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Technical data AP 2000 Series 2 m

General:

The equipment is homologated in several countries where the

technical requirements are based on the CEPT Recommendation

T/R 17.

Frequency range:
Principle:

Number of channels:
Channel spacing:
RF-bandwidth:

Mode of operation:

Supply voltage:

146 - 174 MHz

Digital frequency synthesizer
Max. 80

25 kHz or 20 kHz or 12,5 kHz

Typ. 2 MHz at 1 dB reduction

Simplex,semi duplex

12 V DC chassis negative -

nom. 13,2 V. DC - DC converter

available for 6 V, 12 V and 24 V.
Supply voltage variations: 10,8 V to 15,5 V
Operation temperature: + 25°C to 60°C

Typ. i 10 ppm for the above

Frequency stability:
specified temperature and supply
voltage variations

Loudspeaker: Extefnal 4 ohm

Microphone: 1 kohm condenser microphone or

200 ohm dynamic close talk micro-

phone with push-button

Antenna impedance: 50 ohm

Power comsumption: AT 13,2 V reception approx.

0,25 A

transmission 25 W approx.5,5 A
6 W " 2,0 A
Receiver:
Typ.o,4 yv ( 1/2 E.M.F.) for
20 dB SINAD

Sensitivity:

Adjacent cahnnel sensitivity: Typ. 75 dB (CEPT Method)
Spurios and image rejection: Typ. 80 dB (CEPT Method)
Intermodulation attenuation: Typ. 71 dB (CEPT Method)
Undesired conducted power: Typ. 1,5 nWw

75404-4E2
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Deemphassis:

Audio power:
Output for microtelephone:

Hum and noise:

Function and limiter:

Transmitter:

Power output:

Spurious outputs and harmonics:

Ad justment channel power:

Frequency deviation:

Harmonic distortion:

Hum and noise:

Following 6 dB per octave curve
from 0,3 to 3 kHz within + 1 -3 dB
relative level at 1000 Hz

3 Watts into 4 ohm at 10 per cent
distortion, 13,2 V supply voltage
1T mW in 300 ohm

Typ. 50 dB (CEPT Method)

Less than 1 dB variation in out-
put voltage for RF-input levels
between 1 pV and 100 mV EMF

6 WY o0,5dB, 10-25 W + 0,5 —

1,0 dB from + 25°C to + 60°C

With external PA: 25 W + O dB

+ 2 dB from + 25°C to 60°C

at 13,2 V.

Typ. each less than 2 uW into 50

50 ohm.,

Typ. 80 dB below the output power
Following 6 dB per octave curve

from 0,3 to 3 kHz within +1-3 dB
relative level at 1000 Hz

Typ. 1 per cent at i 3 kHz deviation
and 1000 Hz modulation frequency.
Typ. 45 dB relative i 3 kHz devia-
tion and 1000 Hz modulation frequen-
cy (CEPT Method).
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BETJENING AF MOBILSTATION
FALCK (MIKROPROCESSOR FRONT)

rr- REG.S_T_AT. TX LANAL \\
cosert S -H Y
B B A A A A A FALGEC
OPK| [AMH | | a1 || A2 ||R1 ||R2||R3| | L [[N@D
1 2 5
OgT FT 1 2 3|4 ||masT| | HT (D .
& B c c C C D E E JJ

Valg af kanal
Send status

Valg af region
Tast sender
Hejttaler ON/OFF
Radio ON/OFF
Volumen

OMMOoOOw>

Den nye ap 2000 Falck mobilradio bestar af en mikroprocessor
styret front med 18 knapper og 5 display samt en 2 m radio,
der indeholder alle 18 kanaler, der anvendes i systemet.

Til kodning af de 6 onskede kanaler samt vognens identifikations-

nummer anvendes en for-programmeret kodeplug, der stikkes 1 den
tilhorende fatning i fronten.

De 5 display udlaser region (1-4), vognens status (1-5) og
kanalnummer (A1-A2-r1-r2-r3-L).

Desuden vises, om heojttaleren er tendt eller slukket, og om
der tastes eller ej.

Hver gang en knap pa fronten aktiveres, undtagen tand/sluk-
knap, heret et "dyt" i hejttaleren som kvittering fra compute-
ren.

Nar radioen tandes ved tryk pa ON/OFF-knap, skal kodepluggen
vere monteret, da ID-kode og kanalkode indlases i computeren
ved opstart, ellers viser displayet PLUG og radioen blokeres.

Radioen vil altid starte op med region 1 valgt, medens kode-
pluggen afger, om den starter op i kanal A1 eller AZ2.

Hojttaleren vil vare slukket, og der sendes ingen toner.

82252-4E2
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Valg af kanal foregar ved at trykke pa knappen med det
onskede kanalnummer.

Kanalnummer udl@ses pa displayet som:

{00 B A Y By B Y B B
VANV Y A I Y A R A R E S

Valg af region foregar ved at trykke knappen med det on-
skede regionsnummer, der vises pa displayet.

Skal status d$endes, aktiveres knappen maerket med onsket
status. Statusknapper er market med bade tekst og num-

mer.
Statusnummer udlases pa displayet.

OPK Opkald = Status 1

A/H Afgang/Hjemkomst = Status 2
OPT = Optaget = Status 3

FRI = Fri = Status 4

N@D = Neodopkald = Status 5

o

Under sending af status vil mikrofonen vare blokeret.

Hojttaleren tandes og slukkes ved at aktivere knappen
merket "HT".

Nar hejttaleren er te®ndt, tandes den miderste streg i det
midterste display.

Aktiveres knappen mazrket "Tast", tastes senderen, hvis
der ikke tonesendes. ‘

Under tastning er den overste streg i det midterste dis-
play tendt.

Nar tastknappen slippes, vil heojttaleren automatisk tan-
des.

Pkt. 5 gentages ved aktivering af ekstern tast eller knog-
letast. Dog genereres ikke 'dyt'".

82252-4E2
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Der kan modtages tre slags opkald:

a)

b)

Selektivt opkald

Ved selektivt opkald genereres ringetone og extern alarm,
displayet vil blinke, og hejttaleren vil tande.

Svares ikke pa& opkaldet, slukkes hejttaleren igen efter
20 sek, medens displayet vil fortsatte med at blinke.

Blinkningen af displayet stopper, nar tast aktiveres,
eller hejttaleren tzndes/slukkes.

Gruppekald og allekald

Ved gruppekald og allekald &bnes hejttaleren i ca. 60
sek. Der genereres ingen ringetone, og displayet blin-
ker ikke.
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KODNING AF -KODEPLUG

FALCK

Indholdet i kodepluggen 11-068 er kodet efter

tabel:
Adresse Data
14} 8 4 2 1
@1 8 4 2 1
@2 8 4 2 1
@3 8 4 2 1
a4 0 0 0 0
25 128 64 32 16
26 8 4 é 1
a7 128 | 64 32 16
78 8 4 2 1
79 128 | 64 32 16
DA 8 4 2 1
7B 1281 64 32 16
aC 8 4 2 1
2D 128 | 64 32 16
JE 8 4 2 1
aF 128 | 64 32 16
19 8 4 2 1
'
I
FF 1 0 1 0

\

ID-kode tone

ID-kode tone
ID-kode tone

ID-kode tone

Start pa kanal A1
Start pa kanal A2

Kanalkode A1

Kanalkode A2

Kanalkode r1

Kanalkode r2

Kanalkode r3

Kanalkode L

Kontrolkode

nedenstaende

4

0000
1111

on
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SKEMATISK OVERSIGT FOR
INDKODNING AF CIFFER 5

Region 1 2 3 4

Kanal |A1 A2 |R1-R2-R3[R1-R2-R3|R1-R2-R3|R1-R2-R3

OPK 1 5 7 9 0]
A/H + + + + +
OPT 3 3 3 3 +
FRI 4 4 4 4 -
N@D 2 6 8 0]

Tonesender:

Tonemodtager:

Ciffer 1-2-3 og 4 velges af kodepluggen.

Ciffer 5 indkodes 1 overensstemmelse med oven-
stdende skema af mikroprocessoren.

Ciffer 1-2-3-4 og 5 valges af kodepluggen.
Ciffer 5 er altid kodet til tone 1.

82253-4E2
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Technical description for AP 2000

RECEIVER (Fig. 1)

Aerial switch (75011-4E2)

The aerial switch is made by a relay, while C 1, TR 1 and D 1
makes a forward power sensing circuit for the transmitter.

(In a duplex set,the relay 1s not mounted).

RF-amplifier and lst mixer (75015-4E2)

The RF amplifier consists of a dual-gate Mos-transistor with
several tuned circuits to give the necessary selectivity.

The first mixer converts the RF-signal 147 - 174 Mhz to 21,4 Mhz
with an oscillator injection of 168,4 - 195,4 Mhz on gate 2.
Matching of the mixer output impedance to the crystal filter

is made by the tuned circuit L 6.

21,4 Mhz and 455 kHz IF (75076-3E2)

The 21,4 Mhz crystal filter is followed by a dual-gate Mos-
amplifier which gives approximately 20 dB gain. This stage is
followed by the second mixer which converts 21,4 Mhz to the low
IF 455 kHz. The second mixer consists of an integrated double-
balanced transistor mixer, in which one section is used as the
crystal oscillator. An emitter follower with some RC low-pass
sections feeds the signal to IC 2, which is an integrated hid
gain amplifier/limiter and quadrature detector. The coil L 4

is the detector phase shift network. AF output is supplied by
the emitter follower Q 3.

AF amplifier, squelch and key circuit (80073-2E2)

The AF signal passes through the squelch gate Q 1. to the volume
control circuit. Here, the diodes D 2, D 3 and D 4 acts as an
electronic attenuator regulated by the diode current. This
circuit is also used for external AF-blocking. IC 1 amplifies the
signal and R 9 and C 7 make the deemphasis. An integrated AF

output amplifier is used for the 3 W loudspeaker output.

77164-4E2
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The transistors Q 2 and Q 3 makes the handset earpiece amplifier
with C 12 and 22 as deemphasis. The squelch circuit consists of
a 10 kHz tuned high pass filter Q 4, a noise amplifier Q 5 fol-
lowed by a detector D 9 and 4d 10. With increasing noise level on
the AF-input the voltage at the negative side on C 20 will de-
crease from +5 V. Getting lower than the squelch reg. voltage

at the inverting input pin 2, on IC 1 which the comparator IC 1
switches from an output voltage of ca. +4 V to O V and thus
blocking the AF-output through the switch Q 1.

In the key control circuit Q 7 and Q 8 goes on when the button

in the handset connects point 11 to chassis, thus producing +12°'V
on point 14. A positive voltage applied on point 10 will inhibit

this function.

TRANSMITTER (Fig. 2)

Transmitter mixer and amplifier (75014-4E2)

Because the VCO has a frequency 21,4 Mhz higher than the operating
RX-frequency this signal is fed to the transmitter mixer and
converted to the desired transmitting frequency. For simplex
operation the necessary 21,4 Mhz signal comes from a combined
crystal oscillator/doubler. Thus the crystal will be 10,7 Mhz.

For good suppression of VCO - and 21,4 Mhz injection the TX-

mixer is a balanced diode type. The three amplifier stages Q 1,

Q 2 and Q 3 give further suppression of unwanted sidebands and

the necessary amplification to reach an output approx. 150 mW.

25 W PA-stage(76307-4E2)

The outpt from the 25 W PA-stage consisting of Q 1, Q 2 and Q 3
goes through a forward powersensing circuit to the aerial
switch. (75011-4E2)

Output power stabilizing (75622-4E2)

From the power-sensing circuit a DC voltage proportional to the
forward power is led to an amplifier. Here it is compared to a
zener-voltage, and if it is greater than this threshold level,
the amplifier IC 1 will give less base-current for Q 1, and thus
reduce the voltage for driver transistor Q 1.
77164-4E2
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N

This will act in the following manner:

For low supply voltages (~ 11 V) the output power will increase
with increasing supply voltage, and when the output reaches 25 W
it will be constant for further increase in supply voltage. The
output level for supply voltage greater than approx. 13 V is
adjustable with R 1. Note that the oscillator for TX-mixer, the
transmitter mixer and amplifier, and sense amplifier have keyed
supply lines, while the last 2 transistors in the 25 W stage are

supplied independent of the key.

Aerial filter (75016-4E2)

The aerial filter is a low-pass filter for suppression of the

harmonics from the transmitter.

Modulation amplifier (79112-3E2)

The modulation amplifier has two input terminals with different
sensgitivities.Using the less sensitive input 2 (terminal 3), the
mic. switch terminal carries +5 V thereby inhibiting IC 1b

(used as the most sensitive amplifier) via D 2 and enabling IC la
via D 1. For selective tone transmission, the transmitter tone
input (terminal 5) is used while the speech path is inhibited

via D 3. D 4 is used for inhibition of the modulation amplifier
while receiving in simplex mode. IC 2 limits the AF signal

prior to pre-—-emphassis, thereby reducing the peak deviation caused
by AF signal below approximately 1 kHz. IC 2b limits the AF
signal after pre-emphasis in order to limit the overall peak
deviation. Q 1 and Q 2 from an active 3 kHz low-pass filter.

A variable capacitance diode in the VCO is used for modulation.

77164-4E2
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FREQUENCY SYNTHESIZER CIRCUIT 2M

Basic phase lock loop operation

A simple phase locked loop consists of 3 elements, a phase
comparator, a filter and the VCO (Fig. 1).

reference Phase 8o | Phase - frequency Vi LP_ filter
signal " freq.F. | comparator |
Phase eo
Voltage control- Vs,
freq. F led oscillator
4o VCO
Fig. 1 Basic phase locked loop.

Phase-frequency comparator

If the VCO-frequency Fo= Fr’ the comparator gives out a DC-
level proportional to the phase difference between FO and Fr

(Fig. 2). We have V= KIX(@r—go) where K, is a constant. When

there is a frequency difference between Fo and Fr’ Vl will be

low for Fo greater than Fr and high for FO less than Fr'

Voltage controlled oscillator

This can be a LC-oscillator whose frequency is controlled with a

varicap. FO= K2 X Vl where K2 is a constant.

LP-filter

This filter removes the ripple on V., (Fig. 2) and determines the

1
dynamic behaviour (stability, step response) of the loop.

Let us consider a situation where the loop is out of lock and

77167-4E2
Page 1



FO is greater than Fr' The comparator output voltage Vl will

contain the normal ripple with frequency Fr and a beat note,

but the mean DC level (= V2 after the filter) will be low

(Fig. 4). Thus the VCO frequency will decrease and at the time
Fo reaches Fr the loop will go in lock. Now Foz Fr and the phase
difference will assume a level for V2 sufficient to hold the VCO
frequency in lock with Fr' If the tuning of the VCO is changed
(such as by varying the value of the tuning capacitor) the fre-
quency FO from the VCO will attempt to change. This will result
in a change in phase angle between FO and Fr’ resulting in a

change in DC-level of V., which will act to maintain frequency

1
lock. In this way tuning of the VCO will change the ripple and

the DC-level on V. but as long as lock is maintained Fo will be

1
equal Fr.

A multichannel synthesizer (Fig. 3)

Phase - freq. Loop
— ‘ VCO —
Fr comp. filter
Fo Fvco
)
Programmable Fe Synth.
divider N mixer

IRERREE!

code for division ratio N

Frix

Fig.3 Synthesizer loop

To build a multichannel synthesizer we have to add some more
components (Fig. 3) but the basic function is the same. Here

the VCO frequency 1s converted to a lower frequency FC suitable

77167-4E2
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for the digital divider. F = F - F . (1). When the loop is

c vco mix
in lock the incoming frequencies Fr and FO are equal, but they
can have a phase difference. Foz Fr (2). The programmable divider
divides frequency FC with a number N, which can be selected by a

binary code. F_= N x F_ (3).
Combining equations (1), (2) and (3) give

F =F . + NxF_ (4).
\Zelo) mix r

By changing the division ratio N we can get a lot of VCO-fre-
quencies with the spacing Fr’ and the stability depends only on

F . and F_ which can be crystal oscillators.
mix r

The synthesizer circuit in AP 2000 (Fig. 4)

Synthesizer logic (75062-3E2)

The 25 kc reference frequency is produced by dividing a 400 kc
crystal oscillator (X 1 and Q 4) by 16 in the counter IC 6.

The input signal to the programmable divider is amplified in

Q1 and Q 2, while the two gates from IC 1 shape the waveform to
narrow pulses. IC 2 and IC 3 form.the programmable divider, where
the division ratio N is the Binary number on the eight channel
code lines. The numbers on the code lines correspond to the binary
value of each 1line. In this way a division ratio N = 168 will

have a channel code:

Number on code line 128 64 32 16 8 4 2 1
Binary value 128 64 32 16 8 4 2 1
Code for N = 168 1 O 1 o 1 O O O

where O means OV and 1 means + 5 V.

The two cascaded counters IC 2 and IC 3 count down from 168.
When the counters reach zero a borrow pulse is generated and
used to preset the number 168, thus starting a new count cycle.
The very narrow borrow pulses with a repetition rate of 25 kc
are used as input to the frequency-phase comparator IC 4.

The comparator output voltage V., can be seen on a

1
test point TP 1. To suppress the 25 kc ripple on the comparator
output voltage Q 3 is connected as an active lowpass filter.

IC 5 is for DC-—amplification.

77167-4E2
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Voltage controlled oscillator (75082-3E2)

The transistor Q 1 is used to switch between two loop filters.
When Q 1 is 'ON' the slow filter R 1, R 3 and C 2 are in
function while R 1, R 2 and C 1 give the loop a fast step
response for Q 1 'OFF'. The fast loop filter is only used in
connection with automatic channel scanning. Diode D 1 is used

to clamp the control voltage thus preventing too great VCO
frequency excursions when the loop is out of lock. The frequency
of oscillator Q 2 is controlled by tuning diode D 2 while diode
D 3 is for modulation. Transistors Q 3 to Q 7 make the three

output buffers with ferrite core transformers L 3 to L 5.

Synthesizer mixer (75019-3E2)

In the synthesizer mixer Q 1 is a 40 Mc oscillator with third
overtone crystal X 1. This frequency 1is fed via L 1 to the mixer
transistor Q 2. The VCO-signal goes through the dual gate Mos-
transistor buffer Q 4 which gives high backward isolation but no
amplification. Reaching the base of Q 2 the VCO-signal is mixed
with the fourth harmonic of the 40 Mc to give an output signal
of 3,2 - 5,2 Mc. DR 1 and DR 2 are part of a 10 Mc low-pass

filter connected to the amplifier stage Q 3.

Channel code

From the blockschematic of the Synthesizer circuit (Fig. 4)

we have:

F =4 F_ + N x 0,025 Mc where 128< N <208.
vco X

The VCO frequency lies 21,4 Mc above the receiver frequency

leading to:

Receiver frequency Foy = 4 F, + N x 0,025 - 21,4 Mc (5).

Here N is the division ratio and Fx is the synthesizer mixer

crystal.

77167-4E2
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1. Computation of the receiver frequency:

Known is: Crystal frequency FX and channel code.
Example: FX = 42,05 Mc

Code: 1 O 0 1 0 @) 1 1
Division ratio N = 128 + 16 + 2 + 1 = 147

Using equation (5):

Fb.=4 x 42,05 +(147 x 0,025)- 21,4 = 150,475 Mc.

2. Computation of the channel code:

Known is: Crystal frequency F . and desired receiver

frequency Fm.

Rearranging equation (5) gives

N = FRX— 4 Fx + 21,4
0,025
Example: FX = 42,05 Mc, Fp = 151,625 Mc.
N = (151,625 - 4 x 42,05 + 21,4)/0,025 = 193
N =128 + 64 + O+ O+ O+ O+ 0 + 1
Channel code 1 1 0 ) ) O O 1

77167-4E2
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DIVISION RATIO AND CHANNEL CODE

bit

The division ratio N corresponds to the 8

channel code as follows:

Bit number

64 32 16

128

Bit weight

channel code

Example

128+ 64 + 0 + 0 + 0 + 0 + O + 1

193

N

= 0 volts

Logic O

= +5 volts

Logic 1

Channel Code

128 64 32 16 8 4 2 1

OO rrOrr O rmrOrr OO rmrOrrOrr O rrO O rr O rmr OO rr O rrO O OO «—O
eNeoR N Neolol N JdeoNeoR N JdeoNel N JoNoR S sl _J JoNel } NoNol R loNel i NeoNel K el

OO0 O0OO0O = rmrrmrmrrmr OO 00O rrmrmrrmrOO0O0 00O rmrrr OO0~ rmrrmrmr OO0~ ——v—O
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FREKVENSLISTE OG KANALKODE FOR MOBILSTATION TIL FALCK.

Kanal Modtagerfrekvens| Dele forhold 128 64 32 16 8 4 2 1
i Mhz
1 167.475 147 1 O 0011
2 167.775 159 1 O 1111
3 167.875 163 1 O 0011
4 167.925 165 1 O 0101
5 167.525 149 1 O 0101
6 167.575 151 1 O 0111
7 168.150 174 1 © 1110
8 167.975 167 1 O 0111
9 167.675 155 1 O 1011
10 167.725 157 1 O 1101
11 168.000 168 1 O 1 000
12 168.075 171 1 O 1011
13 168.125 173 1 O 1101
14 168.100 172 1 O 1100
15 168.175 175 1 O 1111
16 167.950 166 1 O 0110
17 168.275 179 1 O 0011
18 168.300 180 1 O 0100
Tx = Rx 9 MHz
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TECHNICAL DESCRIPTION FOR MICROPROCESSOR FRONT

E R R R e e e S L L L R e b e e b e b

FRONTUNIT D23 + D24 + D25 (82059-3E2. 82116-2E2).

_ | D24 | D23
. To P, D25 | |, .2 .| 8 [DiSPLAY
F l 1C1 ’ T 7 Max9 digits
- 6, I 5> |2 ic2 [, 8
‘ { Expander ’ 4017 }
B ] < 4 | <l % |Keyboard
I 7 i | 7 2x9
- I ]
| g I |
— I VRN | Code- |
| T plug |
| Y AL

Drivers Q10-Q17 for the display segments are controlled by the
output ports P70-P73 and P60-P63, which also are the

address lines for the codeplug. The digit driver transi-

stors Q#Q9 are turned on sequentially one at a time by

means of the decimal counter IC2, which is controlled

by the microprocessor with P50 (reset) and P51 (clock).

The digit drivers Q1-Q9 are also used in the scanning

of the keyboard. Two buttons at a time are selected through
the diodes D1-D9 (PCB D23). The illumination LED's in

the same two buttons are turned on simultaniously. When

one of the selected buttons is pressed on,one of the key-
board return lines 1 or 2 is pulled low (approx. 1,8V).
This turns on either Q18 or Q19 thus applying a logical

"M1" to the input port of the expander on P42 or P43.

— The codeplug IC3 is enabled from the expander by setting
P53 low. This turns on Q20 and + 5 V is applyed to the
codeplug IC3. Data from the codeplug is read into the
expander at port P40 and P41, and through Q18 and Q19
at port P42 and P43.

The AF-output volume is regulated by potentiometer P1.
- Note that there are separate ground and supply lines for
the display (emitters of Q1-Q9 and Q10-Q17) in order to
reduce interference from the heavy multiplexing current
— (max. 400 mA).

_ 1982-09-27 82247-4E2
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COMPUTERPRINT D25 (82100-2E2).

The heart of the computerprint is IC1, the microprocessor;
IC4, the program storage Eprom; and IC3, the address latch.
The behaviour of the microprocessor is controlled by the
software program in the Eprom. A new step in the execution
of this program is performed every 2,48uS in the following
way:

The microprocessor supplyes the address of the next instruc-
tion at DBO-DB7 and latches it in IC3 at the falling edge

of the ALE-pulse. The address is now supplied to the Eprom,
addresses AO-A7 from the latch IC3, and the highest four
bits A8-A11 directly from the microprocessor P20-P23.

The outputs of the Eprom Q0-Q7 is now activated by the
falling edge of the PSEN output from the microprocessor.

The contents of the Eprom (the next instruction) at the
selected address is fed back to the microprocessor, DBO-
DB7.

The microprocessor is kept reset (pin 4 low) from toneprint
D26 the first approx. 150 mS after power is applied to

the circuit. During the reset time the external alarm
output Q8 is forced off through D3 and IC6. The Rx-block
output Q6 and Tx-block output Q7 are forced on through

D4, D5 and IC 7, After the elapse of the reset time

the microprocessor takes over control. of these outputs,

and all other functions.

The"12V keyed"output of the microprocessor P10 feeds the
common base coupled transistor Q2 which supplies a constant
current to the base of the output transistor Q3.

The ringing tone output P14 is buffered in IC7 and fed to
the AF-amplifier through R19.

The pushbutton "beep'" output P12 is fed to the pulse
stretcher circuit D6, C3 and R53, buffered by IC7 and
fed to the AF-amplifier through R20.

The expander IC5 sets the channel code at outputs P50-

P53 and P60-P63. Double receiver, off-block (to toneprint D26),
spare out 1 and spare out 2 are set at outputs P70-P73.

All inputs to the microprocessor (TO, T1 and INT) and

to the expander (P40-P43) are buffered in schmitt-trigger
devices @C2, IC6 and IC7). The trigger level of the field-
strength input (IC2) is adjustable by means of R33.

1982-09-27 82247-4E2
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TONEPRINT D26 (82098 - 2E2)

The toneprint contains three 5V supply regulators, tone-
transmitter/receiver with expander, start/stop circuit
including supply voltage supervisoring, and 27 intercon-
nectionlines from microprocessor (PCB D25) to radio mother-
board.

The voltage regulator IC2 is continously supplying the
start/stop logic with 5V as soon as battery voltage is
applied to the radio. The relay REL1 is switched on and
off from the D-flip/flop IC4. This flip/flop is clocked
from the on/off pushbutton through C10 and IC3 C. R14
and C12 performs debouncing. The pulldown of the reset
timing capacitor C8 through D5 disappears when IC4 is
set (=the radio switched on). The RESET of the micropro-
cessor through IC3A and B then disappears after approx.
150 mS delay.

The undervoltage supervisory circuit consists of D2, RS8,
R9, Q6, Q7 and RA. The transistor Q6 switches off and

Q7 on when the battery voltage drops below approx. 6V.
C8 is then discharged through D7, and the microprocessor
is RESET and the flip/flop IC4 is reset through IC3 D
after approx. 10 mS delay (R13, C9).

When the battery voltage is higher than approx. 16V Q5

is switched on through D2, D3, R10, R11 and the flip/flop
IC4 is reset through IC3D after approx. 10 mS delay (R13,
C9).

The voltage regulator IC1 supplies 5V to the microproces-
sor + frontsection +tonesystem. The regulator consisting
of Q1-Q3, R1-R4 and D1 supplies 5V to the display. This
regulator is disabled when the microprocessor is reset
(from IC3 pin 3).

The tonereceiver IC5 has a 560,2 kHz reference oscilla-

tor (pin 2 and 3) which controls the tone decoding. The
AF-signal from the discriminator is fed to signal input
(pin 14) through input amplifier Q8 with associated com-
ponents. The data outputs Q0-Q3 are high when no correct
tone is detected, and when a tone is detected the bi-

nary number of that tone is present at the outputs. The data
change output pin 8 pulses high in 1 mS each time the
outputs QO-Q 3 changes state.

The reference oscillator pin 14 in the tone transmitter

IC6 is slave coupled to the tonereceiver oOscillator. Tone-
transmitting is performed by applying the binary code

of the wanted tone to data inputs DO-D3 from the expander
IC7 (port P50-P53). The data is latched into IC6 by pulsing
pin 5 (data changelhigh. This starts an internal timer

in IC6 which pulses pin 2, t, high in 1 mS after the elapse
of the correct tonelength (CCIR=100 mS, ZVEI= 70 mS).

The tone output at pin 1 is attenuated and filtered by

C20, C21 and R22. The output level is adjusted by R23.

82247-4E2
page 3



1.

Tunirc of the svnthesizer circuit

Turing Instru<tions for AP 2000, 2 m

~

k. Svnthesizer oscillater

Conrect a hich input resistance DC-voltmeter to
TP 1 cn print Zoard B 1l. By tvning coil L 1 to

max. a reading of approx. 3 V should be obtaiirad..

Trhe coil L 2 is later used for freguency =¢justment.

Phase locked locp

If the set centairs mere thar onhe channel, tueon the
channel selector to a charnel wiln fresuency in the
middle of the used band. Ch=ck the channel code with a
voltmeter on pointzs 1, 2 ¢v.ceve. 4, 128 on print board

B 17. Computation ¢f the charmnal coue 1s contained in the

ols|
techrical deccription of the rv..thesizer circuit. Note
that there are twc types cf VOO, one fcr the range 146-
16o Mc snd the other for RX-irequencies 1l6o - 174 Mc,
and check that the right type is used for the dqsired
frequency range. The marking ig ncoted on the VCO-diagram.
Connect the volimeter te puint 1 on the VCO prinl board
and an oscilloscope (sensitivity 1 ¥/div.) to tesi point
TP 1 on the logic print (print Lcerd E 17). Adjust the
VCO trimmer until the loop gees in lock. The ioop is in
lock when a2 stable 25 kc ripple sawtooth 1s appearing on
the scope, and the vecltage on the voltieter incr=ases
while turning the VCC trimmer clockwise. Adjust the VCO
so that the loop vocitage is 3 V. Tris ioop voltage
corresponds te min. 25 kc rippie on TP .. For multi-
channel sets, turn the chznnel selector to the lowest
and highest frequency and check that the loop 3till goes
in lock. Considering & set with the max. possi’le bandwidth
2 Mc, the loop voltage shail lie ketwezn 2 and 4 V going from

the lowest channel to the hichest in such a manner that

77169-4E2 Page 1




increasing voltage corresponds to increasing frequency.

C. RX-freqguency

Select the mid-frequency channel and connect a 200
Mc counter to the VCO-output point 5. The reading
will be RX frequency + 21,4 Mc and for fine tuning
of the RX-frequency, use coil L 2 on synthesizer

mixer print board B 1l.

2. Tuning of the receiver

A. 21,4 Mc and 455 kc IF (print board B 01)

Connect a 21,4 Mc sweep generator (a 10,7 Mc sweep
generator normally contains sufficient second harmonics
to be used on 21,4 Mc) to point TP 1 on the RF and
mixer print board B 08 and the (DC) probe on point TP 1
on the IF print board B 0l. Adjust L 6 (print B 08) and
L 1 (print B O01) for minimum ripple. L 2 is tuned to
max. amplitude while L 3 is tuned to best possible
symmetry. Use the lowest possible input level to prevent
limiting in the second mixer. Connect the probe to the
AF output from the detector (a suitable point is pin 1
on the ampl. print B 09) and adjust L 4 in the IF to

max. discriminator slope and the best linearity.

B. RF amplifier and mixer (print Board B 08)

With the voltmeter on TP 2 (print board B 08) C 17 and
'C 18 are adjusted to max. deflection (approx. 1 V DC).
With the signal generator connected to the receiver input
c?2, C3, C6, C9 and C 10 are now tuned to give optimum

sensitivity.

C. AF-amplifier, squelch and key circuit (print board C 79)

Adjust the output level for the handset earpiece to 60 mV
with potmeter R 29. (3,5 kHz dev., 1 kHz modulation).

77169-4E2
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A.

Alternative method for tuning of Rx front IF without

a sweep generatar
Adjust C 17 and C 18 as desired under 'B'. Connect the

RF-signal generator output to TP 1 in the RF-amplifier and
use the horizontal deflection voltage from an oscilloscope
for modulation (FM) of the generator. Now the IF can be

tuned as previously described. By connecting the signal
generator output to the aerial input, all the capacitors

in the RF-amplifier and mixer can be tuned to max. deflection

with the probe on TP 1 in the IF amplifier.

Tuning of the transmitter

Transmitter mixer and amplifier (print board B 07)

The transmitter shall be keyed. The oscillator injection to
the transmitter mixer is tuned with L i (print B 07) to max.
DC-voltage on TP 1. Turn the capacitors C 2, C 6, C 11,C 13
and C 18 to max. capacitance. Connect the voltmeter to the
can of transistor Q 2 (can is connected to emitter) and tune
C 2 and C 6 to max. reading. Remove the cable from the trans-

mitter—-amplifier output (pin 4) and replace it with a watt-

meter (50 ohms, range 1 W). Now tune C 11, C 13 and C 18 and

readjust C 2 and C 6 to get max. output power (approx.
150 mW). When X-tal = 10,7 MHz, C24 is removed. When X-tal >
10,7 MHz, C22 is removed. When X-tal< 10,7 MHz, both capacitors

are used.

B. 25 W PA-stage (B 79)

Turn the potmeter R 1 (print board B 57 ) counter-clockwise
to get the output power‘stabilization out of function.
Connect a wattmeter (50 2, 10 or 50 W) to the test installa-
tion output and set the supply voltage to 12,0 V. Now tune
all the trimmers in the PA-stage to max. output power and
finish with a fine adjustment of C 18 on the transmitter
amplifier print B O7. Increase the supply voltage to 13,6V
and turn the potmeter R 1 clockwise until the output power

decreases to the desired value.

77169-4E2
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CQ

Transmitter fregquency

Connect a counter to the wattmeter and adjust the transmitter
frequency with the capacitor C 29 in the Tx-oscillator print

board B 11.

Modulation amplifier C 61

Connect a modulation meter to the transmitter low output impe-
dance generator to the microphone input 1 (term. 1).
Set all three potentiometers to their centre posistions, and
adjust the tonegenerator to give an output level of 20 mV at
1 kHz. Adjust potentiometer R 35 to give an output level of
20 mV at 1 kHz. Adjust potentiometer R 35 to give =5 kHz
deviation on the modulation meter. Set the tonegenerator to
1 kHz,'2 mV, and adjust potentiometer R 10 for a deviation
of 3 kHz. Repeat the procedure to check and adjust R 35 and
R 10 if necessary.
If the station is egipped with a handset, R 35 is adjusted
to 15 kHz with an input level of 4 V at 1 kHz.
When the generator is adjusted to give 1 kHz 400 mV, R 5
is adjusted to give the 25 kHz vérsion.
With respect to the 20 kHz version, use the same procedure
but read:

4 kHz in place of 5 kHz and
2,4 kHz in place of 3 kHz.
And with respect to the 12,5 kHz version, use the same
procedure but read:
2,5 kHz in place of 5 kHz and
1,5 kHz in place of 3 kHz.

77169-4E2
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TRIMNING AF MIKROPROCESSORFRONT
FALCK

1. Squelch

Squelchpotentiometeret R6 pd toneprint drejes helt mod
uret og heojttaleren abnes. Malesender tilsluttes med 1kHz
modulation 3kHz deviation. Signalniveauet sankes indtil
signal/stejforholdet pa hejttalerudgangen er 12 dB SINAD
uden psophometrisk filter. Squelchpotentiometeret drejes
nu helt med uret og langsomt tilbage igen indtil squelchen
netop abner. Malesenderniveauet reguleres ned og op, og
det kontrolleres at squelchen lukker ved ca. 7 - 9 dB
SINAD og abner ved 12 dB SINAD +/+ 2 dB.

2. Tonemodulation

Modulationsmeter med taller pa LF-udgangen tilsluttes.

Testpunkt TP1 pd D26 kortsluttes til stel. Knappen mar- w:hﬁ?
ket OPK 1 aktiveres. Displayet viser nu S FEJL. Senderen Thike
tastes og potentiometeret R23 p& D26 justeres til 2,4

kHz deviation. Tonefrekvensen kontrolleres med tzlleren.
Frekvensen skal vare 1539,0 Hz +/+ 1,5 Hz. Er dette ikke
tilfeldet kan frekvensen ®ndres med C17 og C22 og D26.
Fjernelse/tilfojelse af C22 giver en foregelse/formind-

skelse med ca. 1,8 Hz. Fjernelse/tilfejelse af C17 giver

en foregelse/formindskelse med ca. 4,0 Hz.

NOTE: Er IC4 pa D25 mazrket uge 31/82 eller for, skal en
kodeplug med feorste ciffer i ID-koden = 6 benyttes.

3. Feltstyrke

Feltstyrketriggerniveau justeres med R33 pa computerprint
D25. Denne funktion benyttes ikke i Falck anlag, sa ju-
stering er ikke nedvendig.

82248-4E2
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AP-RADIOTELEFON % 75011 - 4E2




AP-RADIOTELEFON

Nr. | Kode Data Nr. | Kode Data
R1 13-402 150 Q@ 4 W CR 25
Ccl 11-361 1 pF Ker.
c2 11-409 1 nF "
C3 11-409 1 nF "
D1 04-062 1N4148
Dz 04-062 IN4148
TR1 75332-4E2
RFCH

1 75290-4E2
RE 1] 17-059 AE 5612-02,RS-6V

National

Aerial switch for 2 m internal| Rettet: Tegn IStykl. nr:
PA Print board B 3SB1 o
Tilhgrer tegn. nr. 75011-4E2 R 75011-452
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11-8-76NC/JH RF Amplifier and mixer for 2m AC
1-7-77 JHIAC Stykl. nr.:
8-5-78 JH/AC Print board B08 C1,2 )
27-9- 79 POR/A
25-10-79POR ) Tegn. nr.:
12-2-81 LBy AP-RADIOTELEFON % 75015-4E2




AP-RADIOTELEFON

Nr. | Kode Data Nr | Kode Data

R1 13-295 10 KQ 1/8W CR 14 Ql 19-185| 3N 204

R2 13-289 | 3,3 KQ " " Q2 19-134! RYN 123 105
R3 | 13-267| 47 Q@ » " udmalt

R4 13-259 10 Q " " Ll 75331-4E2
R5 13-268 56 Q " " L2 75331-4E2
R6 L3 75328+75329-4E2
R7 13-295 10 KR L4 75330-4E2
R8 13-276| 270 Q " " L5 75328+75329-4E2
RO 13-271 ] 100 Q " " L6 76222-4E2
R10 | 13-267 47 Q " " F?/l 75328-4E2
R11| 13-267 47  Q " " R8/1 75328-4E2
R12 | 13-295 10 KQ " " [,7/2 80122-4E2
cl | 11-366| 3,3 pF Ker. [L8/2 80122-4E2
c2 19-330 18 pF Trim.

C3 19-330 18 pF "

c4 11-409 1 nF Ker.

C5 11-409 1 nF "

Cé6 19-330 18 pF Trim.

c7 11-409 1 nF Ker.

c8 11-409 1 nF "

C9 15-330 18 pF Trim.

Ccl0| 19-330| 18 pF "

Ccll| 11-370| 5,6 pF Ker.

Cclz2| 11-409 1 nF "

Cl3| 11-502 1 pF/35V Tant.

Cl4| 11-502 1 uF/35V "

Cl5| 11-397 68 pF Ker.

Cle| 11-368 | 4,7 pF n"

Cl7| 19-330 18 pF Trim.

Ccl8| 19-330 18 pF "

Cl9 | 11-409 1 nF Ker.

C2o| 11-368| 4,7 pF "

D1 04-062 | 1N4148

D2 04-062 | 1N4148

D3 04-062 | 1N4148

RF amplifier and mixer 2 m Rettet: Tegn IStykl. nr:
Print board B 08 C 1+2 Kot

Tilherer tegn. nr.: 75015-4E2 75015-452
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AP-RADIOTELEFON

Nr. | Kode Data Nr | Kode Data
R1 13-290 | 3,9 KQ 1/8W CR 16} C19| 11-504| 4,7 pF/10V Tant.
R2 13-302 47 KQ " " C20| 11-409 1 nF Ker.
R3 13-302 47 KQ " " C21| 11-416| 4,7 nF "
R4 | 13-272| 120 Q " n | c22| 11-504| 4,7 uF/10V Tant.
R5 13-263 22 Q " " Cc23| 11-404| 150 pF Ker.
R6 13-295 10 KQ " " c24| 11-461| 2,2 nF MKM
R7 13-295 10 KQ " " C25| 11-404| 150 pF Ker.
R8 13-271 | 100 Q " " c26| 11-416| 4,7 nF "
RS 13=-279 | 470 Q " " c27| 11-409 1 nF "
R10| 13-295 10 KQ " " D1 04-062| 1N4148
R11| 13-267 47  Q " " D2 04-062| 1N4148
R12 | 13-306 | 100 KQ " " D3 04-036| OA90
R13| 13-271| 100 Q " "
R14| 13-267 47 Q " " Ql 19-128| 40673
R15| 13-279 | 470 Q " " Q2 19-104| BF199
R16| 13-263 22 Q " " Q3 19-093| BC238B
R17| 13-281| 680 Q " "
R18| 13-289 | 3,3 KQ " " IC1l| 09-007| SO42E
IC2| 09-006| SOA4l1E
cl 11-403 | 120 pF Ker.
c2 11-504 | 4,7 pF/10V Tant. | L1 75282-4E2
C3 11-502 1 uF/35V " L2 75281-4E2
c4 | 11-504 | 4,7 pF/10V " L3 75280-4E2
C5 11-409 1 nF Ker. L4 75279-4E2
C6 | 11-396| 56 pF "
Cc7 11-504 | 4,7 pF/10V Tant. | X1 11-815| AP 22 20,945 Mhz
C8 | 11-413 | 150 pF N750 Ker. | X2 11-854| 21,4 Mhz
C9 11-396 56 pF Ker. X2 11-857| 21,4 Mhz
ClO| 11-413 | 150 pF N750 Ker. |RFC-| 06-001| Ferritperle-
Cll| 11-461| 2,2 nF MKM 1 FPhilips
Clz2| 11-416| 4,7 nF Ker.
Cl3| 11-416| 4,7 nF "
Cl4| 11-409 1 nF "
Cl5| 11-502 1 uF/35V Tant.
Cl6| 11-500| 0,1 uF/35V "
Cl7| 11-416| 4,7 nF Ker.
Ccl8| 11-504 | 4,7 uF/10V Tant.
giiitMgZO€FC]_and B 01 C3 Rettet: Twm  Stykl nr:
Tilherer tegn. nr.: 75076-3E2 Kontr- 75076452
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Kontr.:

75014-4LE2

AC

Tegn.:7-1- 75
Stykl. nr.:

Tegn. nr.:

AP-RADIOTELEFON #

Transmitter mixer and amplifier 2 m

Print board B0O7D 1

5-78 JHA
79 BJ/AC

5-

Rettet: 8_
18 -




AP-RADIOTELEFON

Nr. | Kode Data Nr. | Kode Data
R1 13-282 | 820 Q 1/8W CR 1lg D1 04-003| AAl43
R2 13-285| 1,5 KQ " " D2 04-003| AAl43
R3 13-267 47  Q " " D3 04-003| AAl43
R4 13-272 ] 120 Q " " D4 04-003| AA1l43
R5 13-282 | 820 Q " " D5 04-062| 1N4148
R6 13-2851 1,5 KQ " "
R7 13-267 47 Q " " Ql 19-102| BEX89
R8 13-266 39 Q " " Q2 19-102| BFX89
RO 13-275| 220 Q " " Q3 19-124| MRF 604
R10| 13-283 1 KQ " "
R11| 13-257| 4,7 Q " " RFC1 75290-4E2
R12| 13-382 10 KQ " "
TR1 75289-4E2
Ccl 11-388 27 pF Ker. TR2 75289-4E2
c2 19-330 18 pF Trim.
C3 11-394 47 pF Ker. Ll 75517-4E2
c4 11-409 1 nF " L2 75327-4E2
C5 11-409 1 nF " L3 75323+75325-4E2
Cé 19-330 18 pF Trim. | L4 75323+75325-4E2
Cc7 11-409 1 nF Ker. L5 75326-4E2
c8 L6 75323+75324-4E2
Co
Cl0| 11-40°9 1 nF Ker.
Cl1l| 19-330 18 pF Trim.
Cl2| 11-409 1 nF Ker.
Cl3| 19-330 18 pF Trim.
Cl4| 11-368| 4,7 pF Ker.
Cl5| 11-409 1 nF "
Cl6e| 11-409 1 nF "
Cl7| 11-385 22 pF "
cl8| 19-330 18 pF Trim.
Cl9| 11-409 1 nF Ker.
C20| 11-363| 2,2 pF "
c21| 11-376| 10 pF "
c22| 11-403 | 120 pF "
Cc23| 11-409 1 nF "
c24| 11-397 68 "

Tranmitter mixer and amplifier] Rettet:
Print board B 07 D 1
75014-4E2

Tilherer

tegn. nr.:

Tegn.. Stykl. nr.

Kontr.. 75014-452
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AP-RADIOTELEFON

Nr. | Kode Data Nr. | Kode Data
R1 13-267 47 Q 1/8 W RFC

R2 13-285 | 1,5 KQ n 1 75290-4E2
R3 13-259 10 Q@ " RFC

R4 13-267 47 Q" 2 75290-4E2
R5 13-259 10 Q v RFC

R6 13-275 | 220 Q@ " 3 75290-4E2
R7 13-259 10 Q " REC

cl | 11-373 | 6,8 pF Ker. 4 75290-4E2
c2 19-334 50 pF Trim.| RFC

C3 11-376 10 pF Ker. 5 75290-4E2
c4 11-502 1 uF/35 Tant.

C5 11-409 1 nF Ker.

C6 11-381 15 pF "

c7 19-334 50 pF Trim.

Cc8 11-502 1 pF/35 Tant.

Co 11-409 1 nF Ker.

ClO0| 11-387 22 pF "

Cll | 19-334 50 pF Trim

Cl2| 11-502 1 pF/35 V Tant.

Cl3| 11-394 47 pF Ker.

Cl4a| 11-394 47 pF "

Cl5 | 11-409 1 nF "

Cle | 19-334 50 pF Trim.

Cl7| 19-334 50 pF "

Ql 19-121 BLY 87 c

Q2 19-122 BLY 88 c¢

Q3 19-111 BLY 89 c

Ll 75320-4E2

L2 75320-4E2

L3 75318-4E2

L4 75320-4E2

L5 75318-4E2

L6 75320-4E2

L7 75318-4E2

10-25 W internal PA 2 m Rettet: Tesn | Stykl. nr:
Hiihorer “taon nr: ™ g6307-am2 ontr- 76307-452
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Rettet:15-6.78 JS/A

Thermal protection of 10-25W internal PA
Print board B80A 1

Tegn.:5-11 -76 | Kontr.:
AC

Stykl. nr.:

AP-RADIOTELEFON %

Tegn. nr.:

76328 - LE?2




2N 4918

b
Topview | O —¢

[Rettet: 21-4-77JH

16-3-79 Bl

Sense amplifier for output power stabilizing of
internal PA. Print board B 57 B1

Tegn.: 29-12 -75
AC

Kontr.:

Stykl. nr.:

AP-RADIOTELEFON %

Tegn. nr.:

75622- LE?2




AP-RADIOTELEFON

Nr. | Kode Data Nr. | Kode Data

R1 19-258 10 KQ Trim.

R2 13-295 10 KQ 1/8W CR 16

R3 | 13-287 | 2,2 KQ " "

R4 13=-312 1 MQ " "

R5 13-368| 680 Q 4+ W CR 25

R6 13-283 1 KQ 1/8W CR 16§

Cl 11-406 | 330 pF Ker.

c2 | 11-506, 10 pF/25V Tant.

C3 | 11-406 | 330 pF Ker.

C4 | 11-404 | 150 pF "

-C5 11-481 10 nF Pol.

D1 04-045 | 4,3 V Zener

Ql 19-176 | 2N4918

ICl| 09-003 | TAAT765A

Sense amplifier for output power stabili- JTesr: Stykl. nr:
zing of internal PA Print board B 57B 1 v

Tilherer tegn. nr: 75622-4E2 emtr 75622-4S2




36mH
Rettet: Tegn.:9-1-75 | Kontr.:
AC
Aerial filter for 2 m Stykl. nr.:
Tegn. nr.:
AP-RADIOTELEFON % 75016~ 4E 2




AP-RADIOTELEFON

Nr. | Kode Data Nr. | Kode Data
Cl 11-450 | 47 pF feed-thru
Philips 2222 700
03479
cz2 11-449 | 33 pF feed-thru
Philips 2222 700
03339
C3 11-449 | 33 pF feed-thru
Philips 2222 700
03339
c4 11-450 | 47 pF feed-thru
Philips 2222 700
03479
L1l 75325-4E2
L2 75322=4E2
L3 75321-4E2
L4 75322=4E2
L5 75325-4E72
Aerial filter for 2m Rettet: feon- | Stykl. nr:
Tilherer tegn. nr.: 75016-4E2 Kontr.. 75016-452
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AP-RADIOTELEFON

Nr. | Kode Data Nr. | Kode Data

R1 | 13-283| 1 KQ 1/8W CR16 |c1 |11-504 | 4,7 uF/10V Tant.
R2 | 13-315(470 KQ ™ m lc2 | 11-504 | 4,7 pF/10OV Tant.
R3 | 13-285[1,5 KQ " m 3 | 11-504 | 4,7 uF/10V Tant.
R4 13-283 1 KQ " c4 11-502 1 uF/35V Tant.
RS 19-263 100 K& Trim. C5 11-506 10 puF/25V Tant.
R6 13-300| 33 KQ 1/8W CR16 |[c6 11-493 47 nF MKH
R7 13-295| 10 KQ " " C7 11-406 330 pF Ker.
R8 13-283 1 KQ v " C8 11-504 4,7 wF/10V Tant.
RO 13-295| 10 KQ " " CO 11-507 22 uF/16V Tant.
R10| 19-263 100 KQ Trim. ClO | 11-471 1,5 nF Ker.
R11 C11 | 11-501 | 0,47 uF/35V Tant.
R12| 13-2891(3,3 KQ 1/8W CR16 |cl2 | 11-507 22 uF/16V Tant.
R13| 13-275(220 Q@ v " Cl3 | 11-477 4,7 nF Poly.
R14 Cl4 | 11-501 | 0,47 pF/35V Tant.
R15| 13-304| 68 KQ v " Cl5 | 11-478 6,8 nF Poly
R16| 13-297| 15 KQ " " cCle | 11-397 68 pF N750Ker.
R17| 13-301| 39 KQ " " Cl7 | 11-486 2,2 nF MKH
R18| 13-300| 33 KQ " " Ccl8 | 11-507 22 uF/16V Tant.
R19| 13-302| 47 KQ " " Cl9 | 11-406 330 pF Ker.
R20| 13-295| 10 KQ " " C20 | 11-409 1 nF Ker.
R21| 13-287|2,2 KQ " "

R22| 13-295| 10 KQ " " D1 04-062 1N4148

R23| 13-302| 47 KQ " " D2 04-062 1N4148

R24| 13-313| 27 KQ " " D3 04-062 IN4148

R25| 13-294 8,2 KQ " " D4 04-062 1N4148

R26| 13-294(8,2 KQ " " D5 04-062 IN4148

R27| 13-309 (220 KQ " " D6 04-062 1N4148

R28

R29| 13-313| 27 KQ " " Ql 19-084 BC308B

R30| 13-308|150 KQ " Q2 19-117 BC238

R31| 13-306|100 KQ " "

R32| 13-306|100 KQ " " IC1l | ©9-080 LM358N

R33| 13-287(2,2 KQ ¢ " IC2 | 09-080 LM358N

R34| 13-289(3,3 KQ "

R35| 19-255(2,2 KQ Trim.

R36| 13-291 (4,7 KQ 1/8W CRL6

R37| 13-306|100 KQ " "

Modulation amplifier Rettet: Tean- I Stykl. nr:
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AP-RADIOTELEFON

Nr. | Kode Data Nr | Kode Data

R1 13-293 | 6,8 KQ 1/8W CR 1¢] C4 11-409 1 nF Ker.
R?2 13-288 | 2,7 KQ " " C5 11-428 33 pF Ker. N750
R3 13-288 | 2,7 KQ " " Cob 11-429 82 pF Ker. "
R4 13=-277 | 330 Q " " Cc7 11-409 1 nF Ker.

R5 13-394 | 100 KQ 4+ W CR 25| c8 11-504| 4,7 pF/10V Tant.
R6 13-295 10 KQ 1/8wW CR 16| C9 11-401] 100 pF Ker.
R7 13-291 | 4,7 KQ " " Cl0| 11-416| 4,7 nF "

R8 13-267 47 Q " " Cll] 11-403| 120 pF "

RS 13-278 | 390 Q " " cl2| 11-399 82 pF "
R10O | 13=279 | 470 Q " " Cl3| 11-416| 4,7 nF "
R11| 13-279 | 470 Q " " Ccl4| 11-502 1 uF/35V Tant.
R12 | 13-267 47 Q " " Cl5| 11-416| 4,7 nF Ker.
R13 | 13-295 10 KQ " " Cle| 11-504| 4,7 uF/10V Tant.
R14 | 13-293 | 6,8 KQ " molc17] 11-502 1 uF/35v "
R15| 13-279 | 470 Q " " c1l8| 11-409 1 nF Ker.
R16| 13-265 33 Q " " Cl9f 11-416| 4,7 nF "
R17| 13-279 | 470 @ n | coo| 11-415| 4,7 nF "
R18 | 13-267 47 Q " " c21l| 11-415| 4,7 nF "
R19 | 13-267 47 Q " " c22| 11-409 1 nF "
R20 | 13-302 47 KQ " " c23 | Note: see draw.
R21| 13-299 | 22 kQ m | co4| 11-430| 330 pF N750

R22 | 13=271 | 100 Q° " " C25| 11-404| 150 pF "
R23 | 13-271 | 100 Q " " C26| 11-430) 330 pF N750

R24 | 13-259 10 @ " " c27] 11=-502 1 uF/35V Tant.
R25| 13-293 | 6,8 KQ " " c28( 11-293 39 pF Ker.
R26 | 13-291 | 4,7 KR " " Cc29| 19-=330 18 pF Trim.
R27 | 13-291 | 4,7 KQ " " C30| 11-416| 4,7 nF Ker.
R28 | 13-295 10 KQ " " Cc31] 11--409 1 nF "
R29 | 13-271 | 100 Q " " Cc32| 11-409 1 nF "
R30 | 13-295 10 KQ " "

R31 | 13=279 | 470 Q " "

R32 | 13=279 | 470 Q " " D1 04-062| 1N4148

R33| 13-271 | 100 Q " "

Cl 11-504 | 4,7 uF/10V Tant.

c2 11-409 1 nF ler.

C3 11-429 82 pF Ker. N750

Synthesizer mixer and Tx-oscillator Tean | Stykl. nr:

for 2 m Print board B 11 B 1 Kontr..

Tilherer tegn. nr.. 75019-3E2 75019-452




AP-RADIOTELEFON

Nr. | Kode Data Nr | Kode Data
Ql 19-104 BF199
Q2 19-104 BF199
Q3 19-104 BF199
Q4 19-128 40673
Q5 19-104 BF199
Q6 19-104 BF199
RFC~ 04-114 74016-4E
1
RFC— 04-114 74016-4E
2
RFC— 04-114 74016-4E
3
Ll 75294-4E2
L2 75293-4E2
X1 Frequency depen-
dent on desired
band. Spec. AP20
X2 Frequency depen-—
dent on mode of
operation.
Simplex,duplex etq)
Spec. AP22
Synthesizer mixer and TX-oscillator Tesn | Stykl. nr:
for 2m Print board B 11B 1 Kontr
Tilherer tegn. nr.: 75019-3E2 75019-452




AP-RADIOTELEFON

Nr. | Kode Data Nr. | Kode Data

R1 13-293 | 6,8 KQ 1/8W CR 16| C4 11-409 1 nF Ker.
R2 13-288 | 2,7 KQ " " C5 11-428 33 pF Ker. N750
R3 13-288 | 2,7 KQ " " c6 11-429 82 pF Ker. "
R4 13-277 | 330 Q " " c7 11-409 1 nF Ker.

R5 13-394 | 100 KQ + W CR 25/ C8 11-504| 4,7 uF/10V Tant.
R6 13-295 10 KQ 1/8W CR 16l C9 11-401| 100 pF Ker.
R7 13-291 | 4,7 KQ " " cl0| 11-416| 4,7 nF "

R8 | 13-267 47 Q " Cll| 11-403| 120 pF "

RO 13-278 | 390 Q " " cl2| 11-399 82 pF "
R10 | 13-279 | 470 Q@ " " C13| 11-416| 4,7 nF "
R11| 13-279 | 470 Q " " Cl4| 11-502 1 uF/35V Tant.
R12 | 13-267 a7 Q v " Cl5| 11-416| 4,7 nF Ker.
R13 | 13-295 10 KQ " " Cl6| 11-504| 4,7 puF/10V Tant.
R14| 13-293 | 6,8 KQ " " Cl7| 11-502 1 uwF/35v "
R15| 13-279 | 470 Q " " Cc18| 11-409 1 nF Ker.
R16 | 13-265 33 Q@ n " Cl9| 11-416| 4,7 nF "
R17| 13-279 | 470 Q@ " " c20| 11-415| 4,7 nF "
R18 | 13-267 47 Q@ " " Cc21| 11-415| 4,7 nF "
R19 | 13-267 a7 Q " " Cc22| 11-409 1 nF "
R20 | 13-302 | 47 KQ n|co3| Note: see draw.
R21 | 13-299 22 KQ n " C24| 11-430| 330 pF N750

R22 | 13-271 | 100 Q " " c25| 11-404| 150 pF "
R23 | 13-271 ] 100 @ " " C26| 11-430| 330 pF N750

R24 | 13-259 10 Q " " c27| 11-502 1 uF/35V Tant.
R25| 13-293 | 6,8 KQ " " c28| 11-293 39 pF Ker.
R26| 13-291 | 4,7 KQ " " Cc29| 19-330 18 pF Trim.
R27| 13-291 | 4,7 KQ " " C30| 11-416| 4,7 nF Ker.
R28 | 13-295 10 KQ " " C31| 11--409 1 nF "
R29 | 13-271 | 100 Q@ " " C32| 11-409 1 nF "
R30| 13-295 10 KQ n "

R31| 13-279 | 470 Q@ " "

R32 | 13-279 | 470 Q " " D1 04-062| 1N4148

R33| 13-271 | 100 Q@ " "

Cl 11-504 | 4,7 pF/10V Tant.

Cc2 11-409 1 nF ler.

Cc3 11-429 82 pF Ker. N750

Synthesizer mixer and Tx-oscillator

Print board
tegn. nr.:

for 2 m
Tilherer

B 11 B 2

75019-3E2

Tegn..

Stykl. nr.

Kontr.:

75019-452




AP-RADIOTELEFON

Nr. | Kode Data Nr | Kode Data
Ql 19-104 BF199
Q2 19-104 BEF'199
Q3 19-104 BF199
Q4 19-128 40673
Q5 19-104 BF199
Q6 | 19-104 | BF199
RFC— 04-114 7401 6-4E
1
RFC—H 04-114 74016-4E
2
RFC—- 04-114 74016-4E
3
Ll 75294-4E2
L2 75293-4E2
X1 45,30 MHz
X2 12,95 MHz
Synthesizer mixer and TX-oscillator Tegn.. Stykl nr:
for 2m Print board B 11B 2 Kontr.
Tilherer tegn. nr.. 75019-3E?2 ' 75019-452




AP-RADIOTELEFON

Nr. | Kode Data Nr. | Kode Data

R1 | 13-300| 33 KQ 1/8 W ca | 11-409 1 nF Ker
R2 | 13-281| 680 Q c5 | 11-507 | 22 pF/16 V Tant
R3 | 13-273| 150 Q c6 | 11-416 | 4,7 nF Ker
R4 | 13-306| 100 KQ C7/ | 11-379 | 12 pF "
R5 | 13-295| 10 kQ Jéﬁi3‘11-381 15 pF "
R6 | 13-295| 10 kQ 382 11-373 | 6,8 pF "
R7 | 13-287| 2,2 kQ CL3l 11-374 | 8,2 pF "
R8 | 13-289| 3,3 kQ 292 11-385 | 22 pF "
R9 | 13-295| 10 kQ con3l 11-390 | 33 pF "
R10| 13-289| 3,3 kQ C10 | 19-328 9 pF  Tekelec
R11| 13-295| 10 kQ Cl1 | 11-363 | 2,2 pF Ker
rR12| 13-281| 680 @ c12 | 11-409 1 nF "
R13| 13-270| 82 Q c13 | 11-409 1 nF "
R14| 13-295| 10 kQ c14 | 11-409 1 nF "
R15| 13-295| 10 KQ C15 | 11-509 | 47 uF/6,3V Tant
R16| 13-267| 47 @ C16 | 11-409 1 nF Ker.
R17| 13-302| 47 KQ " C17 | 11-409 1 nF "
R18| 13-267| a7 @ c18 | 11-409 1 nF "
R19| 13-283 1 KQ C19 | 11-409 1 nF "
R20| 13-2791 470 Q " c20 | 11-409 1 nF "
R21| 13-275| 220 Q " c21 | 11-409 1 nF "
R22| 13-267| 47 Q " c22 | 11-409 1 nF "
R23| 13-267| 47 Q c23 | 11-409 1 nF "
rR24| 13-265| 33 Q c24 | 11-409 1 nF "
R25| 13-278| 390 Q C25 | 11-409 1 nF "
R26| 13-267| 47 Q " C26 | 11-409 1 nF n
R27| 13-285| 1,5 KQ ™ c27 | 11-409 1 nF "
R28| 13-279| 470 Q c28| 11-409 1 nF "
R29| 13-263| 22 Q D1 | 04-062 | 1N4148

R30| 13-275| 220 Q D2 | 04-009 | BB10O5G

R31| 13-267| 47 @ D3 | 04-009 | BBLO5G

R32| 13-263| 22 @

R33| 13-267| 47 @ Q1 | 19-093 | BC238B

Q2 19-105 | BFY90
C1l 11-503| 2,2 uF/25 V Tant |Q3 19-102 | BFX89

Cc2 11-508 33 pr/10 Vv M Q4 19-102 | BFX89
Cc3 11-500( 0,1 puF/35 Vv " Q5 19-102 | BFX89
Voltage controlled oscillator for 2M Tesn IStykl. nr.

. Print board B 19 B 1,2,3,4. -
Tilhgrer tegn. nr.: 75082+ 3E 2 entr.. 75082-45 2




AP-RADIOTELEFON

Nr. Kode Data Nr. Kode Data
Q6 19-104 BF199

Q7 19-104 BF199

REFC1] 04-114 74016-4E

L1112 75291-4E2

L134 80123-4E2

TR1 75288-4E?2

TR? 75288-4E2

TR3 75288-4E2

Voltage controlled oscillator | Rettet: Tegn.. Stykl. nr:
for 2m Print board B19B 1234. o

Tilherer tegn. nr.: 75082-3E2 ; 75082-432
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Display og tastatur D 23 B

For microprocessor front AP 2000
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P1

+5V

Vol.12
2x68 uF
ook I I XSS H
GND2 O 0 22
I
ON/OFF 9 O _}_ 5 91 Onfoff
Display 11 O R .
copr L L L L
Display
c1 |c2|c3|c8 51 02
.5V 1NLDO1  INLILS 01945V
2" display
RC 6 x 10K P70[43
——O03 E 4
P71)14
o4 F
P7201S
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7|Prog. PB3|17,
70 R13
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Pso[t 15|R 02}
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PS1[23 14]cL 0410 Q2
1c2 osp
Ps3|2! £017 062
—O 14 Digit 3
o718 aaezz 9!
P43[S 08l®
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g e
GND Qs O 16 Digit 5
112 +5V
Q6 —O 20 Digit 6
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T O‘BB ° Q7§: O 17 Digit 7
3Tz 119 :.T7Te 5 19 2x
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sl SE D39 INL14S :
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Fu A board
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Andr. nr.:
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Kodeplug print D27A
Microprocessor front AP 2000

ap radiotelefon ars

Tegn. nr.:
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C24

O Spare input 2

cgO Spare input 1
51220 Data chance
¢ R
"sY RB  9x 33K as C‘lQO eset
] SV O Tt O Ext alarm
ENIES 1c6 D5 |D4| '
e i 1 2xineslh A (b D10
L 13 12 | | Sl
¢ 220K 20 I BZX79C
D8 R 6 ! IC6101 Voo Q it bl — |- 24V
¢ 220K H 0 m LHASZ 3
2xIN4IL8 C1. 230F 1c7 T R20
FUE 2y 2xtar P27 [ 13 b- 220K 20
~o X-tal mm 3 p26 7 1C7 R19 —CO Alarm to af amp.
it Xtal2 P25 {38 11 g >0l O +5V
Q1
C2 22pF . pay 35— <o
'S5V Reset " {1T0K}— A R10 29
o R1 s |— P17 R15 [7\BCITE 100 Loop switch
ez i 58 33 10K} as \\S ) R16 (22
51e>08 6|7 P16 R17 /7 BC328 (100} O AF block by 5V
< INT 110 K} R18 C26
L o o p1s |32 (100} O Mod amp block
-
ol Jo_ R 2 O—EA -O Rx block by OV
T D2 P1s [
{4 8 =D 1C7 Tx block by 0OV
csl NGB p13 (30 3y + 12V supply
o1 — PSEN s
womfI wires || P12 [29 D6 | g NIt
+5V WR o 1c7
g P11 |28 1 A>C2 + 12 Vkeyed
,_- _______ __—l @
RA : ’ : b P10 27 + SV continuos
9x10K L= T T 1 - Volume reg
ALE | ED) 0V display
JDJB, O——==20 + 5V display
12ng0 vdd 28 IN& o—1  C135 onsoft switch
13 5 €375 ¢s
141pB2
1Sps3  Prog. 25 €38 prog
61554 p23 |24 €395 p23
17pgs p22[23 CL045 p oo
18pss P21 [22 Cilo p2s
19087 P20 [2 — €424 p 20
S €1 5 6ND
20 C3145 45V front supply
45V
Connector to frontexpander
20] 2] O n. CL 24 ] 10 x 100
o6 2 8lp23 Psof1 R %8} C155 Code 1
1c4 a0 {2 alp22 Ps51[23 {R48} C15 Code 2
2732 A9 [22 101p21 P52|22 R 47} €105 Code 4
ng |23 11]p20 P53 21 1Rz 6} €76 Code 8
; 7{Prog.
Moz a7 |t bics P60 (20 [R45} €8 5 Code6
16la6 @ a6 |2 P61 119 @]——Lo Code 32
15105~ a5 B P62 [18 Raa}—-——oc" Code 66
180, & Al P Ics P63 |12 €2 5 Code 128
1303 © a3 8 8243
1; Q2 A2 P;; 16 ‘@_—QZB‘O Spare output 2
gCl‘l Al 12 - P ;'f R51} €274 Spare output 1
Q0 AU 8 12 P71 - o C8 & oft block
P70 €30 5 Double receiver
12 18_[_ PL3P42P41P40 2o O +5V
5V 5[4 3] 2
11 20
g[ TE 9 o
13 12 [
I 15 1C6
1c3 R39 )
‘; HEF 40373 166 6 (= 5 220 17() Sq condition
1C6
R 38
4 5 8 9 220K] €325 "0 for HS in stand
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0D
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M39  RFCI €36
+12 Vsupply O ~+12V supply
10 pH a2 €35
VR O + 5V display
Cch i C3 L 2N4918 i}
N9 Cs
x| ||
1000 pF I A7)JFI | 150 pF c36
| OV display
Q3
D1
1NL148
o BC328
+5V o8
BC338
Ic1 R4
o {2.2K] c31
2931 l__L -O + 5V front supply
M17 €s
Squelch O I 33uF
reg. —‘
M6 1€2 Cc9 O—O0 2 Code 128
M1 Cc ode
+12Vbattery O- LM O +5V cont.
Cé IL M3 O——0 C4 Code 64
M8 = ||
o——o0 T k v
7 L7F D7 100nF [ “ 1c3 1C3 M& €3 Tx block by 0
'+ < A M5 O———O0 C5 Code 32
1
INe 168 M7 0———0 C6 Code 16
4093 4093
bS5 cs M9 O———o0 C7 Code 8
1c3 1NL148
2 1| ra3 E M11 0———0 C10 Code 4
1
03 BC338 13 (100K} M130———0 C11 Code 2
0V
] <[4 4093 M140———O0 C12 Rx block by OV
™
o cc oo 4 c13 M150———0 C15 Code 1
REL1 R
Qs +—La -0 On/off switch M160———0 C16 5V keyed
D& |IN4L1 48 1C4 = ,
__J- 7\ _ BC 338 74013 22nF M190———o0 C17 Sq. out
ol off M20O———O C18 Volume reg
o« 5 IN4148 C8 block
M10 N M210——O0 C19 Ext alarm
12 Qs B2 oy shul yon Normally
+ 12V T 12.2K ~ S p not used M220———O C20 Alarm toaf amp
switched BC338 sy Owulipaben s
c13 ¢ R1S +5V M230——0O C22 AF block by SV
A——{100K i c21 M250——0 C23 Field strength
100nFI —O Data
- 13ls 6| 8 24] chance M260———0 C24 Spare input 2
c1s N 15[ Hold Reset Data .
- Bias ance o 5 M270———0 C25 Spare input 1
- ofx ! 1cs a3 P43 c1
oIy 220F °.9 froos Q20 g P42 o GND M280———0 C27 Spare output 1
aof- 11 P41
C16 1
v i 14]signal aoh2 21 Pao M290———o0 C 28 Spare output 2
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tone Rx 100nF 7 v
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] 1c7
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Chassis for 5V keyed
+5V keyed

Handset mic.
Handset mic. chassis
D7 for power reg.
Handset key

AF for tone Rx

Handset speaker

12 V for 25 W internal

Dyn. mic. chassis
Dyn. microphone

Aerial

Chassis
Chassis

Ext. alarm

12V for 6W PA
12 V keyed

{70065

Display

Tens

@~ N 2o N

Free

Free

Loudspeaker

Main switch

Main switch

+12 V from main switchi
+12V for lamps
+12V for ext. use
+5V supply

+12V for display
Chassis for 5V supply

Thermal protection
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12V

10}.] F/ 25V

C2

IA,'?JF/ZSV

Relay

®

box

Rettet: 23-3-786 Zm ?

Extern timing for hornrelay
Print board B 34B 1

Tegn.:21-4-75 | Kontr.: 21-4-75

AP-RADIOTELEFON #

AC TJ
Stykl. nr.:
WKL 5169 -4S2
Tegn. nr.:
75169-4E2




AP-RADIOTELEFON

Nr. Kode Data Nr. Kode Data

R1 13-291 4,7 KQ 1/8W CR16

R2 13=-313 27 KQ "

R3 13=-313 27 KQ n "

R4 13-687 4,7 Q 6 W Dale

cl | 11-506 10 uF/25V Tant.

c2 | 11-505| 4,7 uF"25v "

D1 04-060 1N4001 -

Ql 19-095 BC327

Q2 19-175 2N4921

Ll 17-054 Rele 274-10

Extern timing hornrelay Rettet: Tegn 1Stykl. nr:
Print board 34 B 1 —

Tilherer tegn. nr.: 75169—4E2 o 75169-4S2




g, o

white

Dyn. microphone C[ __green

O 14

blue

012

e

red

O 11
010
09
Os
07

o6

O

O 4
o3
02
o1

013

Microphone
Mic. chassis
+5V

Ext. key
Chassis
Loudspeaker
12V supply
Main switch
Main switch
+12V

+12V for key

External alarm

Rettet: Tegn.: 4 -11 -76 | Kontr.:
Installation for close talk AC
microphone, AP 2000 Stykl. or.:
Tegn. nr.:
AP-RADIOTELEFON % 76327 - LE2
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~ " AP-RADIOTELEFON

Nr. Kode Data Nr Kode Data

R1 |13-359 | 100 Q CR25 1/4W

cl [11-506 10 pF/25V Tant.
- c2 [11-500 | 0,1 uF/35V "
c3 |11-506 10 pF/25vV "
- ca |05-030 [1000 pF/16V El.lyt
C5 [11-409 1 nF Ker.
—_ C6 |[11-500 0,1 pF/35vV Tant.
C7 |11-409 1 nF Ker.
_ c8 [11-409 1 nF "
) c9 |11-409 1 nF "
a D1 |04-040 3051

Tegn.. .
Installation for microprocesso:Rettetf eon Stykl. nr.

Rf%nt board C 48 Al front Kontr.
ilherer tegn. nr.: 82246-2E2 82246-2E2




Microphone
unit

R1
{22K}—0 1 red  5-10V supply

C
470 DI —O 2 white output
IL O1pF ,L

c3 ' C2 ,
01 FT F3 F
K s O 3 shield earth

_Rettet:

25-5-77 LT/AC

13-10-80 LB/AMC

Tegn.: 4L-3-77 Kontr.:
Microphone 213-020 AC

Stykl. nr.:
Print board B 81 B1

Tegn. nr.:

AP-RADIOTELEFON 4 77127 - LE2
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