and the called party, into and reading it out of an 

EEPROM for storing said ESN, and controlling said radio 

frequency signal processing means; and

an external connector terminal to be connected to

20 an ESN transfer apparatus so that, when said transceiver

is to be replaced with another transceiver on account

of trouble or the like occurring in part of said first

transceiver, said ESN can be transferred to the EEPROM

of said replacing transceiver without having to physically

ΟΟ 00 
0 0 Ο
Ο 0
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25 remove said EEPROM's of said troubled transceiver and said 

replacing transceiver from the respective transceivers.

2. A portable transceiver, as claimed in Claim 1, 

further comprising:

external antenna connecting means and antenna switch 

means housed in a casing so that, when said portable

5 transceiver is carried on a vehicle, an external antenna 

installed on the vehicle can be connected in place of said 

antenna means to said radio frequency signal processing

means;

telephone transmitter means for supplying speech 

10 signals to be transmitted to said transmitting portion;

and

telephone receiver means for receiving the output 

of said receiving portion.

3. A portable transceiver, as claimed in Claim 1, 

wherein a specific part of said ESN is a manufacturer's 

ID number for identifying the manufacturer of said

transceiver.

; ,* 4. A portable transceiver, as claimed in Claim 1,
«'«<««<

wherein a unique MSN, not to be transferred to the EEPROM 

of said other portable transceiver, is stored in the

EEPROM.

I



26
5. An ESN transfer system comprising:

first and second portable transceivers each constituting a mobile unit of a car 

telephone system, and

an ESN transfer unit, wherein:

5 each of said first and second portable transceivers comprises:

antenna means for converting a radio frequency signal sent out from the base station

of said car telephone system into a receive signal and converting a transmit signal into a 

radio frequency signal to be transmitted to said base station;

radio frequency signal processing means further comprising a receiving portion for 

io receiving and processing a receive signal, a transmitting portion for generating a transmit

signal, and a diplexer for separating and combining a receive signal and a transmit signal; 

control and operation means comprising an EEPROM for storing an MSN having a
♦ ♦ 9 β

unique content and an ESN to be used by said base station for identifying the calling partyfit
St

and the called party; logic control circuits for reading and writing said ESN andt · 
ί ·

λ..*: 15 controlling calls and communication to and from said base station by controlling said• «
radio frequency signal processing means; and
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external connector means, housing in a casing and connected to said control and 

operation means to constitute an interface with external units; and wherein:

said ESN transfer unit comprises:

ESN reading means for reading said ESN out of said EEPROM of said first portable 

5 transceiver via said external connector means thereof;

judging means for judging whether or not a specific part of said first ESN read out 

by said ESN reading means is correct;

transfer means for transferring said first ESN read out by said ESN reading means 

to said EEPROM of said second portable transceiver via said external connector means

1 o thereof, only when the specific part of said first ESN is judged correct and rewriting the 

content of said ESN stored in said EEPROM of said second portable transceiver to be that 

of said first ESN; and

rewriting means for rewriting, when the specific part of said first ESN is judged 

correct, the specific part of the first ESN stored in said first EEPROM to a content which
ft

: . 15 is to be judged incorrect.
"t

6. An ESN transfer system, as claimed in claim 5, wherein the specific parts of10
‘‘· said first and second ESNs are manufacturer's ID numbers.» · ·• · o»00 0 « »
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7. An ESN transfer system, as claimed in claim 5, wherein said first and second 

MSNs are prohibited from being transferred.

8. An ESN transfer system, as claimed in claim 5, wherein each of said first and 

second portable transceivers further comprises external antenna connecting means and

5 antenna switch means housed in a casing so that, when said portable transceiver is carried 

on a vehicle, an external antenna installed on the vehicle can be connected in place of said 

antenna means to said radio frequency signal processing means;

telephone transmitter means for supplying speech signals to be transmitted to said 

transmitting portion; and

1 o telephone receiver means for receiving the output of said receiving portion.

9. An ESN transfer system, as claimed in claim 5, wherein each of said control 

and operation means further involves a keyboard connected to said logic control circuits 

to enable the user of said first or second portable transceiver to enter a control signal;

LCD display means for displaying characters and signs under the control of said 

15 logic control circuits; and

interface circuit means for interfacing said logic control circuits with said external

connector means.
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10, An ESN transfer system, as claimed in claim 5, wherein the connection 

between said first external connector means and said ESN reading means, and that 

between said second external connector means and said transfer means, each are provided 

by a serial bus.

5 11. An ESN transfer system, as claimed in claim 8, wherein said ESN transfer

unit comprises an operation portion for instructing said ESN reading means to transfer 

said first ESN.

12. An ESN transfer system, as claimed in claim 5, wherein said ESN transfer 

unit comprising first memory means for temporarily storing said read-out first ESN, and 

io second memory means for storing in advance said specific part of said first ESN, which is

to be judged correct, wherein:

said judging means checks the specific part of the first ESN stored in said first 

memory means with said specific part of said first ESN stored in advance in said second

;·,··, memory means, which is to be judged correct, and judges whether or not the specific partf «it
5 ‘' = *; 15 of said first ESN stored in said first memory means is correct.
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13. An ESN transfer unit comprising:

ESN reading means for reading, via a first external 

connector housed in the casing of a first portable 

transceiver in a car telephone system, a first ESN

5 stored in a first EEPROM mounted on said first portable 

transceiver and used for identifying the calling party 

and the called party;

judging means for judging whether or not a specific 

part of said first ESN read out by said ESN reading means

10 is correct;

transfer means for transferring, when the specific 

part of said first ESN is judged correct, said first ESN 

read out by said ESN reading means to a second EEPROM 

involved in a second portable transceiver in said car

15 telephone system via a second external connector housed 

in the casing of said second portable transceiver; and

rewriting means for rewriting, when the specific 

part of said first ESN is judged correct, the specific 

part of the first ESN stored in said first EEPROM to a

20 content which is to be judged incorrect.

U nil-
14. An ESN transfer systeir^, as claimed in Claim 13, 

wherein said ESN transfer .unit involves an operation 

portion for instructing said ESN reading means to transfer

said first ESN.
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15. An ESN transfer unit, as claimed in Claim 14, 

further involving first memory means for temporarily 

storing said read-out first ESN, and

second memory means for storing in advance said 

5 specific part of said first ESN, which is to be judged

correct, wherein:

said judging means checks the specific part of the 

first ESN stored in said first memory means with said 

specific part of said first ESN stored in advance in

10 said second memory means, which is to be judged correct, 

and judges whether or not the specific part of said first 

ESN stored in said first memory means is correct.
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16. An ESN transfer system, as claimed in Claim 13, 

wherein the connection between said first external

connector and said ESN reading means and that between

said second external connector and said transfer means

5 are provided by a serial bus each.
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17. An ESN transfer unit for transferring a first ESN, 

stored in a first EEPROM of a first portable transceiver 

in a car telephone system and used for identifying the 

calling party and the called party, to a second EEPROM

5 of a second portable transceiver in said car telephone 

system, comprising:

input/output interface means respectively connected,
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via first and second external connectors housed in the

casings of said first and second portable transceivers,

10 to the logic control circuits of said first and second 

portable transceivers each involving said first and 

second EEPROM's, and respectively interfacing with said 

first and second portable transceivers, and

CPU means having ESN reading means for reading out

15 said first ESN from sad first EEPROM via said input/

output interface means and said first external connector; 

judging means for judging whether or not a specific part 

of said first ESN read out by said ESN reading means is 

correct; transfer means for transferring, if the specific

20 part of said first ESN is judged correct, said first ESN 

read out by said ESN reading means to said second EEPROM, 

via said input/output interface means and said second 

external connector; and rewriting means for rewriting, 

if the specific part of said first ESN is judged correct,

25 the specific part of the first EEPR0M stored in said first 

EEPROM to a content to be judged incorrect via said input/ 

output interface means and said first external connector.

onH"

18. An ESN transfer sy-aton^, as claimed in Claim 17, 

wherein said ESN transfer,unit involves an operation 

portion for instructing said ESN reading means to transfer

said first ESN. ‘



SBS3I«BSDBSS»aa

- 33 -

10

a β β ο a ο ©
6 ©ο© β
ο ώ u a 
ο Ο ο

19. An ESN transfer unit, as claimed in Claim 18, 

further involving first memory means for temporarily 

storing said read-out first ESN, and

second memory means for storing in advance said 

specific part of said first ESN, which is to be judged 

correct, wherein:

said judging means checks the specific part of the

first ESN stored in said first memory means with said

specific part of said first ESN stored in advance in

said second memory means, which is to be judged correct,

and judges whether or not the specific part of said first

ESN stored in said first memory means is correct.

DATED this TWENTY-SIXTH day of JULY 1991 
NEC Corporation

Patent Attorneys for the Applicant 
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Portable Transceiver and ESN Transfer System Therefor 

ABSTRACT

A portable transceiver (10) and'an ESN transfer system (90) for 

a car telephone system. The ESN and the MSN, which are

5 manufacturer-controlled numbers, are stored in an EEPROM (13) mounted on 

the panel (10a, 10b) of the portable transceiver (10). When the panel 

(10a, 10b) on which the EEPROM (13) is mounted is to be replaced, only 

the ESN is transferred to the EEPROM (13) of the new panel (10a, 10b). 

Upon completion of the ESN transfer, the ESN in the EEPROM (13) of the

10 replaced panel (10a, 10b) is rewritten to data, which would make its 

specific part, such as the manufacturer's ID number, to be judged 

"incorrect". No ESN whose specific part is "incorrect" can be 

transferred. The ESN transfer unit (90) connected to a connector 

provided in the casing of the portable transceiver (10), performs -said

15 ESN transfer.
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