SERVICE MANUAL

Nordic Mobile Telephone

ap4112

This service manual is for the maintenance of ap4112 equipment.

The performance figures quoted are typical and are subject to normal manufacturing and
gervice tolerances.

The right is reserved to alter the equipment described in the manual in the light of future
technical development.
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The mobile telephone ap4112 is designed for maximum operating convenience. Thereby the
operator can concentrate on the driving. To increase driving safety further, the control
board (the handset) besides being equipped with the ordinary microphone, has been provided
with a built-in microphone, for semi-hands free operation.

The ap4112 is a fully duplex operated radiotelephone, working in the UHF NMT-band.

A portable kit, which contains the carrying case, NiCd battery and the antenna, is available.
Switching from mobile to totally portable operation is easy as the transceiver is attached to
the mounting bracket with a snap-lock.

Despite the small size of the transceiver it has a built-in duplex filter. The transceiver is
built up with modules, either directly plugged to the system board, unit 1 (U1) or via plug
terminated cables.

It is possible to provide the mobile telephone with external equipment, connected to a
separate DIN-connector. E.g. external microphone, loudspeaker, telephone-answering unit (with
interface) or scrambler.

With external microphone, an ext. push-to-talk switch must be mounted.
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Technical data

1. GENERAL

Frequency range : Transmitter
Receiver

Principle

RF - Bandwidth

Channel spacing

Channel switching time

Mode of operation

Duplex separation

Operation temperature

Frequency stability

Vibration test

Supply voltage

Supply voltage variations

Power consumption for NMT

Antenna impedance

Line input

Line output

Mic. input

CPH860901/0

890.0125MHz to 914.9875MHz
935.0125MHz to 959.9875MHz

Digital frequency synthesizer

25MHz

: 1000 channels/25kHz spacing

.o

..

.o

.

.o

(1999 channels/12.5kHz spacing)

<40ms for 1000 channels

£20ms for 1 channel

Duplex, internal filter

45MHz

-250C to +550C

-300C to +600C but specifications not
guaranteed.

Better than +2.5ppm for the specified
temperature and supply voltage variations.
During operation better than +1ppm.
According to NMT Doc 900-3 §1.3.10.
12V DC chassis neg. nom. 13.2V

10.8 to 15.6V

Standby: 13.2V <0.23A
Tx 6W : 13,2V <3.0A

500hms
75mVrms for i3kHz dev. at 1kHz
450mVpne for +3kHz dev. at 1kHz received

100mVppg for +3kHz dev. at 1kHz



2, FOR "SEMI-HANDS FREE" OPERATION

Loudspeaker Built into the handset.

Option: External 4ohms.

Max. 2.0W at 5% distortion in 4ohms at 13.2V
supply voltage.

Audio output (regulated from control unit)

Microphone

1kohm condenser microphone built into the
handset. Amplifier in handset.

3. FOR "HANDSET" OPERATION

Output from handset receiver The loudness rating in receiving mode will
be 9dB +2dB.

According to NMT Doc 900-3 §2.6.4.

Maximum sound level of handset earpiece 26dB PA

Vol. reqgulated from handset (nominal -10dB and +15dB from nominal level.

level adjusted internally in radio)

200mV RMS at 1kHz tone *3kHz deviation
1120mV. RMS at max. vol. 48mV RMS at min.

volume,

Earpiece level from radio unit

..

The De-emphasis is located in the radio unit.

Handset microphone sensitivity

The loudness rating in transmitting mode will
(1kHz condenser microphone with be 3.0dB +2dB according to NMT Doc 900-3
amplifier and filter) ) §2.5.5.

Stability loss

oo

>15dB

Line level from handset

100mV RMS at 1kHz tone *3kHz deviation
on transmitter.
The pre-emphasis is located in the radio unit.

A Schm loudspeaker is located in the handset

4. RECEIVER

Sensitivity : <luVepf Typ 0.6uV for 20dB sinad psophometric
RF carrier detector level ¢ 0.8uVepf
Co-channel rejection : NMT method : >-8dB and <0dB

CPH860901/0



Adjacent channel rej. : 25kHz NMT method : >70dB normal test conditions
¢ 12.5kHz NMT method : >26dB normal test conditions

Spurious and image rej. : NMT method : >70dB in duplex. Image 90dB
Intermodulation rej. : NMT method : >67dB
Blocking ¢ NMT method : >90dBuVenf
Spurious emissions : Antenna : <2nW 100kHz to 1000MHz
: Cabinet : <20nW 1000kHz to 4000MHz

De-emphasis : Following 6dB per octave curve from
0.3 to 3kHz.

Harmonic distortion NMT method: <5%

Audio frequency
Intermodulation : NMT method: <-20dB

Hum and noise : NMT method: <-40dB RMS Psophometric
NMT method: <-20dB Peak

AM suppression : NMT method: >30dB
Receiver audio muting (data signals) : >50dB

<-10dB rel. to B-signal
<-10dB rel. to B-signal

Interference in the B-signal

Intermodulation in the @-signal

..

Expansion linearity : <¥1dB
Expander attack time : 3ms
Expander recovery time : 13.5ms
Receiver idle noise : <-55dB PA

5. TRANSMITTER

6W *2dB nominal
6W +2-3dB from -250C to +550C and between
10.8 and 15.6V

Power output

Power reduction for NMT : Power reduced to -8dB +3dB
Power reduced to -18dB +3dB

Carrier rise time 1-3ms

Carrier fall time : {1ms
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Spurious emissions :
{0.1MHz to 16Hz| 1GHz to 4GHz
1 1 ]
| | |
I TX operating l <0.25uW | <1uW |
] 1 - |
[ B ] |
Stand-by | <2uW l <20uW |

Adjacent channel power <-70dB below carrier power at +25kHz

Frequency deviation : Max. *4.7kHz (supervisory +300Hz)

Pre-emphasis Following 6dB per octave curve from

0.3 to 3kHz

..

Harmonic distortion

<5% at *3kHz deviation and 1kHz mod. frequency

Audio intermodulation : NMT method <-20dB

Hum and noise in "handset" operation
(residual mod.) : NMT method <-40dB RMS Psophometric
: NMT  method : <-20dB Peak

Transmitter audio muting >40dB

Interference in the B-signal

<-10dB rel. to B-signal

Intermodulation in the B@-signal

<-10dB rel. to B-signal

Compression linearity <¥1dB

Compressor attack time : 3 ¥2ms

Compressor recovery time 13.5 £6.5ms

CPHB60901/0



Description of the simplified block diagram

The radio contains a full duplex transmitter/receiver, a system board with a data modem and a
microprocessor,

The system board communicates with the base station via the modem which converts digital
information to an FFSK (Fast Frequency Shift Keying) signal and the reverse. It also
communicates with a uP in the handset and with circuits in the radio.

When a call has been established the base station transmits a 4kHz supervisory (pilot) signal
together with the speech. The tone is looped back by the mobile radio. At the Base Station
(BS) the received tone is evaluated. A poor signal/noise ratio gives automatic switching to a

more close BS or in the worst case disconnection of the call.

References
1. Teleteknik, 1982, No. 1
2. NMT DOC. 1-4

Control circuits Data transmission circuit Radio modules

I I — %
| | Tx - VCO pw?
I l control
CPU
handset I : I
| |
| Handset mic. ——4——# Modulator L;n(hesizer Duplex filter
| l (slave)
L)
| | !
|
| | 1
/\/
/\/ ' I : Superv. ch. %
| | |
| | |
| | 1
l ]
! Modem. I % Rx-VCO Mixer
CPU ] | *
radio I I |
| : I !
| Ch. code | I Rx IF-
i i : synthesizer amp.
]
| |
| Handset speaker ‘ﬁ— AF-amp.
| APM830709A2
|
|
|

Fig. 1 Simplified block diagram
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Survey of installation kits

The radio unit can be installed in two different types of mounting cassettes:
1. A simple mounting tray for permanent installation.

2. A mounting cassette with quick lock (Especially useful when the mobile telephone is used
frequently with the portable kit).

1. MOUNTING TRAY KIT:

POWER CABLE

MULT! CABLE

FUSE HOLDER ANTENNA CABLE

5
!

ANTENNAS

N
MOUNTING
TRAY

+ Muy mfhol v APM860921A2

Fig. 1 Mounting tray kit CPH860902/0



The kit furthermore includes:
- a Fuse

- Cable shoes

- Grommets

- Screws and washers

2. MOUNTING CASSETTE KIT:

POWER CABLE

MULT! CABLE

FUSE HOLDER ANTENNA CABLE

4

ANTENNA

MOUNTING
CASSETTE

N APM860920A2
+ mr,-wi pebholde e

Fig. 2 Mounting cassette kit CPH860902/0



The kit furthermore includes:

- a Fuse

Cable straps

Cable shoes

Grommets

Screws and washers

Antenna

The mobile telephone can be used with several different types of antennas.

UUT)

>...

APM861001A4

Fig. 3 Antenna survey

Type A delivers +4dB more than type B.

A special antenna mounted on a magnetic antennaholder, is available as an option.

APM861002A4

Fig. 4 Antenna with magnetic socket

Note: If the mobile telephone is to be mounted in yachts or ships, we recommend the use of
special antennas for ships.
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Cable connections

1. CABLE CONNECTIONS WHEN THE RADIO UNIT IS USED TOGETHER WITH THE MOUNTING TRAY:

RADIO UNIT

ANTENNA

ANTENNA
CABLE

HANDSET

MOUNTING TRAY

MULTI CABLE

APM860923A2

Fig. 5 Cable connections, mounting tray kit

Note: If the radio unit is installed near the handset, the handset can be connected directly
on the radio unit, without the use of the multicable between the radio unit and the

magnetic base.
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2. MOUNTING CASSETTE:

APM860904A2

Fig. 6 Removal of the rear cover

Access to the connectors of the mounting cassette is made as follows:
- Remove the two screws @

- Using two small screwdrivers, press out carefully the two clamps .

- Remove the cover.

CPH860902/0



Cable connections when the radio unit is used together with the mounting cassette:

HANDSET

ANTENNA

MULTI CABLE

RADIO UNIT

MOUNTING
CASSETTE

POWER
CABLE

& =
APM860922A2

Fig. 7a Cable connections, mounting cassette
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Ignition input APM860902A2

Fig. 7b Cable connections, rear view of the mounting cassette

Magnetic base

The magnetic base acts as a holder for the handset. It may also serve as a junction between
the handset and the radio unit.

To provide the most convenient installation the magnetic base can be positiofied in different

angles. See figure 9.

CPH860902/0
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APM860836A4

Fig. 8 Magnetic base

Note: If the magnetic base is not serving as a junction between the handset and the radio

unit the small cover @ should be mounted.

APMB860811A 4

Fig. 9 Mounting positions, magnetic base CPH860902/0
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When using the magnetic base as a junction the cabling inside the cable should be positioned

in one of the following ways:

APM860932A4

Fig. 10 Strain relief in magnetic base

Disassembling of the magnetic base:

- Insert two screwdrivers as shown on the figure and turn them around very carefully.

APM860901A3

- lift up the cover.

CPH860902/0
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1.

oding of telephone number and code lock

TELEPHONE NUMBER CODING

The phone number is coded into an EEPROM via the Service Interface Unit. The Service Interface

Unit is connected to the radio and the handset.

Turn the power on by pressing the "ON" button.

If there has been a RAM failure in the radio, an error message will appear on the display. To

ov

ercome this, just switch the set off and on again.

The phone number is built up by 7 digits of which the first is the country code.

1.
2.
3.
4.

2.

Enter e . The display will then respond with 5.

Enter e . The display will then respond with a flashing == .,

Enter ‘:’ . The display will then respond with "PUSH BUTTON".

Push the PROG button on the service unit. The display will then respond with "ENTER
NUMBER" . §G + Sidrk sc/ isy

Enter the 7 digits of the new telephone number. The display will then respond with
"ACCEPTED <entered number>".

" After a few seconds the display will respond with "ENTER PASSWORD".

Enter the 3 digits of the new password. The display will then respond with "ACCEPTED
<entered password>". After a few seconds the display will be cleared and the mobile
station is ready for use. ved JetUhot/ iy e/ o brvy & displuy vistr -

BASIC CHANNEL BAND

The basic channel band must be coded into the radio according to the following procedure:

Connect the service interface unit to the radio and the handset.

Press 9 y Q ’ 0 . The display will now respond with "PUSH BUTTON".

Press the button marked "PROG" on the service interface unit. The display will now respond
with "ENTER BC-LO".

Enter the low range of the basic channel band (4 digits). The word "ACCEPTED" will be
displayed, and after that the display will show "ENTER BC-HI".

Enter the high range of the basic channel band (4 digits). The word "ACCEPTED" will be
displayed. After a few seconds the display is cleared. The mobile telephone is ready when it

has been switched off and on again.

Note: Even though the keyed number is out of range, the word "ACCEPTED" will appear on the

display and the keyed number is stored.

CPH860902/0



TELEINSPEKTIONEN
Landmobil sektion

Indkodning af telefonnumre

9.6.1989. i NMT-900 radiotelefonanlzg
Z+X1-X6 Z2+X1-X6

Biltelefonnr. Indkodning Biltelefonnr. Indkodning
30 10 XX XX 5 10 XX XX 30 55 XX XX 5 55 XX XX
30 11 XX XX 5 11 XX XX 30 56 XX XX 5 56 XX XX
30 12 XX XX 5 12 XX XX 30 57 XX XX 5 57 XX XX
30 13 XX XX 5 13 XX XX 30 58 XX XX 5 58 XX XX
30 14 XX XX 5 14 XX XX 30 59 XX XX 5 59 XX XX
30 15 XX XX 5 15 XX XX 30 60 XX XX 5 60 XX XX
30 16 XX XX 5 16 XX XX 30 61 XX XX 5 61 XX XX
30 17 XX XX 5 17 XX XX 30 62 XX XX 5 62 XX XX
30 18 XX XX 5 18 XX XX 30 63 XX XX 5 63 XX XX
30 19 XX XX 5 19 XX XX 30 64 XX XX 5 64 XX XX
30 20 XX XX 5 20 XX XX 30 65 XX XX 5 65 XX XX
30 21 XX XX 5 21 XX XX 30 66 XX XX 5 66 XX XX
30 22 XX XX 5 22 XX XX 30 67 XX XX 5 67 XX XX
30 23 XX XX 5 23 XX XX 30 68 XX XX 5 68 XX XX
30 24 XX XX 5 24 XX XX 30 69 XX XX 5 69 XX XX
30 25 XX XX 5 25 XX XX 30 70 XX XX 5 70 XX XX
30 26 XX XX 5 26 XX XX 30 71 XX XX 5 71 XX XX
30 27 XX XX 5 27 XX XX ‘ 30 72 XX XX 5 72 XX XX
30 28 XX XX 5 28 XX XX 30 73 XX XX 5 73 XX XX
30 29 XX XX 5 29 XX XX 30 74 XX XX 5 74 XX XX
30 30 XX XX 5 30 XX XX 30 75 XX XX 5 75 XX XX
30 31 XX XX 5 31 XX XX 30 76 XX XX 5 76 XX XX
30 32 XX XX 5 32 XX XX 30 77 XX XX 5 77 XX XX
30 33 XX XX 5 33 XX XX 30 78 XX XX 5 78 XX XX
30 34 XX XX 5 34 XX XX 30 79 XX XX 5 79 XX XX
30 35 XX XX 5 35 XX XX 30 80 XX XX 5 80 XX XX
30 36 XX XX 5 36 XX XX 30 81 XX XX 5 81 XX XX
30 37 XX XX 5 37 XX XX 30 82 XX XX 5 82 XX XX
30 38 XX XX 5 38 XX XX 30 83 XX XX 5 83 XX XX
30 39 XX XX 5 39 XX XX 30 84 XX XX 5 84 XX XX
30 40 XX XX 5 40 XX XX 30 85 XX XX 5 85 XX XX
30 41 XX XX 5 41 XX XX 30 86 XX XX 5 86 XX XX
30 42 XX XX 5 42 XX XX 30 87 XX XX 5 87 XX XX
30 43 XX XX 5 43 XX XX 30 88 XX XX 5 88 XX XX
30 44 XX XX 5 44 XX XX 30 89 XX XX 5 89 XX XX
30 45 XX XX 5 45 XX XX 30 90 XX XX 5 90 XX XX
30 46 XX XX 5 46 XX XX 30 91 XX XX 5 91 XX XX
30 47 XX XX 5 47 XX XX 30 92 XX XX 5 92 XX XX
30 48 XX XX 5 48 XX XX 30 93 XX XX 5 93 XX XX
30 49 XX XX 5 49 XX XX 30 94 XX XX 5 94 XX XX
30 50 XX XX 5 50 XX XX 30 95 XX XX 5 95 XX XX
30 51 XX XX 5 51 XX XX 30 96 XX XX 5 96 XX XX
30 52 XX XX 5 52 XX XX 30 97 XX XX 5 97 XX XX
30 53 XX XX 5 53 XX XX 30 98 XX XX 5 98 XX XX
30 54 XX XX 5 54 XX XX 30 99 XX XX 5 99 XX XX
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3. CODE LOCK

The code lock no. is stored in the EEPROM. When delivered all Radios have been given the code
1,2,3,4. This can be changed according to customer requirements with the following procedure:
1. Enter @ . The display will respond with 5 .

2. Enter e . The display will respond with a flashing == ,

3. Enter ‘:’ . The display will respond with "ENTER CODE".

4. Enter the 4 digits for the new lock code. The display will then respond with "ACCEPTED
<entered code>".

APM860909A3

Fig. 11 Front of the programming box

CPH860902/0
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Wiring diagram

RADIO UNIT MOUNTING CASSETTE
Data to radio o1l
+12V switched 02
Ground o3
Handset speaker A /
Handsfree speaker o5 Y
Data to handset o6 §
On/off o7 \
Mic. ground o8
Microphone o9
D-CONNECTOR D-CONNECTOR
male female
D-CONNECTOR
female PRINTBOARD M301
Ground o1 < -
BATTERY
Music muting 02 t»—q — +
Push to talk o3
Portable sense o4 | b Push to talk
RX/AF input o5 o—-d ] : b Music muting
Speaker ground <_>6 o—q I l : i ) Speaker ground
Speaker live o7 | I Speaker live
+12V supply o8 l | - External alarm
External alarm °9 °—d | | | Ignition input
Ignition input 010 °—q ; |
| *s1
Hook switch ol —
xx ﬁ;ﬁ‘éf
RX/AF output 012 153 hing 7-POL DIN:
. 1) Line output Crun
TX mic. input 013 o L | outp ’
- | 2) Ground [ /
Line input o014 3) Line input Fori
l 4 ) Hook switch - /1
TX mic. output 015 I 5 ) External alarm g, ,;,
6) +12V supply Yo -
7 ) Mic. input
STANDARD CASSETTE: *Wire strap (removed when ignition key is connected)
**print strap (removed when scrambler is used)
OPTION :p”“Wire strap mounted when scrambler is used
APM851205A2

Fig.

12 Wiring diagram
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1. TURNING ON THE SET

The set is turned on and off by means of the push-button marked: @

PRESS ONCE TO TURN POWER ON
PRESS AGAIN TO TURN POWER OFF

— Green service indicator lamp — Yellow "Power on" indicator lamp

S D
10000600000
(6 X7 sRoNo = N1 RRION

+ =t -

LPowerON/OFF
Volume control

APM860802A3

When power has been turned on, the yellow "power on" lamp on the right side of the handset
display will be lit, and for 5 seconds the mobile phone number and the version number are
displayed.

After a short while the green service indicator lamp will be 1lit. This indicates that you are
within reach of a base station and your set is ready to receive calls.,

It is not possible to turn the power off, when a call is in progress.

2. SERVICE INDICATORS

Three indicator lamps are located on the left side of the display.

— 1. In—-service indicator: Green lamp
— 2. Roaming indicator: Red lamp
— 3. Call indicator: Yellow lamp

10000600 C0 0O
00O000OQO0O0O

——py—

APM860808A3
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A. In-Service Indicator

The green in-service indicator lamp is lit when the radio has been locked to a calling
channel. The radio may now receive calls from the base station and a call can be made from the

mobile phone. The green indicator lamp may turn off due to one of the following reasons:

1) The radio is calling and therefore switched to a conversation channel. The green light will
turn on again when the conversation is terminated and the set will return to the calling

channel.

2) The radio has been called and has therefore switched to a conversation channel. The

green lamp will turn off just before the attention signal is heard.

When the conversation is terminated, the radio will return to the calling channel

and the green lamp will be lit again.

3) The radio is out of range of a base station, meaning that no useful calling channel

is available.
4) When the radio is switched on, the green lamp will be delayed in activation because
the set will first scan the available channels to find the best calling channel.

When the radio has been locked to the calling channel, the green indicator lamp will light.

B. Roaming Failure Indicator

The red indicator lamp is lit when the mobile radio for some reason does not have proper
contact with the base station. In this situation you will not be able to receive a call
because your position is not known by the mobile telephone exchange. The lamp will turn on for

the following reasons:

The mobile station has tried to inform the base station about its presence in the

area. If the base station does not answer or answers incorrectly, the red roaming

indicator lamp will be turned on. The mobile phone cannot receive a call in this condition. It
is therefore necessary that the mobile phone starts a new roaming procedure. This is done by
pressing the o button.

When the roaming procedure has been finished, the speaker gives an malfunction alarm, and the

button is pressed again to terminate the call.

C. Call Indicator lamp

The yellow call indicator lamp will begin flashing after the radio has received a call. The
flashing will continue until the call has been answered or the set has been turned off.
The call is answered by lifting the handset.

CPH860903/0



Special conditions

In some cases both the red and green indicator lamps will be 1lit at the same time. The set is
then locked to an appropriate calling channel, but the mobile number has not been updated at

the base station.
Press o or 1ift the handset. When the malfunction signal is heard, press 0 or replace the

handset. This will initiate the necessary roaming-updating procedure that will inform the

fixed network about your new position.

3. TONE SIGNALS FOR SERVICE CONDITIONS

A. Incoming Calls

An incoming call is signalled by alternating tones in sequence. There are approx. five
secs. between each signal. If the call is not answered at the sixth ringing signal, it will be

disconnected by the exchange.

B. Error Indication Signal

This tone consists of two beeps three times and indicates that an operational error has

occurred in the system. Cancel the call and try again.

C. Function Tone

The function tone is a short beep which is heard when the push-buttons on the handset
controller are being pressed. The tone indicates that the function of the button has been
carried out. The function tone can also be disconnected by programming. (See section 9

"Programming of Ringing, Alarm and light").

NOTE: When making a call you will hear either the standard ringing or the busy signal with

which you are familiar, transmitted by the exchange.

CPH860903/0



4. KEYS AND DISPLAY

The following figure shows all the buttons and the display on the handset, the different

functions will be discussed in the following direction for use.

— Clearing of last entered digit

__Turning off built—in microphone
while pressing the button

— Off-hook entering
— Power on
Numerical display — Semi—handsfree

Loudspeaker

loe006Q

o
00000QPO0E

for handsfree

L J
Numerical push buttons \Loudspeaker volume
L ON/OFF
|__Microphone for — Register recall/country code
handsfree — Push-to-talk on semi-handsfree condition

— Service button
— Number handling

APMB60933A3
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5. MAKING A CALL

Turn the set on. The Power ON lamp on the right side of the display will be lit.

— Green indicator lamp
— Red indicator lamp

Numerical display — "Power on” lamp
[ |

1 0PO0OOCD 0O
6 X 7XsNoNo N X1 RRIC

— "Power ON/OFF” button

APMB860803A3

Before initiating the call, check the indicator lamps on the left side of the display.

A green light indicates that your set is in contact with a mobile radio base station and that

you can make or receive -calls.

NOTE:
The length of time required to establish contact with a base station will vary according to
the number of free channels in the traffic area and other factors. A short waiting time may

be necessary

A red light on the display indicates that the radio is not in proper contact with the base
station. (for further details, see section 2, "Service indicators", point B).

The country code must be changed when you move from one country to another.
The country code can be changed by means of the following procedure:
Press e « An arrow will now flash in the right part of the display. While the arrow is

flashing the country code can be changed when you press ‘E) . The arrow will disappear after
10 seconds or when you press e again.

A. Making a call with the handset on the magnetic base (on-hook dialling)

Enter the subscriber number (max 20 digits) by means of the numerical push-buttons.
The number entered is shown on the display enabling you to check whether you have entered

it correctly. If more than 16 digits are entered, press (E) to see the first part of the
number.
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When number entering is completed, lift the handset to initiate your call. (For semi
hands-free operation press 0 after entering). Upon lifting the handset, the green light
will switch off. When the number has been send to the exchange, it will disappear from the

display. It is, however, retained in the last called number memory, " ‘:), ‘:"H

When your conversation is over, the call is terminated when the handset is replaced on its

magnetic base.

If a number cannot be accepted by the exchange, you will receive a loud "error indica-

tion" tone. Replace the handset and try once more.
(For fault condition see section 2 "service indicator").

B. Making a call with the handset off the magnetic base (off-hook dialling)

After checking the indicator lamps, lift the handset.

The set will now react as if the handset was still on the magnetic base.

Then enter the subscriber number digit by digit by means of the keyboard.
The number entered will be shown on the display enabling you to check the entered number

before it is transmitted.

When the number entering is completed the call is initiated by 0 being pressed. When the
number has been send to the exchange, the number will disappear from the display. The number

is retained in the last called number memory if a repeated call is necessary.

The call can be terminated by pressing 0 or simply by replacing the handset on the
magnetic base.

If the number cannot be accepted by the exchange, you will receive a loud "error indication"
tone. Then press 0 to terminate the call. In this case it is necessary to repeat the call

sequence.

C. Repeated calls

If a call set-up has been unsuccessful, it is possible to initiate a new call to the same

subscriber in an easy way. To use this facility the following routines can be used:

Press O ’ Q » then check the number on the display. Lift the handset or press 0 to
initiate the repeated call. If successful, the conversation and termination can be done in the

normal way.

(For fault conditions see section 2 "service indicators).
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D. Clearing an incorrect number or digit

If a number has been entered incorrectly, cancel the complete number by pressing e y G

or the button ‘:’ twice. If the last entered digit is entered incorrectly, you can cancel this
by pressing G .

6. ANSWERING A CALL

Provided that your mobile telephone is turned ON (press ‘:) ), a call to your mobile telephone
set is indicated by two signals:

1. A loud alternating tone from the radio.
2. A flashing, yellow light on the left side of the display.

The green indicator lamp on the display will switch off when your set has been called.

— Yellow indicator lamp

1000060000
(6 X 7N oNoR: NN TRRIO)

—"Power ON/OFF" button

APMB860804A3

To answer the call, simply lift the handset from its magnetic base, and both the alternation
tone and the yellow light will turn off.
When your conversation is over, terminate the connection by replacing the handset on its

magnetic base.
If a call is not answered within a limited number of ringing signals, it will be disconnected

and the ringing signal will cease. The yellow light, however, will continue to flash,

indicating that there has been a call to your set while you were away from the telephone.
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When the set is no longer in use and you wish to discontinue operation completely, press
@ . The set is now switched off.

The set can not be switched off in conversation mode.

7. SEMI-HANDSFREE OPERATION

Your mobile telephone is equipped for operation in a semi-handsfree mode, allowing you to set
up calls before lifting the handset. This enables you to put off lifting the handset to speak
or using the push-to-talk switch to carry out the conversation (press or the optional PTT-

switch when you want to speak), until your call has been answered.

NOTE: The optional PTT-switch can only be used together with an optional microphone.

— Semi—-handsfree symbol

10000600
0060000Q

000
©00

e

o
R

— Semi-handsfree control button

APM860805A3

8. ABBREVIATED ENTERING

The mobile telephone is equipped with an electronic memory which simplifies the entering of

frequently called numbers as well as the re-entering of engaged numbers.

A. Abbreviated entering and encoding of frequently called numbers (short numbers)

Up to 99 frequently called numbers may be stored in the telephone memory for abbreviated
entering, using a 2-digit code number. The abbreviated entering facility is particularly
useful for storing long, international numbers, where entering accuracy is especially
important.

Each telephone number that you wish to store may contain a maximum of 20 digits. The full

number is retrieved from the memory by a 2-digit abbreviated code, running from 01 to 99.

The short number "99" is reserved for emergency call "000" or "90000" depending on which

country code the mobile radio is coded for.,
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The short number "00" is reserved for entering a new phone number during conversation.
The procedure for this feature is included in article G of this section (subscriber

procedure).

Numerical display

[ |

| 00O006QEC0 0O =

L ]

00000QQO00O

L J

Numerical push buttons '~ Number handling buttons
APM860806A3

B. Storing a number in the memory
EXAMPLE I
Enter the subscriber number 01324678 and press e ’ 0 .
The display now shows: @8; SOk LO)
Enter the short number e.g. 31 e .
The display now shows: @8] CEOrEA 103 ‘ O)
If the location was occupied
the display shows: @8[ nrrpe s l @

Press G for entering the new number in another location or press e and the subscriber
number 01324678 will replace the previously stored number. The whole number or part of it can

be stored, e.g. country and area code, whereas you enter the rest of the number.
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EXAMPLE II (Another way of storing a number).

Enter the Short number by pressing e 31 0 .

The display will now show: Qég‘ f{} H L?i)

Enter the subscriber number 01324678 by using the keyboard.

The display now shows: @\ ,’7’_:/ ,’,’—,’,’__,’ ,’_—_,’,_—_"—,’,’_:, _,',’_:,’ L@

Press the button marked ‘:’ to enter the number into the memory.

The display now shows: @8‘H3/HE/35HE7ED 1(9

Press the button marked ‘:’ to close the memory and clear the display. The subscriber number
has now been stored in your telephone memory and is accessible by entering short number 31
followed by €) .

If a subscriber number contains more than 12 digits, the code indication shown (H31H in the
example above) will disappear from the display, digit by digit, to accommodate the full sub-

scriber number up to 20 digits. Press (E) to see the remaining part of the number.

C. Recalling a stored number by entering an abbreviated number

Once again the subscriber number 01324678 and associated code number 31 are taken as examples.

EXAMPLE

Enter 31 by the keyboard.

The display will show: Q§8l N LE£>

Press the button marked Q .

The display now shows: @8‘ 4249515 ‘ o)

The associated subscriber number has now appeared on the display, allowing you to check the
nunber for accuracy before lifting the handset to transmit.

In addition to storing complete subscriber numbers, the abbreviated entering facility may
also be used to store other pieces of information such as frequently used country or area
codes, or the exchange number of a firm to which various extensions are added. For such
numbers the remaining part of the subscriber number is entered from the numerical keyboard
after the information stored is recalled from the memory.

When the full number is shown on the display, it is ready for transmission.
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D. Cancelling a number in the memory

EXAMPLE I

The subscriber number can be cancelled by e , o being pressed.

13

The display now shows: @8\ TLERD

Press 31 Q .

The display now shows: @8‘ J TLEArEA

or in another way:
EXAMPLE II (Another way of cancelling a number).

To cancel subscriber number 01324678 enter Q 31 9 .

)l
]

The display now shows: @8‘ 0

Press the button marked 9 .
The display is erased and the subscriber number is removed from the memory.
A stored number may also be removed from the memory by entering a new number in its

location.

E. Checking the contents of the memory

You may wish to check the memory for many reasons:

To determine whether a particular subscriber number is correct.

To check whether a certain short number is free, etc.
EXAMPLE

Check the memory contents for abbreviated number 31:

Enter 31 @ , €© .

The display now shows: @8’ 04249505 I ‘ o>

1 I

]

The arrow is flashing on the display.
You can now step forward through the memory by pressing 9 to check the next abbreviated
number or backward by pressing e .
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If you press Q or e and keep the button pressed

the display shows: @{ 1_7' /':'://'_ n.n. L@

n.n. is the short number you have stepped to. After release of the button the stored number is

displayed. If there is no number stored in a place

the display will show: @8i ,L_,’—,_’_—-,'_: L@

F. Recalling the last called number

The telephone is equipped with a second electronic memory which simplifies re-entering of the
last called number. When a call is terminated, the number entered is automatically stored in
this memory. If the call must be repeated due to an engaged condition or for other reasons, it

does not need to be re-entered, but is simply recalled from the memory by entering (@ , €) -
EXAMPLE

To recall the last called number 01324678 enter 0O on the numerical keyboard.

The display will now show: Qégl [] l,é)

Press the button marked Q .
The stored number will be recalled

and shown on the display: @8! 01334578 I O)

The call may now proceed in the normal way, the handset being lifted (or the semi-handsfree

button being pressed).

100006000 OD
00000O0QCO00O

L J
Numerical push buttons

APMB860809A3

G. Subscriber procedure

It is possible to enter new digits during conversation by using the keyboard.
When you want to use this feature, you just enter the digits into the handset by using the

keyboard while in conversation mode.
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When you terminate the call, the number entered is transferred into the short number memory

position 00.

To make the new call you just recall the number by pressing Q ’ @ ’ e . Then the number

is shown on the display and the call can be initiated if you 1lift the handset or press 0 .

It is also possible to store the number anywhere in the memory by @ ’ 0 ’ Q y e ’ a ,
nn ‘:’ being pressed (the display should be clean before you press any key). (nn is the
abbreviated number, under which the phone number is stored).

NOTE: The contents of @ ’ e (Last number called) and O , @ ’ Q (scratch pad) will be
erased when the radio is switched off.

9. PROGRAMMING OF RINGING, ALARM AND LIGHT

The following functions can be programmed in the mobile telephone by using the handset:

a) Ringing signal
Here are 3 possibilities:
- Low ringing (RINGING LO).
- A low ringing twice and thereafter a loud ringing (RINGING HI DELAY).
- Loud ringing (RINGING HI).

The selected function is remembered after the mobile telephone has been switched ON/OFF,

b) External alarm
Here are 3 possibilities:
- No external alarm (HORN OFF).
- External alarm after internal alarm twice (HORN ON DELAY).
- External alarm on (HORN ON).

When the mobile telephone has been switched ON/OFF, it returns automatically to HORN ON DELAY,

¢) Keyboard beeper
Here are 2 possibilities:
- BEEP ON.
- BEEP OFF.

The selected function is remembered after the mobile telephone has been switched ON/OFF.

d) Light in display - mobile installations
Here are 2 possibilities:
- Instant light (LIGHT ON).

- Light in display for 30 seconds when a button is pressed or a call is received.
(LIGHT AUT.).
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The selected function is remembered after the mobile telephone has been switched ON/OFF.

e) Light in display - portable installations
Here are 2 possibilities:
- No light (LIGHT OFF).
- Light in display for 30 seconds when a button is pressed or a call is received.
(LIGHT AUT).

The selected function is remembered after the mobile telephone has been switched ON/OFF.

f) Reduced power level in portable installations
Here are 2 possibilities:
- The radio has the possibility of using all three power out levels (HI EFFECT).
- The radio only has the possibility of using the medium and low power out levels
(LO EFFECT).

When the mobile telephone has been switched ON/OFF it automatically returns the HI EFFECT
function.

-

N4 A C

Programming:
The status of ringing is shown when ° ’ e are being pressed.
The status can be changed by e being pressed.

Next functions (Ext. alarm, etc.) can be shown by ‘:’ being pressed.

10. COUNT THE TIME YOU CALL

The mobile telephone has two counters to count the call time. These will be shown when

e and 6 are pressed.

The display will now show two counters, one with five digits to ccunt the time for the actual

call and one with six digits to accumulate the total call-time.

If you call up the counter during a phone call the first counter will continuously be updated.

The second counter will be updated when you make the next call.

The displayed time can be switched off by ‘E’ being pressed.

The counter can be switched to zerc by you pressing e and @ followed by your lock code. If

your lock code is correct, the counter will be cleared.

Note: If the telephone is registrated as a "Pay-phone" by the PTT, the display will show two
counters, one with six digits to registrate the price for the actual call or the last

call and one with seven digits to accumulate the total price for the registrated calls.

11. ELECTRONIC LOCK

An electronic lock is available to prohibit unauthorized access to the mobile telephone. The
lock operates on the basis of a 4-digit code (your personal key number) which is programmed
into the set by help of the service interface unit.

The mobile telephone can be locked at two levels.
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A. Locking level 1

This level allows calls only for the Nordic countries with the following exceptions:
Denmark: It is not possible to call any number which begins with: 0014 - 0017 or

04 3111 11

04 32 11 1

04 33 11 1

04 36 11 1

04 37 11 1
Sweden : It is not possible to call any number which begins with 000.

Norway : It is not possible to call any number which begins with 0115.

Finland: It is not possible to call any number which begins with 92022 or 92027.

B. Locking level 2

This level allows only emergency calls and the selected amount of short numbers which are
programmed into the radio.

Emergency numbers which are allowed:

Denmark and

Finland : 000

Sweden : 90000 and 90XYZ

Norway ¢ Numbers which begins with 000,001,002 or 003.

Selection of short numbers:

Press e ’ a .

The display will now show: @81 OREN A4H05  x ‘ O)

The press of ‘z’ increases the number of short dial numbers which it is possible to use at
locking level 2.

The press to ‘:’ decreases the number of short dial numbers.

The function e ’ 0 cannot be activated if the mobile telephone is locked at level 2.

LOCK FUNCTION

The lock function at level 1 is activated when you press 0 , e , @ ’ @ ’ @ .
An L is displayed when the first two ‘E"s are pressed indicating that lock is in progress.

When the last (@) is pressed the display is cleared, but a FLASHING key indicates that the
telephone is locked at level 1.

The lock function at level 2 is activated when you press 9 y e ’ @ ’ @ ’ @ .
A key on the display indicates that the telephone is locked at level 2.
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To unlock

With =0 on the display, press e and @ .

On the display is shown: Q?g‘ [77rﬁ: l q)

Now you enter the secret 4-digit keyword and, if correct, the =0 disappears on the fourth

entry. Each digit entered is shown on the display as O .

If the keyword is wrong, the display is cleared on the fourth entry, but the mobile remains

locked. the sign =0 is still shown on the display.

Light in handset

The handset has built-in light, and it is possible for the user to decide whether this light
is to be permanently on, or whether it is to be switched off automatically 30 seconds after
the last key has been pressed.

The function is changed when you press e ’ 0 . When e ’ o are pressed either "LIGHT
ON" or "LIGHT AUT" appears on the display for approx. 2 seconds. If the light switches off
automatically a call for the mobile station will cause the light to turn on for 30 seconds

as if a key had been pressed.

Field strength display

There is often a large difference in signal strength within a small area. It is therefore
desirable for the user to get an indication of the quality of the reception conditions. If the
reception conditions are poor, the antenna position may be shifted slightly to see whether
they improve.

It is possible to show signal strength on the display by keying in e ’ Q . Then "signal-n"
appears on the display, where n = (0, 1, 2, 3), which indicate:

0 = very poor signal (signal <-2dBuV)

1 = poor signal (-2dBuV < signal < 10dBuV)
2 = good signal (10dBuV < signal < 20dBuV)
3

= very good signal (20dBuV < signal)
The display is updated approx. every 1/2 second, and the hyphen of "signal-n" will flash when

the display is updated.

The function only works when the radio is locked on a channel.
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12. MFT SIGNALLING

It is possible to transmit simple data information from the mobile phone by the use of the

handset. This feature is called MFT (Multi Frequency Transmission) signalling.

— Yellow call/MFT indicator lamp

1000060000 00Q =
00O000OQO00O

Subscriber procedure

The subscriber procedure can be done in one of the following ways:
Example 1:
The mobile phone must be in conversation mode.

Press @ , @ to initiate the MFT situation. The yellow indicator will be constantly

switched on when the MFT function in the MTX is activated.

Enter the digits in question by the keyboard. The digits are transmitted in digital form
from the mobile to the MTX and converted to MFT signals (dual tones) in the MFT converter
situated in the MTX.

A flash in the call indicator confirms the transmission of each digit entered.

When the data transmission required is finalized, press Q ’ @ again, Then the mobile
phone will return to conversation mode.

Terminate the call in the normal way.

Example 2:

The mobile phone must be in conversation mode.

Press the number of digits you will transmit then press e , @ .

The yellow indicator switches on and then flashes to indicate the transmission of each digit.
After the data transmission the mobile phone automatically returns to stand-by mode, ready for
a new call.
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13. TIME OUT
In three cases the mobile telephone may switch itself off:

a) If conversation has taken place on a channel with very poor signal strength (less than
-2dBuV) for more than 30 seconds, the call is automatically cleared and the radio switches

itself off, This function is controlled both by software as well as by hardware.
b) If the mobile station receives more than 30 seconds FFSK (in conversation mode) the call is
automatically cleared and the radio is switched off., This function is controlled by the

software.

c) If the transmitter is on unadvisedly the mobile telephone will switch off immediately. This

is to ensure that the telephone will not block the network because of a fault.

Furthermore it is possible to connect the mobile telephone to the ignition switch of the car.
The mabile telephone will then switch itself off if the ignition has been turned off for more
than the number of hours which has been programmed into the software of the radio.
Programming the time out duration:

Press ° ’ @ .

The display will now show: Géo I I - ‘ 5)

Pressing 0 increases the number of hours.

Pressing e decreases the number of hours.

The &uration can be variated from 0 to 24 hours. If O hours has been selected, the function is
disabled.
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14. LIST OF SERVICE KEY FUNCTIONS

All the functions mentioned below have already been discussed earlier in this chapter in
detail. This serves as a listing of the functions.

All these functions are activated by ‘:’ (service key) being pressed first, and then some
other key. When the service key is pressed, an arrow begins to flash on the display to
indicate that the function of the keyboard has been changed. If no other key is pressed within
10 seconds, the arrow will stop flashing, and the keyboard changes back to normal state.
Changing back to normal state may also be activated by e or Q being pressed. All of these
functions cease after 10 seconds with no keys pressed.

The following functions may be activated by means of the service key:

Field strength display

= Short dial number function

= Status line (acoustic signals and light)

= Time counter

= Locking function

Programming of number of short dial numbers in lock level 2
= Zeroing time counters

= Programming of ignition timer

= Erase line

= Light

= Scrolling through short dial numbers downwards

00000000000000
COQ0PBOOOOOOBOOOO

= Scrolling through short dial numbers upwards
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15. PORTABLE KIT

A small switch marked "L" and "H" is mounted on the handle of the portable kit.

APM860947A4

This switch enables/disables the ignition time out function (see section 13 of this chapter).
Position "H" : Enables the time out function (similar with the ignition OFF mode of a car).

Position "L" : Disables the time out function (similar with the ignition ON mode of a car).
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Disassembling of the transceiver

1. Removing of the cover

APMB860919A2

Fig. 1 Transceiver

- Remove the screws (:) . Two screws for top cover and two for bottom cover.
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2. Replacement of the transceiver part U2, U3 and U4

The units are provided with connector sockets for direct plug-in connection to the system
board U1.
Before removing U3 and U4 remove the coaxial cables.

U2, U3 and U4 can now be lifted out carefully. See fig. 2. @ and @ .

3. Removing the system board U1. See fig. 3

- Remove the four screws <:> from the connectors.
- Disconnect the coaxial cable from the Duplex filter (:) .
- Remove the two lock rings (::) .

The system board can now be lifted out.

4. Removing the PA-stage U5. See fig. 4

- Remove the two screws .

- Remove the two screws .

- Remove the coaxial cable from the Duplex filter.
- Remove the clip-on power transistor.

Now the PA-stage can be pulled out.

5. Removing the Duplex filter U6. See fig. 4

~ Remove the four screws @ .
- Remove the coaxial cable to the antenna-connector.
~ Disconnect the coaxial cable on U1. See fig. 3. (:) .
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Description of the transceiver

In the following chapters the transceiver block diagram will be explained.
Please remember the following notes:
- The battery voltage is shown as +13.2V,
This is the voltage used during checking and adjusting.
- The units have been given unit numbers U1, U2 etc.
- Most interconnections are made via the motherboard U1. These interconnections are shown in the

wiring diagrams.

The following remarks are intended as a guide to the use of the diagram. The arrows in the block
diagram indicate the signal paths through the circuits. The block diagram is divided into six

sections.

The radio unit contains many functions of an ordinary mobile radio for a closed net.

Examples: Channel selection, squelch and volume control. The difference is that this radio is fully
remote controlled. All these functions are controlled by a built-in microprocessor mounted on the
system board and fed with information from the handset, the radio and the MTX (telephone exchange
for mobile telephones). The information is treated according to a program stored in an EPROM. The
result is commands to the handset, the radio and MTX. For communication with the MTX, the radio
speech path is used. As this is of limited bandwidth it cannot be used directly for data
transmission. Therefore the data stream is converted to audio type signals in a MODEM
(modulator/demodulator).

The transceiver consists of four radio modules, a duplex filter and a system motherboard. All

modules are mainly mounted with SMD-components (Surface Mounted Devices).

CAUTION: When a module has to be repaired, the requirements for SMD-handling must be observed.

DESCRIPTION OF THE BLOCK DIAGRAM

The block diagram is divided into six sections and contains: U1 the system board.
U2 the IF/AF amplifier.
U3 the RX and Synthesizer.
U4 the TX and AF amplifier.
U5 the PA-stage.
U6 the Duplex filter.
U7 the Supply filter.

The systemboard unit 1 contains the CPU which controls almost every part of the mobile telephone.
The CPU works according to the software program stored in the EPROM. It also receives and sends
information to the MTX via the FFSK modem. Via different 1/0 ports it controls the RX-synthesizer
(gives data information about the channel number).

The CPU also controls the different driver stages for external relays (alarm etc.) and control the
output power of the PA-stage.
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The code-in EPROM contains information about the mobile telephone's subscriber number, codelock

etc. The RAM contains information such as short dial numbers.

Finally the systemboard contains a hardware time-out circuit which turns off the radio if the CPU
fails to do it, and amplifiers for earpiece and loudspeaker.

The antenna signal received is fed through the duplex filter to the RX-synthesizer unit 3. Here it
is converted to the first IF-signal at 85.175MHz. The synthesizer is controlling the RX-VCO which
works in the area 849.8375MHz to 874.8125MHz. As a reference the RX-synthesizer IC is provided with
a 8.825MHz reference oscillator.

The IF signal is then fed to unit 2 IF/AF amplifier. Here it is converted to the second IF at 455kHz
before it is detected and fed to the AF-amplifier. The AF signal is then amplified on unit 1 before
it is fed to the loudspeaker or earpiece in the handset. The supervisory signal is fed from the
detector and via a bandpass filter to the TX-unit so that it is transmitted back to the base station
and MTX.

The microphone signal from the handset is looped through BU2 where a scrambler or telephone
answering device can be inserted on the line. The AF signal is then fed to the TX/AF amplifier where
it modulates the reference oscillator for the TX-synthesizer.

The TX-synthesizer controls the TX-VCO works at a frequency from 890.0125MHz to 914.9875MHz. The
output of the VCOD is fed to the PA-stage unit 5, and to a mixer where it is mixed with a reference
signal from the RX-synthesizer. This locks the TX-synthesizer to the RX-synthesizer so that the
duplex separation will always be 45MHz.

The PA-stage unit 5 amplifies the TX-signal before it is fed to the duplex filter. The PA-stage
works with 3 different output levels controlled by the CPU on unit 1.
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Description of unit 1, System board

The systemboard contains several functions besides acting as a motherboard and interconnection board
for some of the other units of the transceiver.
Here the systemboard is divided into four sections: ON/OFF circuits.

Power supply.

Computer section.

Other circuits.

ON/OFF circuits
The ON/OFF circuit is mounted with a bistable relay, which means that the circuit only leads current

through the coil when turning the radio ON or OFF.

The capacitor C2 is either charged via Q5 (turn-ON) or discharged via Q3 (turn-OFF). To switch ON
the radio some conditions must be fulfilled. The supply voltage must be above 10V (monitored by
IC7/1) and below 17V (monitored by IC6/2) as all inputs on IC5/1 must be low to switch ON the

radio. R19/C13 ensure that the switch ON function cannot be activated if the radio is already ON.
Turn OFF can be activated by the hardware time-out circuit or if any of the inputs of IC5/2 is

high. This will happen if the supply voltage is above 17V (monitored by IC6/2) or below 7V
(monitored by IC6/1) and if both inputs on IC3/2 are high, or if the reset input on IC4/2 is low for
more than 1us.

When pressing the ON/OFF button on the handset, the timer-in IC4/1 is started, leading to the start
of the second timer IC4/2. If the first timer runs out before the second, IC3/2 will activate the
turn-OFF of the radio. As the CPU is informed (by data from the handset) about an ON/OFF contact
being pushed, it can decide whether to let the turn-OFF procedure run out or reset the second timer
via Q1, thus preventing the turn-OFF.

The CPU can also force the radio OFF via Q1, R17 and C11.

The hardware time-out circuit is incorporated to secure turn-OFF of the radio if the CPU fails. Both
the CPU and the hardware time-out circuit monitors the transmitter activity and the received carrier
indicator. If the transmitter is on while no carrier is present, the CPU will turn off the radio
after 30 seconds while the hardware circuit will turn off the radio 2 seconds later (after 32
seconds) if the CPU fails.

Power supply

The seven voltages on U1 are the following:

+14V is the external supply to the ON/OFF circuit.

+13V is like the +14V, but limited by a zener diode not to exceed 15V.

+12V is like the +14V, but after the relay.

+9V is derived from +12V and requlated by a low-drop regulator.

CPH860904/0
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+5V is derived from +12V and regulated by a low-drop regulator. A large number of capacitors and
resistors are added on strategic places to prevent noise on the supply line from the digital
circuits from intefering with the radio circuits.

+3V is the back-up voltage for the RAM.

+2.5V is used to ensure the right DC-voltage on the C-MOS switches in the audio path,

Computer section

The microcomputer, an 83C31, is running at 11.0592MHz. The restored address lines are led from the
address latch to the program memory, the RAM, the I/0 ports, and the address decoder for the RAM and
the ports.

The serial link to the handset is a 12V open collector link, with the pull-up resistors located in
the receivers and the open collectors placed in the transmitters. The circuit on U1 may prevent
transmission from the handsets to the radio unit during power-up. When the processor is ready, an
output port will enable this datalink, thus preventing critical timing in the turn-on phase of the
radio set.

The TX power control is established by a DC-loop to control the PA-stage US to reduce the

transmitting power to medium or low power.

Other circuits

The EEPROM contains information such as the mobile telephone's subscriber number, lock code etc.
IC205 is an integrated modem. The modem receives a clock frequency of 5.529MHz derived from the
CPU-clock. The outputs are two interrupt pulses, one during reception (always active) and another
during transmission (controlled by the CPU). The interrupts from the modem have a frequency of

1.2kHz and are important for the correct operation of the software.

Audio_control

The audio signal received from module U2 pin 1 is looped through the connector BU2.12, enabling the
insertion of various external equipment (descrambler, telephone answering unit, data communication
equipment, a.o.). The audio signal returned on BU2.5 is then fed to the volume attenuator. The
attenuator is made like an ordinary potentiometer, using a C-MOS switch to change between the
various outputs of a chain divider.

On the output of the volume attenuator, the two alarm oscillators are added to the signal.

The malfunction oscillator has a frequency of 1400Hz, while the ringing oscillator is between 700
and 1300Hz.

The sum of the audio signal received and the two oscillators is led to two amplifiers, one for the
handset earpiece, the other for the semi-handsfree speaker.

The microphone and line audio paths are conducted directly to U4 pin 32 and 34.

CPHB860904/0
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TX/PA-control
In order to control the transmitting power, a DC-loop is established, where the transmitting power

can be controlled.

The detector voltage from the PA-module unit 5 is applied to a comparator and a servo-loop. The
comparator in IC13/2 will tell the CPU whether the transmitter is active or not, while the servo-
loop will control the transmitted power. IC13/1 compares the voltage from the detector in unit 5

with the control voltage applied on its inverted input.

The control voltage is a product of the voltage divider including R110 to R112, and the three loads
controlled by Q100, Q101 and Q102/103. The divider will adjust its voltage as a function of the
temperature on R110. This will sele<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>