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1.

GENERAL INFORMATION

Introduction

Control Telephones AP490 Antenna
Central Unit

—_— Duplex Tx/Rx
@— Type RBX100 2T2U

Multi-Wire

Max. 2 — T 1 Cable . o
Telephones Max. 250m Mobi1l
Station
Z
—
QL5 Max. Skm Portable
Station

Fig. 1-1 RBX100-2T2U System set-up

The system can be regarded as a telephone exchange with 3 subscriber connections.

Two of these are devoted to telephone sets and the third to a duplex radio station
type AP490. For connection via the radio station, a number of mobile and/or hand-held
radios can be used. In the manual only mobile radios are mentioned, as there is no
principal difference, i.e. the text about mobile radios also applies to hand-held
radios. The mobile radios can communicate with each other or with the telephone sets.
Calling-up can be done from either end. In addition, the telephones can communicate
with each other in which case the radio station is not used. Two mobile radios can
communicate with each other by means of the talk-through (T/T) facility. Enabling the
T/T means that the AP490 receiver output is fed to the transmitter modulation input.
T/T is always in function when one mobile radio communicates with another mobile
radio. In this mode only simplex operation is possible. Communication is restricted
to the area covered by the AP490. It is possible to set-up the central unit for enab-
ling the T/T from either mobile stations, from the telephones or from both.



2. Technical data

A. Radio interface
Modulation output

AF input

KEY output

Squelch input

B. Telephone interface

Telephone set type

Line impedance

Line Tevel

Line voltage
Short-circuit current

Line Toop resistance:

Duplex mode
Simplex mode

Line attenuation
Ringing signal
Dialling tone

Engaged tone

Parallelly connected telephones

C. General data

Tone systems

Mains frequency

: 6009/ -10dBm (245mV) for 70% modulation.
: 600Q/-10dBm (245mV) for 70% modulation.

: Floating relay output. Max. 50V DC/0.5A.
: Floating optical coupler input. 5-50V DC.

: Standard type with 10Hz or 16Hz dialling

pulses.

: Nominal 6000ohms.
: -10dBm (70% modulation).
: 45-55vV DC

: Limited to 50mA.

Max. 1kohm Max. 2.7kohms
Max. 6000hms Max. |.5kohms
: Max. 10dB.
: 50V/50Hz.
: 400Hz.
250ms 250ms 250ms

etc.

: Max. 3

: CCIR tone system.

ZVEI tones on special request.

: 50Hz.



Mains voltage ‘ : 220V AC.

Consumption : 12W in idle condition, 18W when telephone 1
telephone 2 conversation.

Width X depth X height : 260 X 260 X 150mm.

CCIR

digit no.: Frequency

1124Hz
1197Hz
1275Hz
1358Hz
1446Hz > Valid with CPU 290-186
1540Hz

1640Hz
1747Hz
1860Hz
1981Hz
2110Hz

T O WO 00 N O O BAW N -

Tone duration 100ms

ZVEI

digit no.: Frequency

1060Hz
1160Hz
1270Hz
1400Hz
1530Hz >— Valid with CPU 290-193
1670Hz
1830Hz
2000Hz
2200Hz
2400Hz
2600Hz

T O W 00 N O O B W N —

Tone duration 70ms ./



Description of the block diagram

The Central unit contains the following units:
1) Power Supply (PS).

2) Central Processing Unit (CPU).

3) Telephone Module (TM).

4) Base Station Interface (BSI).

The CPU contains the "telephone exchange", tone encoder and decoder, all controlled
by a microprocessor with accompanying logic circuitry and memories. The microproces-
sor is controlled by a PROM program. This program contains sub-routines performing
the function of timers, sequencing and a 400Hz oscillator used for e.g. the dialling
tone. The TM is the interface between the telephone and the CPU. It contains two
identical interface circuits, one for each telephone. Each interface contains ampli-
fiers for both talk directions, circuits for detecting dialling etc., and a relay for
putting a 50Hz ringing signal on the line when the telephone has been called. '
The BSI is the interface between the AP490 and the CPU. It contains amplifiers for both
talk directions and circuits for connecting the AF side of the radio during T/T. The
Key signal to the AP490 and control signals for internal use are obtained from logic
circuits. These function according to the demands of the system as well as to the
features selected. The AP490 receiver is always on. Otherwise the CPU cannot detect
calls from the mobile radios. The transmitter turns "ON" (carrier) when the following

conditions appear:

When the squelch level of the AP490 is exceeded (if jumper J3 is connected). If jumper
J2 is connected, the AP490 continuously transmits carrier while the AF modulation is
blocked until the squelch Tevel is exceeded. This mode is not allowed in some countries.

When no T/T

The AP490 turns "on" (carrier) when the key 1ine from the CPU is Tow.

Note: Jumper J1 causes continuous T/T. This feature allows the CPU to be repaired
without affecting the T/T capability.
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Block diagram
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OPERATING INSTRUCTIONS

4. Survey of controls and sockets

/ /\
(7T )
Reset
I )]
O% /
PS BSI ™ CPU
g I Il 1l 1 1A
= T Ly T T )
APM830301

Fig. 4-1 Front of the equipment

The equipment contains the following controls and sockets:

Unit
ps ¥ Mains connector/fuse holder.
The fuse holder contains two fuses. One of these is spare.
BSI Connector for the base station.
™ Connector for the telephones.
CPU "Reset" - button.
When activated the microprocessor is reset. The button shall
normally not be pressed.
X

Alternatively a 24V DC/DC converter can be used.
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5. Directions for use

A. Installation

Operator telephone Local control equipment Radio equipment
desk sets Type RBX spec. 2T2U(290-130) Type AP 490
A oY r A— — N\ r - Al
Coaxial cable Wall suspension
to antenna No. 291-100

= < @ 220 VAC

Cable no.
290-190
length 1.8m

291-022 (Cabinet)

Optional service handset
No. 294 - 803
Note 2

No. 290 -001 or 290 -002 i /
! D
= ‘

Max. 2 sets 290-
290-171 290-165 | 290-152 | 290-186 | 001

( 1 | ] b
\ — AP 490

(o]

Multicable (max. 200 m.) ,_tl
No. 294 -520 —
A I 220VAC
Cable No.294-518 Note 1
or standard 2-wire line
t
e PR o558 S o555 i
No. 290-001 or 290 -002 150 o Odemm?_ _ __________ ______ted __ __ o s red . ‘o red N
o ”_o;“_"l"'z___fid‘_’_lfii" _________ blue U o 22 9o—— blue 90 Slue o4 )Sett

. 1o 6 2mm? yellow o 1 8 yeliow [ 8o yetlow —0 5

Note 1: Loop resistance for type 290-002 max. lkohm corresponding to approx. 5km. 2 0.2mm? AF autput green o 2 20 - vo .

. . | 0.2mm? blue -

Loop resistance for type 290-001 max. 2kohms corresponding to approx. 10km. 726/ Py o - Z ?o » :o » 3

—_—0 o0 o —0

’ 0.2mm? black blue blue
. . 10 0 5 t0——————————o0 b 6 o —o 4 ) Set?2
Note 2: 24V DC power supply type 290-179 1is also available. 3o 0:2mm? Squelch brown o 1 7o yellow . (52 vo yellow . }
O.2mm§ grey ‘o Q w ‘o °
Connection: - 0.2mm red
+— @ [ : APM830214
-—
7 L,

Front view (cable connector
soldering side).

Fig. 5-1 Connections
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Fitting instructions for wall mounting kit (291-101).

¥

Clearance min. 30cm

Fig. 5-2 Wall-mounting

The unit is delivered as standard for placing on a table or shelf.

The unit may also be wall-mounted by means of a special wall-mounting kit.
A11 installation cables should be long enough to allow service of the individual

modules when placed on extender boards.

)
2)

3)
4)

5)

6)
7)

Place the unit with the front upwards.

Remove the top and buttom covers by removing the side screws, as these covers
are to be reversed.

Remount the cover without ventilation holes on the unit as shown in fig. 5-2.

Remove the plastic feet on the ventilated cover by pressing out the centre-
pins.

Hold this cover against the wall where the unit is supposed to be mounted.
There are four sets of three screw holes. Mark the wall through the fourgmiddle

holes (4.4mm diameter). N

Draw two horizontal lines connecting the four marks just made.

Measure in 3cm from the end of each line, and make new marks. These are used
as drilling points for the mounting brackets.

Drill the four holes and fix the two mounting brackets (with end stop downwards)
to the wall. If the wall is porous, use three screws per bracket.

Mount the two other brackets to the ventilated cover of the unit with the supplied
hardware.



10) Remount this cover on the unit (with ventilation holes uppermost) using the
screws removed in step 2.

11) Slide the unit into the brackets and connect the cables.

B. Setting-up instructions

The equipment is delivered with straps etc. according to customer specifications
i.e. it is ready for use. The information below is a survey of these customer
adaptions.

Switch and strap selection

1. Mains ower supply

13

Alternative Strap
Ringing signal 48v AC J1
75V AC J2
LJ_"
T
Go- |
Fig. 5-3 Mains power supply
2. Base station interface
Strap
Alternative J‘n* J2 J3 J4**
Continuous KEY of TX when in T/T mode - X - -
KEY of TX by squelch - - X -
Continuous T/T X - - -
x = strap made. - = strap not made.

‘*‘Strap J1 shall normally not be made. It is intended for use e.g. while repairing
the CPU module. Selection of J1 overrides the other strap selections.

"‘*Strap J4 shall never be used in RBX100-2T2U.
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J3
————

J2

i

AP $30200A3

Fig. 5-4 Base station interface

3. Telephone module

Straps J1 and J2 must not be interrupted in RBX100-2T2U. The setting of the DIP-
switches is described in section 10.

"

Lo

[z

APMBI02NA3

Fig. 5-5 Telephone module

4. CPy
Strap J1 shall always be made in RBX100-2T2U.

|'_J._r'

AP 821343

Fig. 5-6 CPU main board
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[ Tone 1 ’é' :w “ : Digit 1
. N Telephone
X o 9§ Tone : . Se SSE pigit2 | |
( Tone Digit 1
Telephone
[ Tone i - : :u;7 '; Digit 2 2
5§;es { Tone - S ? " For the telephones any numbers
between 00 and 99 can be chosen.
L Tone
L The DIP-switches are factory
. " ’ oy
v,;?ﬁ-‘ 1}51815: | set to the positions shown.
1. OFF?-Danish/Norwegian telephone 1. OFF: (Always OFF in RBX100-2T2U).
ON : Swedish/Oslo telephone.
2. OFF: Oslo dial pulses 2. OFF: Digit 4 & 5 variable
ON : Swedish dial pulses. ON : Digit 3 & 5 variable.
3. OFF: T/T enabled from telephone 3. OFF: Normal 1st tone (100ms)
ON : T/T not enabled from telephone. ON : Long 1st tone (500ms)
4, OFF: T/T enabled from mobile radios 4. OFF: Engaged signal (blocking) when
ON : T/T not enabled from mobile squelch
radios. ON : No engaged signal when squelch.

* 1f selected, the setting of switch 2 is ignored.

Fig. b5-

7 CPU-code board
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C. Operating instructions

Lift the hand-set. A dialling-tone is heard.
Dial the required mobile number, (2 digits).
If the AP490 is free, the call number followed by ring tones is transmitted. If

there is no answer before ring tone no. 9 (approx. 40s) the Tine is disconnected.

If the AP490 is engaged, * an engaged tone is heard.
The 1line is disconnected when the hand-set is returned to the cradle.

"Ta]kthrough enabled; conversation between the other telephone set and a mobile
radio or the squelch enabled by stations not belonging to the systems.

Lift the hand-set. A dialling tone is heard.
Dial the number.
If the telephone set is free, ring tones are heard, otherwise the engaged tone.

If there is no answer before ring tone no. 9 (approx. 40s), the line is disconnected.

The Tine is also disconnected when the hand-set is returned to the cradle.

- Select and send the calling number of the telephone set.

- When the telephone set rings, the ring signals are heard.

- If the telephone set is free, ring tones are heard. If there is no answer before
ring tone no. 9 (approx. 40s), the line is disconnected.

- If the telephone set is engaged an engaged tone is heard, and the line is disconnected

after 2.5s.
- The mobile radio can cancel the call or disconnect the 1line by sending the call
number again.

- Select the calling number of the mobile radio and send it twice.

- The first time the number is sent, the AP490 switches to talkthrough mode. A 2.5s
verification tone is heard. The second time the number is sent, the mobile radio
is called. Conversation takes place in simplex mode.

- If a squelch signal has not been detected for 15s, the line is disconnected
(talkthrough disabled). However, after 10s, an attention signal is heard.
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START (idle
condition

the handset. ~
N Normal
telephone
Y operation

Dialling tone

Place the handset heard.

in cradle.

Place the handset
in cradle.

Verification tone is
heard.

T/T until squelch not
detected for 15s.
Attention signal sent
after 10s.

Dial 00 (to enable
special functions).

Verification tone is heard.
T/T stopped (engaged tone
to mobile radios).

Dial 01

Dialling tone heard.

(If engaged tone, the other
telephone is using the
special functions).

Place the handset
in cradle.

Dial 02

Verification tone is
heard. Continuous T/T.

Dial 04

The AP490 goes back
to normal operation.

Place the handset
in cradle.

Verification tone is heard.
Your voice is now super-

imposed on the current radio
transmission. E.g. you can
now ask for a quick end ‘to
the present conversation.

Note: If a valid function e.g. 05 is called, an engaged tone is obtained.
An engaged tone is also obtained if functions 01 and 02 are called and
the proper DIP switch settings in the CPU are not made.
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SERVICE INSTRUCTIONS

6. Wiring table (Motherboard)

Fig.

6-1

©
(V]

LR I )

0 0000 000 0 0 00
® 0 ® 00 00 0 0 00 00

BSI ™
ac a ¢
20 0 20
Lo o Lo @
60 ® 6o ®
) ‘e ®
o0 ‘e ®
o0 LX)
() o0
L) o0
o0 L)
o0 (Y
L) o
LI 4 oo
LN [N
o0 o0
L) o0
320 0 320 0

32

Not

32

Motherboard, front view

APM830209

Note: Arrows in the signal names refer to signal directions in the block diagram and

circuit diagrams.

Connected to

PS Signal
PS BSI ™ CPU name
14a . - 14a 14a - 0V (48V AC)
16a - 16a 16a - oV (+48V)
18a 18c 18a,18c 18a,18c 16a,16¢C GND
20a 22a,22c 20a 20a 18a,18c +5V
22a 20a,22¢ 20a 20a 18a,18¢c +5V
14c - 14c 14c - 48V AC
16c - 16¢c 16¢ - +48Y
18c 18a 18a,18¢c 18a,18c 16a,16¢C GND
20c - 20c 20c 17a,17c +15V
22c¢ 20a,22a 20a 20a 18z,18c +5V
Connected to
BSI Signal
PS BSI ™ CPU name
2a - - - lc
4a - - - 2c
14a 14a - 14a - 0V (48V AC)
16a 16a - 16a - oV (+48V)
18a 18a,18c 18¢ 18a,18c 16a,16¢C GND
20a 20a,22a,22c - 20a 18a,18c +5V
30a - - - 3lc
32a - - - 32¢c
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Connected to

BSI Signal
PS BSI ™ CPU name
2¢ - - la Radio key
4c - - - 2a T/T
6¢C - - - 9a AF/BSI+«CPU
l4c l4c - 14c - 48V AC
16¢ 16¢c - 16¢ - +48V
18¢ 18a,18c 18a 18a,18c 16a,16¢ GND
20c 20c - 20c 17a,17c +15V
28¢c - - - 24a AF/BSI~+CPU
30c¢ - - - 3la
32¢ - - - 32a Squelch/CPU
Connected to
™ Signal
PS BSI ™ CPU name
2a - - - 4a
4a - - - 3a
6a - - - 7a AF/Tel. 1«CPU
14a 14a 14a - - 0V (48V AC)
16a 16a 16a - - oV (+48V)
18a 18a,18c 18a,18c 18¢ 16a,16¢c GND
20a 20a,22a,22c 20a - 18a,18¢c +5V
28a - - - 26a AF/Tel. 2-CPU
30a - - 30a Hook/Tel. 2
32a - - - 29a Key/Tel. 2
2c - - - 5a Ring/Tel. 2
4¢ - - - 6a Ring/Tel. 1
6¢C - - - 8a AF/Tel. 2«CPU
l4c 14c 14c - - 48V AC
16c 16c 16¢ - - +48V
18c 18a,18c 18a,18c 18a 16a,16¢c GND
20c 20c 20c - 17a,17¢ +15V
28c - - - 25a AF/Tel. 1-CPU
30c - - - 27a Hook/Tel. 1
32¢c - - - 28a Key/Tel. 1
Connected to
CPU Signal
PS BSI ™ CpPU name
la - 2¢ - Radio key
2a - 4c - - /T
3a - - 4a -
4a - - 2a -
5a - - 2c - Ring/Tel. 2
6a - - 4c - Ring/Tel. 1
7a - - 6a - AF/Tel. 1«CPU
8a - - 6¢ - AF/Tel. 2«CPU
9a - 6c - - AF/BSI<CPU
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Connected to

CPU Signal
PS BSI ™ CPU name
10a - - - 10¢c
11a - - - 11c
12a - - - 12¢
13a - - - 13c
14a - - - l4c
15a - - - 15¢
16a 18a,18¢c 18a,18¢c 18a,18¢ 16¢c GND
17a 20c 20c 20c 17¢ +15V
18a 20a,22a,22c 20a 20a 18c +5V
19a - - - 19¢
20a - - - 20c
23a - - - 23c
24a - 28c - - AF/BSI-+CPU
25a - - - AF/Tel. 1-CPU
26a - - 28¢ - AF/Tel. 2-CPU
27a - - 30¢c - Hook/Tel. 1
28a - - 32¢ - Key/Tel. 1
2% - - 32a - Key/Tel. 2
30a - - 30a - Hook/Tel. 2
3la - 30c¢ - -
32a - 32c - - Squelch/CPU
1c - 2a - -
2c - 43 - -
10c - - 10a
11c - - - 11a
12¢ - - - 12a
13¢ - - - 13a
T4c - - - 14a
15¢ - - - 15a
16¢ 18a,18¢c 18a,18¢c 18a,18¢ 16a GND
17¢ 20c 20c 20c 17a +15V
18c 20a,22a,22¢c 20a 20a 18a +5V
19¢ - - 19a
20c - - - 20a
23¢c - - - 23a
3lc - 30a - -
32¢ - 32a - -




Mains power supply, 290-171

The mains power supply contains two conventional regulators IC1 and IC2 and one
switched mode regulator IC3.

The transformer delivers AC for the telephone bells and to two rectifier bridges.

One of these are connected to both the +15V regulator and the +5V DC/DC converter.

Checking and adjusting

- Put the mains power supply on an extension board.
- Check that +5V is obtained at terminal 20a.
- If not, adjust P1.

21
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When OK, 60 kHz spike I
pulses (stable).

F__ —_L“
: |er€ 48 VAC
| I
: [l 0V (48VAC)
| -
8a +48Vunstab.
o t
‘__ m ._.ll | N 3%1709 N t (Not used)
[ 1 . J oo L ey
I l;l ! ﬂ_l 13271 {33} *I\lgc +48V
| l j“) S|r2 Sk |
S 9
| 0] 220VAC | Kn
& C5 7 C3 I
I - | T 220 1 3 T 220n
l | | 4 L o l > |
| lCZ < st 7‘ |
|_ | I13 | 100 p RG /DC}~4Z? /7/ R5 ‘V
_ L
—I 1 - ] ‘»JLI !'QV 4 ) * \(‘J"l f/t CLGCO Lp g 0», \150 0 ("’LBV)
I ‘?L’)‘t\.% [U‘!,y \/:'&Ifrj‘v /‘)>\’,AL\I\. Bl ‘@a,c +20V unstub
I | (Not used)
F 2
l — R 0 2 PR . 5@5 oy
0.8A COMMON 1
| "Ezggo,u 2 1500 5t ’ o ps o7 |
2 M 047u ol g T M
| I I 18V I
T Y . .
| |
| R16
\ | —{274—¢ P1 I
AN D12| +5V adj. I
RN
1
| 48V TR, - c3 |
) c9 7&; R8 ¢
| +— Hcomp |
1C1:146C 220 Yic,
| » R 5 }ﬁN% pio =C13  ACH pn Lcie [
7 10,47 F —-CL Byw29 T 220u 220u gzee 100n
I 1 IC2: MC 7815CT c10|_l )< moomn ! l
I 5 o———]} I———Rg 7 Cr |
IC3: SG 352 '_____Jllﬁnl_l_ERT .
] 18 18 l
| i ) {igac GND

APM821102
Fig. 7-2 Circuit diagram, mains power supply, 290-171
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24V DC power supply, 290-179

The power supply is fed with 24V DC and delivers the necessary DC voltages as well as
AC ringing voltage.

The 24V DC is fed via a filter to the two DC/DC converters with IC1 and IC2. The
filter prevents that the battery cable is fed with the high harmonic content signal
generated.

The two DC/DC converters operate at 30kHz. Regulation is done by pulse width
modulation of the transistors Q1 and Q2.

Q5 and Q6 form a multivibrator which gives the ringing signal.

Checking and adjusting

Put the power supply on an extension board.
Check that +15V is obtained at terminal 20c.
If not, adjust PI.

Check that +5V is obtained at terminal 20a.
If not, adjust P2.
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Base station interface, 290-165

As the name indicates, the unit serves as an interface between the base radio station
AP490 and the CPU. The connections to the radio are floating. The unit contains
amplifiers for both directions, T/T circuits and some logic circuits with jumpers
J1-J3 to adapt the unit to different customer requirements.

The three electronic switches "key", "T/T" and "squelch" make it possible to perform
connection of the receiver output to the transmitter (T/T mode) if certain requirements
are met.

The block diagram (page 9) fully shows how the three switches behave with different
signals to the unit and with different jumper combinations (see setting-up instruc-
tions). The complex function of the unit is solved with the programming of the CPU.

Checking and adjusting

Adjusting the AF level to CPU

- Connect a tone generator across terminals 11 and 23 on the front connector.
- Check that VAF is -10dBm.
- If not, adjust P1.

Adjusting the AF to radio

- Connect a tone generator to terminal 6c¢.
- Close S1 and check that VM is -10dBm.
- If not, adjust P3.

Adjusting the T/T level

- Connect a tone generator across terminals 11 and 23.
- Close S2 and S3. S1 must be open.

- Check that VM is -10dBm.

- If not, adjust P2.
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10. Telephone unit, 290-152

The telephone unit is the interface between the "exchange" in the CPU and the two
independent telephones. The unit is designed for 2-wire telephones with pulse dialling.
A few telephones can be connected in parallel to each line, see technical data.

As the circuits for the two telephones are identical, only the channel for telephone

1 is described.

The AF from the CPU is fed to terminal 6a. 1C2/3 is a clipper with 0dBm clipping level.
This level is not reached in normal operation.

IC2/4 amplifies the signal and 1imits the frequency response.

The AF signal is further amplified in IC2/1 and fed via some passive components to the
line transformer TR"A". The Tine current is introduced in series with the Tine side

of the transformer. The transzorb protects against transient spike pulses which may
occur. The telephone line is connected to terminals 5 and 9 of the front connector.

Going from the telephone to the CPU, the audio is fed in the opposite way to point
R19/R14/C9/D4. This point is common for the two directions. IC2/2 is a summation
amplifier which is fed with the signal from the line and, 180° out of phase, the
signal to the line.

By adjusting with S"A" and the potentiometer P2, cross-talk is minimized. With the
potentiometer P4 the level to the CPU is adjusted. Maximum possible total gain is 10dB.
The transistor Q3 is with associated components a high-pass filter. Its main purpose

is to compensate for the Tow frequency roll-off in the line balance circuits. In
addition, the filter tailors the frequency response to suit the telephones.

The signal is fed to the exchange in the CPU via terminal 28c.

DC line current is fed to the telephone from the +48V obtained at terminal 16c.

The line current is Timited by the resistor R1. With the opto-coupler IC1/2 it is
detected when the handset is Tifted (>3mA line current). IC1/1 detects when the
current exceeds the detection level set by the trimpotentiometer P1. This is used to
detect "key" when simplex telephones are used. The information about 1ifted handset,
"key" and dialling pulses are sent to the CPU for processing in the microprocessor.



Short description of the telephone

The telephone operates as shown in the level diagram below. With a balancing circuit
built into the telephone, it is possible to use the telephone set in full duplex with

only two wires. As shown in the level diagram, OmA flows with the hand-set in the
cradle. The bell is connected via a blocking capacitor, therefore an AC signal
can make it ring. '

Duplex
Hand-set in Hand-set Dialling Waiting for - Conversation
the cradle. Tifted answer
XmA - —'}V#‘WMW“%I-
OmA ) .
Simplex
Hand-set in Hand-set Dialling Waiting for Conversation
the cradle. Tifted . answer

Listen Talk (key)
— "

XmA UWW“N]_[lj --
OmA

Fig. 10-1 Level diagram, telephone line
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Checking and adjusting

See fig. 10-2.

Tﬂephone1

Connect load Y to terminals 5 and 9.

Connect a tone generator to the AF input terminal 6a.

Check that -10dBm (245mV) 1is obtained across load Y. If not, adjust P3.
Adjust S"A" and P2 for minimum output at terminal 28c.

Connect the Gen Z to terminal 5 and 9. -10dBm (245mV), 1kHz.

Check that Vout is -10dBm. If not, adjust P4.

;*bonnect load X and adjust it for 15mA line current.
- Adjust P1 so that "Key/tel. 1" just goes high ("Key/tel. 1" = 5V at 15mA line
current), ("Key/tel. 1" = 0OV (active) at 16mA line current).

- Set P1 fully clock-wise.

Telephone 2

- Connect Toad Y to terminals 1 and 6.

- Connect a tone generator to the AF input terminal 6c.

Check that -10dBm (245mV) is obtained across load Y. If not, adjust P7.
Adjust S"B" and P6 for minimum output at terminal 28a.

Connect the Gen Z terminals 1 and 6. -10dBm (245mV), 1kHz.

Check that Vout is -10dBm. If not, adjust P8.

JkConnect load X and adjust it for 15mA line current.

- Adjust P5 so that "Key/tel. 2" just goes high ("Key/tel. 2" = 5V at 15mA Tine
current), ("Key/tel. 2" = OV (active) at 16mA Tine current).

- Set P5 fully clock-wise.

'*If DIGITAL 2000 telephone is used, adjust to 20mA.
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APM 830303A4

Fig. 10-2 Definitions
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11. CPU, 290-186/193

The CPU is available in two versions: No. 290-186 for 5-tone CCIR and 290-193 for
5-tone ZVEI. Different IC's are used for IC5, 8 & 9.

The unit contains the matrix switches, tone encoder, tone decoder and a microprocessor
with accompanying circuits.

The microprocessor must work with more inputs and outputs than it has pins. Therefore
three expanders are used.

The microprocessor operates according to instructions in the memory. The AF from the
radio station is via the BSI fed to the matrix switch IC11.15 and to the tone decoder.
The tone decoder converts the tones to 4-bit words which are sent to the microprocessor.
Correspondingly, 4-bit words from the microprocessor are fed to the tone encoder for
conversion to tones. The tone encoder output is fed to the matrix switch ICI11.14. With
a subroutine, a 400Hz tone is made. With an LP filter the square wave is transformed to
sinusoidal wave. During the start of the programme execution, the setting of the
switches is read. Thereafter the setting is stored in the memory.

When the "RESET" button is pressed, the programme execution stops at the present step.
When the button is released the microprocessor starts from the beginning.

Checking and adjusting

- Check that 23.300kHz is obtained at test point 3.

- If not, adjust the trim capacitor CTI1.

- Set DIP-switch S11 switch 3 ON (long Ist tone).

- Set switch S1 to position 6.

- Connect a frequency counter to test point 4, and a level meter to terminal 6c.

- Enable a tone sequence by dialling a mobile number.

- Press the "RESET" - button during the 1st tone and keep it pressed.

- Check that 1540Hz for CCIR or 1670Hz for ZVEI 1is obtained at test point 4.

- If not, adjust the trim capacitor CT2.

- Check that -10dBm (245mV) 1is obtained at terminal 6c.

- If not, adjust P2.

- Lift the handset on telephone 1 or telephone 2.

- Check that the level of the dialling tone is -10dBm (245mV) at terminal 7a or 8a
respectively. The level can also be measured at Ql.e.

- If not, adjust PT.

- Disconnect the instruments, set the switches to the proper positions and press the
"RESET" - button once.
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List of standard radio interfaces
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RBX100-2T2U 2 X X 290-130
RBX100-2T2U 2 X X 290-134
RBX100-2T2U 2 X 290-136
RBX100-2T2U 2 X 290-138
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JENAGADE 22 - POSTBOX 1818 - DK-2300 KOBENHAVN S - TLF.: (01) *547777 - TELEX 31201 REF.: COAP - GIRO: 6514480
(Philips Industri og Handels A/S) Aktieselskabsregister, Kebenhavn nr. 24.905

Til vore forhandlere

Deres ref. Vor ref. 43/EIY/IR 1983-07-28

Dato

Vedlagt service manual for styreudstyr type RBX100-2T2U.
Service manualen er fremsendt uden beregning.

Yderligere eksemplarer kan bestilles som varenumme 296-180 forme-
delst 100,- kr. pr. stk.

Service manualer for det ovrige styreudstyr vil fremkomme efter-
hdnden som de bliver trykt.

Med venlig hilsen
ap radiotelefon a/s

s

E. Lynges

o

Bilag.

— et dansk Philips selskab
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