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Technical decription TP 3000 Receiver.
400 - 470 MHz.

The RF signal goes through the antenna relay, and arrives to the RF amplifier
Q1l, which is a low noise bipolar transistor. The necessary selectivity is
achieved by the use of high Q Helical coils.

The first mixer Q2 is a single gate junction FET. The input signal 400 -

470 MHz is converted down to 21,4 MHz which is the 1st. IF. The 1st. local
oscillator signal from 421,4 - 491,4 is injected into the source of the FET.
The IF signal 21,4 MHz is fed through the x-talfilter giving exellent adjacent
channel selectivity. From the x-talfilter the signal is fed to the 2nd. mixer
through a 20 db dual gate MOS FET amplifier Q1.

The 2nd mixer is an integrated balanced type with built in local oscillator.
The local oscillator is controlled by an external x-tal with nom. frequency
20.945 MHz.

The 2nd IF signal of 455 Khz is fed through a tuned circuit L3 to the detector
IC3, the coil L4 is the detector coil in the quadrature detector circuit.

The AF signal is supplied to the amplifier and squelch circuit by an emitter
follower Q2.

The AF signal goes through the electronic attenuator consisting of the diodes
D1 and D2 (TP139). When a DC-voltage is applied to the diodes, the diode
current will more or less short circuit the AF-signal. The applied DC-voltage
is the volume control.

The volume control circuit is followed by an amplifier Q1 (TP 139) which
compensates for the loss in signal from the following deemphasis R8, Cl2.

The AF signal is then led to the integrated audio power amplifier IC1

(TP 139).which delivers approx. 3-4 watt output power into the 4 ohm loudspeaker.
The squelch circuit consists of an 7-8 Khz tuned amplifier Q7 followed by

the noise detector D4 and D5. D6 is on when the base is negativ from the
rectified noise. This results in an attenuation of the audio signal by means
of Q2 and Q3.

The muting level is controlled by a DC voltage from the control box.

The transistor Q4 is used to drive the occupied indicator when squelch is
open or a carrier present.

Blocking of the AF amplifier is acomplished through the diodes D7, D10, and
D11.
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Technical Description TP 3000 Transmitter.
400 - 470 MHz.

From the Tx buffer, Q6 (TP 132) the VCO signal is led to the ballanced mixer
Q3 and Q4 (TP 138). The VCO signal is always differing 21,4 MHz. from the
Receiver frequency , therefore, in order to get the transmitter frequency,

a mixer is necessary.

The local oscillator is a combined crystal osc/doubler. For simplex operation
the crystal therefore has to be 10,7 MHz. The transmitter amplifier consists
of Q5, Q6, Q7, and Q8. (TP 138), and again in order to achieve sufficient
suppression of unwanted sidebands, the use of high Q helicoils is necessary.
The output power for the power amplifier is approx. 200 mV out of Q8.

The power amplifier consists of the stages Q1, Q2, and Q3, and a power sensing
and regulation circuit IC 1, and Q5. From the power sensing circuit a DC voltage
proportional to the forward output power, is led to the regulation amplifier
and compared to a reference voltage from IC 2. If the voltage from the sensing
circuit is greater than this reference voltage, the regulation transistor

Q5 will reduce the supply voltage to the driver Q1 and thereby the output
power.

The output power is adjustable with the potentiometer R10. Note that the last
2 transistors in the power amplifier, are supplied independent of the key.

The Tx indicator is controllled by the presense of high frequency power.

The power amplifier is followed by antenna filter which suppresses the
harmoinics from the transmitter.

The diode D3, C46, and R13 forms a switch, which short circuit the receiver
input, when the transmitter is keyed.

Modulation amplifier and limiter.

The modulation amplifier consists of Q11, ICl, and IC2. Qll is the preamp-
lifier giving a sensitivity of max 1 mV, in ca. 600 ohm. It is followed by
the preemphasis condenser C43, and the sensitivity potentiometer R38.

IC1 acts as amplifier and clipper, and is followed by IC2, a 3 KHz active
low pass filter. The potentiometer, R54 adjusts the max. deviation. When the
tone input is used, the microphone amplifier Q11 is blocked via D7.

Power supply and controls.

The supply voltage for most internal circuits, is 9 volt stabilized by means
of IC2 (TP 139). Q8 is the series pass element.

The unit is started by activating the relay A.

Once activated, relay A hold itself as long as voltage is supplied to the
set.

The transistors Q9 and Q10 act as 9 volt key switch.
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Technical description Tp 3000. Synthesizer

400 - 470 MHz.

The synthesizer logic in the TP 3000 is based upon the dual modulus prescaling.

The princible is shown in the blok diagram.

Ref.osc div

vCco

program

divider
+ N

program
divider

prescaler
Pand P+1

+ A

The operation is as follows:

First the prescaler divides by P+1, A times. Every time a P+1 pulse enters the

prescaler, both the +A counter and the + N counter are decremented by 1.
This continues until the + A counter reaches zero.

At the end of (P+1) A pulses, the state of the : N counter is equal to (N-A).
Then the modulus of the prescaler is changed to P by the + A counter. The dual
modulus prescaler continues to divide by P until the remaining count (N-A) in
the + N counter is decremented to zero.

When this is completed, both counters are resetted and ready to start a new

cycle.

The dual modulus prescaler in TP 3000

The prescaler is set to 50/51 in the divider ratio and an extra divider of

+ 2 is incorporated in order to get the input frequnecy for the dual modulus
below 250 MHz, which is max. input frequency.
The output frequency from the prescaler is between 5=4 MHz.

The PLL. synthesizer (TP 132).

From the prescaler IC 1, the LSI synthesizer IC 3 receives the input frequency.
IC 3 is a complete synthesizer with a 10 bit N-counter and a 6 bit A-counter,

a x-tal oscillator with divider for setting of the reference frequency, And
a phase-frequency detector, eith lock detection.
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The reference oscillator frequency is 6,4 MHz at 25 KHz channel spacing.

The system frequency is adjustable with C 60.

The reference oscillator is temperature compensated, and in cold environments
the x-tal is heated up by means of the circuit Q10, R39, and R40.
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low pass filter IC4/1 according to errors in phase and frequency.
IC 4/2 is another low pass filter which removes the 12,5 KHz ripple.
The remaining DC-errorvoltage is led to the vco frequency control D2.

— e e e o e e e ded e et e - —

The trimmer condenser C31, adjusts the vco from 400-500 MHz.

The frequency is controlled by the varicap D2.

The varicap D4, is for the modulation.

The output from the vco is led through the main buffer Q5, to the Rx-buffer,
Tx-buffer and the synthesizer buffers, Q7, Q6, Q8, and Q9, respectively.
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Calculating the band code and channel code.

We have the total division ratio

Frx= Receiver frequency. t = Frx + 21,4
0

21,4 MHz= 1st. IF. »025

0,025 MHz= Channel spacing.

Furthermore we have that 2

Nt:NxP+A

N: is the number to be programmed into the + N counter, in order to decide
the frequency area. N must be an integer.

P: is an integer from the prescaler modolus, here P=50.

A: is the number to be programmed into the =+ A counter in order to decide
the wanted channel. A is an integer O A 113.

An example : A

We want to find the frequency area code and the channel code, for the receiver
frequency : FRx = 468,125 MHz.
Step 1. Calculate the total division ratio NT according to 1

N, = 468,125 MHz + 21,4 MHz
t 0,025 = 19581
step 2. Use formula 2 to find N and A
we have NT = N x P + A A + N = NT
P
NT = 19581

P = 50

We have: A + N = 19581= 391,62 select N to be the highest integer, that is
N = 391. 50

The rest NT - ( 391 x 50 ) = 19581 - 19550 = 31 = A

We have the division retio for the + N counter = 391

and for the + A counter = 31.
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From example A we have that N = 391 and A = 31 these numbers are coded as
follows: ) N
1. Enter the programming table and find the number 391.
2. Check that the frequency area is ok.
3. Connect the input of the N divider according to the table.
The code for N = 391 is read A A AB O O O Free.
and is coded as shown.

[oooogap/@ol—/

[© 0 0 p © & b o]—c !
/

Counter inputs.

p,’oooooa_c/
/7

\
(oc]J]olo ® o 0O O O|—s

\
b ® ® o 0 0o o o|—,

Bitnr. 1 2 3 4 8 16 32 64 128

4. The channel A = 31 is coded on ex. TP 105.

T.P. 105
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In some cases f.ex. in multichannel sets, the channel code A is greater

than 64. In these cases, it must be noted, that the last bit in the channel
code is calculated 50 and not 64.

So in order to avoid confusion, every time the calculated channel code is

64 add 14 to the number.

The reason for this lies in the + A divider, which only contains 6-bit, so

in order to become sufficient channel coverage. The 7th. bit is borrowed from,
the + N divider in which the first bit accounts for 50.

Example:

2 channels must be programmed into the channel prom.

Channel 1. Rx 453,000 MHz.

454,000 MHz.

Channel 2. Rx =
We have N_ = 453 + 21,4 channel 1.
T 0,025 = 18976

fUrther A + N = 18976
50

= 379,52

N = 379

A = 18976 - ( 379 X 50 ) =

for channel 2. N = 454,000 + 21,4

T 0,025 = 19016
but N was = 379.
which gives A = 19016 - ( 379 X 50 ) = 66

In channel 2. A 64, so we have to add 14, which makes the channel code
for channel 2 80.
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Number programmed
into the N counter

342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383
384
385
386
387
388
389
390
391
392

Receiver

frequencies MHz.

406,1
407,35
408,6
409,85
411,1
412,35
413,6
414,85
416,1
417,35
418,6
419,85
421,1
422,35
423,6
424,85
426,1 -
427,35
428,6
429,85
431,1
432,35
433,6
434,85
436,1
437,35
438,6
439,85
441,1
442,35
443,6
444,85
446,1

447,35

448,6
449,85
451,1
452,35
453,6
454,85
456,1
457,35
458,6
459,85
461,1
462,35
463,6
464,85
466,1
467,35
468,6

408,925
410,175
411,425
412,675
413,925
415,175
416,425
417,675
418,925
420,175
421,425
422,675
423,925
425,175
426,425
427,675
428,925
430,175
431,425
432,675
433,925
435,175
436,425
437,675
438,925
440,175
441,425
442,675
443,925
445,175
446,425
447,675
448,925
450,175
451,425
452,675
453,925
455,175
456,425
457,675
458,925
460,175
461,425
462,625
463,925
465,175
466,425
467,675
468,925
470,175
471,425

DO O>PTPTPPHT>PTP>POPOT>POP>PT>OPHO>PHT>PO>PT>PO>PT>PO>E>>O>E>E>WP>W>W

N.counter input bits marked C.

2

4
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woooX»
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0

B
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0 0
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0 0

0 0

B 0
0
0
0
0]
0
0
0

A B

0

0

0]

0]

0

0

0

B

A A

0 0

0 0

0 0

0 0

0 0

0 0

0 0

B 0
0]

32
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o eNeoNoNeoNoNeNolNoN.

64 128
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Tuning Instructions TP 3000
400-470 MHz.

PLL Synthesizer (print board TP 132)

The first is to code the set to the wgnted channel. This is done according

to the instructions contained in the technical description of the synthesizer
circuit. Check the channel code and if the set containes more than one channel,
select one in the middle of the band.

Check the reference frequency code.

Connect a high input impedance DC-voltmeter to MP 3 and turn the trimmercon-
denser C31 until a voltage movement is obtained. Then adjust C31 to a reading
of approx 4 volts.

Connect a high frequency counter to the Tx output buffer, and adjust the vco
frequency to FRx + 21,4 MHz by means of C60.

Check the lock range by turning C31 and read the value on MP3. The trimmer
C31 should be turned approx one full turn before the loop goes out of lock.
The voltage on MP3 varies correspondingly between 0,3 - 8 volts DC.

In multichannel sets, select the lowest and highest channel and check that
the loop still goes into lock.

The sensitivity of the vco is approx 1 MHz/volt.
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Tuning Instruction TP 3000 Receiver
400-470 MHz.

21,4 MHz and 455 KHz IF.

Connect a 21,4 MHz sweep generator to the gate of Q2 on print board TP 132,
and the DC-probe to MP 1 (TP 135).

Adjust L7 (TP 132) and L1 (TP 135) to minimum ripple.

L2 and L3 (TP 135) to max. amplitude and best possible symmetry.

The input level from the sweep generator must be kept below the limiting level
of the second mixer. Connect the ac-probe to the discriminator output pin,

and adjust L4 to max. slope and best linearity.

RF-amplifier and mixer

Connect a DC-voltmeter to MP1 and adjust L5 and L6 to max. deflection approx
0,8 volt DC.
Connect a signal generator to the receiver input, and adjust L1, L2, L3 and

L4 to max. sensitivity, which should be ca. 0,6 pV. e.m.f. at 20db.SINAD.

AF-amplifier and squelch (T) 139).

Connect the signal generator to the receiver input, adjust the attenuator

to 1mV. and the deviation to ++3 KHz at 1000 Hz. Connect an AF-millivoltmeter
to the "disc. out" and read. ca-120 mV. R.M.S.

Connect a 4 ohm 5w resistor to the loudspeaker output and an AC-volt accros
the resistor. Adjust the volume control to the last but one step and read

ca. 3 VAC.

Removed the signal generator and adjust the squelch 3 step up. Adjust the
potentiometer R26 (TP 139) so that the squelch opens.

Check that the closing level is 2 step below.

Page
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Tuning Instructions TP 3000
400 - 470 MHz.

Transmitter mixer and amplifier ( TP 138 )

First the condensers Cx 1 and Cx 2 are mounted according to the table in the
drawing no.

Connect a DC-voltmeter to MP 1 and adjust L1 and L2 to max. deflection ca.
0,4 v.

Connect the DC-voltmeter to MP2 and adjust C10 to max. ca. 0,5 v DC.

Move the probe to MP 3 and tune L3 and L4 to max. 1,2 V.

Tune L5 and L6 to max. 4,2 V on MP 4.

Now connect a wattmeter to the output of the amplifier and tune L7, L8, C32
and C34 to max. output power, approx 200 mW into 50 ohm.

Note that the condensers Cx 1 and Cx 2 accoros coil L1 and L2 must be changed

Transmitter Power stage ( TP 140)

Connect a wattmeter ( 50 ohm, 25 w) to the transmitter output.

Set the supply voltage to 12,0 volt.

Turn the potentiometer R 10 counter-clockwise to get the output power
stabilization out of function.

Key the transmitter and adjust C2, Cl1, C20, C32, and C33 to max. output power.
In crease the supply voltage to 13,2 V and turn.

The potentiometer R 10 clockwise until the desired output power is reached.
0012
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Tuning Instructions TP 3000
400 - 470 MHz.

Transmitter frequency

Connect a frequency counter to the attenuated wattmeter output and adjust
the transmitter frequency with the capacitor C 7 on TP 138.

Modulation amplifier ( TP 138 )

Connect a modulationmeter to the attenuated wattmeter output and a tone-
generator to the microphone input.
Turn the potentiometer R38 and R 54 to center position and set the tone-

generator frequency to 1000 Hz. With an input level of 20 mV. adjust R54 to

give max. deviation.

Decrease the input level 20 db ( 2 mV ) adjust R38 to give nominal deviation

( + 3 KHz ).

Repeat the procedure and readjust if necessary with an input level of 20 mV,
check the symmetry of the limited signal. The + and _ deviation should not

differ more than 0,5 KHz.

Pagel?2



OlEO6L EV3 oiavy dl

x
212
o >
90 L v eV o8
‘ON ONIMVYNQ 0 (m]
Al}9]9S Uapn - paw m o
6Le0eL s | 1DUDY ZI-| xogsbuus(iag : <
VZoldl+vi0l d1 J c
V PUD g 0} }23UUO02 PUD }Nnd
_ ‘PASN SI UGIIDA|IS U0 UIYM -
[CENE @ —s>
NO
L&)
e @ —0 nHQ
=
- £ ‘Bmid A
NM 1 wow
0w urg e ~zm m&
JI'IDN 4] tez| o8
[ T T
T 10 € z I 0 to 20
3009 008 * 1
™ e 4% 3 \ 6
t4 O = M O— FLYZ ] ILINI
v
z 5 5 5 ©®
[ A 9 SH L
—O0 9 4 O @
vor 5 - 3
145 ux oL mxj 107 09|
o 1] | 131z
SRR ZETS
x| [x _
- & s efy
€607 Q3
] - ® E
. o€y (34713
. Qmﬁ zLo =
T T
6 8 (L 9 S 9 € 2z
X 7X TA EA ZTA WA
ta
921
X X -
oL W 2L & 7L SL 9L 8L . 27LINI
h r. e ¢ 9 s v € z s s v € z
s91 HO13N0S LEP 3WNT0A
8€6L0702 8€6107 02
6 oL " k43 EL n SL 9t 6 ot 118 143 (A% " St 9L

Ha LR,

99
o s e lee lzr | T |&r Ir |
J9said - s 3.4
(13144
9 q O
x = (%] %u:ﬁ
9

ABe v




oer 1 .
ON_9NIMVYNQ
veldl+gsldl
0820 'L dl psooq junid
288 ' x0q |04}u0d |1GOW
—_— —_— @
[ ® 1® — Coumua) o) “ ° ® ©® © @ 6 @ 6
LY Lz Lz 78 Rxnoadg padnadQ wexl @ e
2] [§] 0 :
Q
|F_...s@ gt v . oy of @@@Ww Aw - 9. % e
— 2 e © ~
13 H T 73 330 X1 % m < < m
o ds s A S a 3
€ 4 ' €L “_ zL Q 2 Q
O -! - * %
A6+
f ¥ 3 4} NO / 440
9 S 7 0Ly 0Ly o
Lot
L
i | —— |
3 3 T i
6 ] ¢ sty ny
] [) i
T 1
T
_ —] zal |
[4% I {E] La >t
an 4NOOL
J H H — 90 eINI
! — sa
_ ._‘ nﬂ |—. A 87LINIx € 0S¥ __p6e
i _m s L 9 S 7 € ¢z | ( wz] v
|
3o =—=
621 2262 7L A8 ¢
| NZZ z1o0%
| _ a 2 8 v 8a 57 E L2/ O,
o ] sH o w ~ L zev
Y ER R
9y
8 L \Tme A fELIZL U
: | 4] 79 19 v 8 J
~
87y 801
m 907
o |
L s N W ag08Vv i €91
(A R ER AR =
| om D
T
“ AGe \a
| - ¢
. . 717 N1
»T \wq_mwNFF \? ﬁwNFB il
| € L 9 s 7 € T
| |
Z31 ud1anbs 131 awnjoA i
L1 us7ad 901  11570D €6107 02 , £510702
6 O [V — g6 m s 9 6 ot u oz g m st 9 | 6 0t s\&r € ﬁ‘w[ 6 [\ u L el 7L St 9L
3 la |2 |8 |v |9 |4 # 3 |a |> |8 |v |9 |4 ﬂ | H
: A6* AG* S —
Sy MY e T [ ) €y |LEY |96M [SE¥ PEY Ry [y L
2
- - - - - - e - — Wosaid H . s
x = x x| |= x x x| |x x i ELA L .
i % L
» M |
v s s fo [ 1 1 s 3| “ |
L]
§ - )
ot Llu:nm
£ b
T ~oF
+




LOZLZ8-EV3 oigvy dl
ON GNIMYYQ
LELdL 9EL dl
282 90 di . @yv0o8 LNIYdd
£88 X08 TOHLNOD 1180W

——t—
S3NO SN33L
9 1
g oz 2 e Jz) s » < @ o o o .
m (g 0 ~ “ ~
m < ] x » <
_mN.. m n ] »
] ! . i
€ T A_ i * ) ¢ o !
o
= = ARy
e T 1 )
f i 1 M_ ) S S
s Hs |1
L. N m i
== 1 s o AZ ml mu
13 e s © s
6 *o A—h Q
b b (3
L 1 ) -
1 1
v T
(1]
P
N NIXY 3
13 L 3 € 4 3 7
L T 3riey
678 —=—
L1 726 2% WW w72 UINI
za
7 \_\m T3 T st et ju _uJ “ﬂ
0td1 Zn
uQ
aps
o[@ LB IR R|= Azee
=3 |
1 15 |¢ [n Jev et ju o 9».5@7 mc 207 ) oio1 20
I "
991 9L0% 8 so1
1 n
3 T 1 87LINI
87y F_,L 3 5 €T o
sa L7
atitiacl Zocy) €12
[AL]
ELI .
Qulr 27N
Ju 8 L0 t zZl 7 ] xa
AB* A6e
v As e s |z | [t g0 .\JoJNI,hAm_nAo a\ﬂoﬁmhw~.m \Tm~ohm.\»ﬁ. Thwmqmw.
SOI 11§y 201 usy €01  usy 721 €607 w%u 131 €6107
ot [u v Ja |» L _f 3 ot Ju Rt v [® [ oF [w et [er [ S [9¢ 3 \_\c. w2t ‘e w.: St ot W o Ju It et H.: st o
T
A6+ A6
4] (%)
- N - - > P = = o |= 2 - =|o |- 3 -
=I5 <5 [© xm me S mnw “ﬁ.umw xuﬁnwwwmu o4 Hu:. LN
- T T
1 s1 7] ®8
[FA GEA | 6] o >~.c; N
€ s ° € wor
ot [ S 14
o & LI 3
[ € 7
v z




£20L6LEV

ON _9NIMY¥Q

olavy di

648082 dl

70 dL +LLdL
piooq juid xoq
]0J}U0D UOI}D}S 3sbg

1
1Y
[+]
[ T ]
13 3 3
€ T L
. K3
+
L b &
L ¢ T
9 € v
"
=
f 1 —
¢ ¢ RS
6 [ L
[ ?
1 T
T
ny 1]
u:H Huzoo,
nﬂ |~. 87LYNI* €
6 8 9 s 1 € z i

621 2260 7L

[0 S99 A )

*00L

( 2s0u3) (asa1y) © @ e @:w_. @ e
tzre Lz 78 Aee o1W 2ypads poudnoo0  uowL ® ® ® & & @ 6 ®
O & —l.'l]‘ —To T T o T T To T T T J o
@g ey | us wds - i J.w o Ts 4. 8 Aﬂm
_ P a0 e (5 c fe 2 |u
| | as Aoy = 3 -
| €L ul | ¢ Q
loex ! /
| | NO 430
| LT
Loom | ___ o+ ] ?
w X
* sty m m 7y
yd19nbs
~
=
x| siy m oLy za L
09 L
4 &5 4ny w STLING I

P

I

-H
el

831 z70%70d

(13 7L SL 9

n L

L 721

0T 1)
m

s 7 € z s Hs
s a2
ZL e 7most o9l 6

921 HS7Q)

€ 7N st 9

)

z
2007
/e

L3I dwnjop

€E610702
L &Sl

|

87L7N)
9 S € z
Z21 Yd)anbg
€6107 02
Bzl €& on s 9
y
L.
kqﬁ_u:s_
>
Q| u
wdug 198aud

ndup 3s3ig

32
E L 24

HH

4

AS




|
M wolog H e e
Z080ES-EV3 olavy dl = un@m @u @m 0 3 2 13 2 2
| 853 90¢ 3 9>a 9 w“e un@ 8
OGN SNIMVNQ suag tzeoe NIINZ 028 3dW 09638 ¥z9 ss1d8 60738 ez o9 2
“ d90e* ¢ - =
€9 %0 62 sf 6EL-SEL-ZELdL SAUVOS LN En oy 2 1 m wf o= T S0 R P
Hriesd)
Tld ONV ¥3AI303¥ 3HN IO T T B % % ~
1 Iz wWioM AS70 W
659 00S)| o
an man
ELIA (]
77y YD) g
920 0 g s S R L
AlddNS ¥ 3IMOd angy =7 o Jszfoz |2z | i T T | wresar
H2130s o g8 o | omol o 2 R e As [ SIMMALO
J24ndwy -3y oly sopmo0y o AZLe
RL-2S 3un0) N - 1180t -189 9% ssp
v €2L v 2o
ZJ1 ~I. ‘_N..-:. ST dut
uzy m_._ m— m_ ﬁﬂ ZSLSMON 2160} 3 é’ﬂ 1033u0) ASe g
s7¥ L )0 e wap €91
% auT Jane x201
=0
za > ¥
6eldl Q¥VO8LNING 433unod
87L7NI -z

871 NI xT v

AL 8

Q @7LINI

SEY

L2748 72 67

[X]
7€2 h upez

H oot

40

PLIY J 3]
300} WIO)Y v_“._omﬂ _U__, T anzz (00t}
99 mS.H- 812 mnwuml‘m T—_ L9| €
arzz . T d *% [y aroo ] gy
>0} PP L o | aozz e
rﬁn ply: m :N T | )
P |0 - m
T H1iR » o 3y
0 00 Bt T8 [v sofzaumls Je ‘? ﬁ
at 191
>m<@ Lo vai
1 1
[
! '
ro! oy €a 62 X
]

0
m 87LIN) ll,m
] '

LdN  ZHW S76°0Z 103-x

ALY

L
d0St —n.hq d
i 43

€

za 10
87INI Z M o
M
mmv r
aJ...J | A HI

S ——
(03]

X063

— =V 0z2

3480

uy

]
610 dui _3'
il




LOE0ES EV3
‘ON ONIMVHQA O_D<~u_ n:.
€20 0 sr|  8ELdL-07ldl SAYVO8 QILNIYd

YALLINSNYYL -4HN

M3IA WOll08

99 3
¢t a8

Gi

6EZ-L£E 08

gtl dl dyv0d INldd

3HN
404 H3INdWV ANV 43XIW JS0O 'X1-dWv QoW polq
AMAZLe XL
Q
4ds7 = IxD ' ZHWLOL > iX udym 28 = XD
4doL = XD ° ZHW L'OL < LX udym 3dZZ = 1X D
s Tyq e oL = -
4dZZ = °XO ° ZHW L'OL = X udym 4dL7 = 1XD ozy
z 4u
ZHW X = 3Teeie e wg .
%)
S¥INWYO4 3HL 3SN AIN3ND3¥4 X ONI3 OL
8717 NI 8717 NI
629 UKW Kan AG Lz ¢ 26130
ZED J0AZ"7 .
2€9 Jdgt €3 JAAZ'L EMY
3dgL  £€2 o

#2019
X1

UIAG+

1Nd NN %2078 JiW
O

87LI NI

07y
[

1NdNI 3NOL

iNd1ino ‘oo
Q

ATy

€50
ELk44 H
FLR) 4_

09648 xZ

VSIL VYL

wap9-
1NdNE 00A

70

7 87LINI
iy 1xg  Ld

» J0A9'0
‘

VSIL WYL 9SO ESH
4dsy
L2 X
| |
82 37 1 - 74
Y, 2dzz s¥
I

1
1 r
[ |
2! I
! |
4ul N W_
Ud o L
MW OOE T_ 91 s1 u:_l M.
) wmozz Hnu._: ufl oy X2
i TEzo dig9
L9 L F AN
T S¥0 629 740 t4a
uw s @’ 9765NZ 071 d1 39VLIS-vd dHN
€2 o lEM OGS 4ot x Z 9% ador  4det 122 4doLxy 7
d €9
Jom JdoL 4dgp 69 HWW  ddet , aa SuH m.SH

dle’9

ELIY:

zya

SLo

wmmHua; R.QH 2dg9

A
Dy G L

vy
ETTN ST o
svo [ <y
mEA 97 g 772 V8
\
AN
LSvd e,w A«
),,_
092 4rLy ﬂu F L S WEu._!: X1
JGAS 50 o
L
. w3 LEE 28 a1
O A3 Zie




L

L—Receiver input

\MPZ

.oXoroloXoToYoYo:!
(oYoJoXcXoXoIoXc)
(oYoXA I XoXoXoXo!

OIOICIXCICICIC

{oJoYoXcXoXoIoXo]

TT1rr1ruv

ICS

3

O

D

R&2

S @B

eo2d LLALILL L

000000000

[

Mod xnput__/

+ SV

+12V

+12V —

TP 132

s |.8

g 28

. (L)

O Z

S 3

? wa
o =

N

o

a 4

-

-7 m

—

> 2 P ¢

OA R

Y

< O Q

—

Z o

Z %

MM

L

S




MP2

TP 135

GND
DISC:
+ 9V

KO)
|®
x|

cad
s L O

D
IC1 L2

C1 %)
= R
C

go3 m@ 3
2 F% 8 o0 L

_@@
3

L1

o5

00

GND

INPUT

+9V

COMPONENT LAY OUT TP 135

IF AND DISCRIMINATOR JS 21, 05. 84
IDRAWING NO.
TP RADIO EAL-840808




J0A 90-tdW
JQAZ'0-ZdKW

JAAZ'L ~€dN

J0AZ - €~ dWN—

Kay A6+

——VCO input

®
2

e
K]
S

J@ﬁﬁ
10 Cire
R10)
8
S

=s=—1— Mod. block

+9V key

10,
m ™~—Tx block

®201q 'POW

A6 *

~-

Kan AZL+

"Pul o %Dadg

QY

AG %2019 - X]

%201qap- bg

- ets
9

‘I$Ip WoJ} Vv
>_.%a:u »Nw.

Doyt o pd W P

-

A6 * %2019 -}V
§o Jpads

wJD|D 2}SNOJY
J0jD21pUl DY

s 1 t wiod ‘x3
gLy D “ g A3 " 13§
Ny > - E i
A i "}no 'poN
GEM (11:), «* "SDYD ‘PO
@ w = @j yun pow
o~
L Q o@
Vi
Sl S | B e
] {158
@ (€2 Amm@mv
)1
SRS
© S (78] andur - oW
% 'Qwum- t yndur auol
(472
ve A% m
— A
%201q "POW

300mw output —————|

+9V key

}Isuds ‘POl

TP 138

2

Ak
o |o
= |2
2 &
o
0 =
™ <
a X
=
@
5 w
o X
> =
-4 x
m_.l
u
MA
MFm
I
85

TP RADIO

‘EAI. 8408

——




1 c30 +E k_
.BAT @
+12V m
\ 8 1
On -off /' g
-
- BAT H b é
&
A
b
Occupied /
Tx block
Logic block

TP 139

COMPONENT LAY OUT TP 139
AF SQUELCH - STAB. POWER SUPPLY JS 22 05. 84

DRAWING NO.

TP RADIO EAL 8L0806 |




+12V key \Receiver input —\

‘r'.Q @ o

® >

o e o . - Plg
®\ “’@@@ Yo @@ BT E:mcg (2 S

o \
as Tx indicator
Tx input H +12V key

TP 140

COMPONENT LAY OUT TP 140
PA - STAGE UHF JS 2305 84

‘ DRAWING NO.

TP RADIO [EAL-840807




Output code
1 O— 16-____[

To phase detector

R1 R2 R3 R4 RS

124 8

10K
10K

_ _ y
o o
4 O—+3 141 -

10K

10K

O +« 5V supply

O Rx block +5V

Tx block 0V

8 O—r4 13

¥ O—t5 12

- +< -~ Display
' block

320—6 n

30— 17 10

[—8 g n

R1S

IN4148

O -Chassis

Print board TP 121

Code plug for max. 12 channels 1J3S05- 80
with lock control circuit
DRAWING NO.

TP RADIO

EA4-800503




SISSOY) o—¢

AG*+ @
g %J01Q XY

y e 79

o ¢

[ o S

3 o

[ ] o 8

q * 9

q o |
3003 T3NNVHI

%3019
foidsig 66299
meq -

AO H9019 x|

8y

87L7NY

10
ZLNId
1Q J030339pasoyd o)

A6+

*

29. 07 80

TP

DRAWING NO.

EA4-8007M1

Ptint board 123

Code plug 1 channel with lock control

TP RADIO




(S WY

Sty

9L ¥

AS*

(1urd)
Aojdsig

7Y

111

L 9 s 7 € T 1
g €107
8 6 0L WL Zt&a =

]

2p0d |3UUDY)

* %20)q x¥§
o9 L
o ZC
o 9t
L3R4
o 8
oY

o |

o L
_rllu_nT‘

l

1 10K

- °

x
oyl N PLg

10K

LY

8717 NI

(48] Z0
%2019 70 AZZ an_z_m
10}29})apasoyd o)
ferdsia Y 87L7INI
Dt e
Le
6€EZ D8 6€£7 28 661 48
m Xlny
~
<
AQ M0|q X|
A6+ @ 4 .
A - T T T T — T ——— T

25.08.80 TP

DRAWING NO

EA4-800815

Print board TP 124
Code plug for max 2channels
with lock control circuit

TP RADIO




7602 R1 R2 R3 R4 RS RS6

_e +5V supply
—t1 ‘IG«—I g ~ é é % .
7 154 98 3 08 F * Rx block 15V
—t+3 14 ] Tx block OV
—4i 13 i | .
—15 12 [ ) I"“'k:}""doisPlDy
6 M N ' block
— 7 10 J 05 | 9xINLILB | BC237
. l _ |
8 9 128 D7| b8| D9 :
D1¥DZ!D¥ D¥ 08 ¥ ‘ J . :
. - chassis
RN
B8 sz iy J 2\;. 8
Ones teens
Print board
Code plug for max 19 channels 25.08.80 TP
DRAWING NO
TP RADIO EAL 800814




Forbindelse til

+9V
¢ InF I_
Ry .y cn I
Lok - |
10 4
1C1 " T IC1
FF1
1/2CD 4013 12004013
) —is 2
8 6
L — 10K
o RL
c3 T 1p

RS

— 0.1y

C4

R 10

.._i }____o AF input

sp off Gran / hvid
—O b?)tton a
] pa TP106
volume 814 / hvid
down ben C7, pd
multistik
sp. off Brun
lamp kabelbundt
O +3V orange
b pa TP 106

Orange /bla
g pa TP106

O sq cont. Violet pa
r multistik
ben B7

R16
m 10F o > pa multistik
Print board TP 117
Volume down control and AF- Buffer JS 9. 1.79
amplifier
DRAWING NO

TP-RADIO

EAL-791124




70€018-€V3

oigvyd dil

‘ON 9NIMV YA
8¢l dl A H
FLIT 3]
L8 E0 0€ Sr :oﬂ IH
Iy 7a)
yo)}om jonp Joj 2160) josyuo) Tt 03—
3 wN 3y
G
A6+
1
TINNVHD WHYTY 03 SLNdNI 1353ud JIIVISTE 7 WN
z 3 L] k4 z 3 €01 s
1 _ T
~ oavis € o
T T —
z st €L o L 9 € M Ey W
20S710W
901 8717 NI
7 7 7 7
n n H 6 |z ¢ s 1ia 6 s
| | | 6a o
| | T —ze
’ o Zv]  eo1 9
| s 51 k]
— 7
" zos
N\ e , = ¢ fotdloy
apod
ot S| o == ED Woud |t ¢ ndino
i o3 T
A —
SI1SSDYD BTLTNI <& 624 8ZY Lo¥ ¥ SZH 12 a AS*
; ro0)q 4v
.saNo” ¢
pod ——
7
-ao8
g
»01q X[ 1
. 5 |
. SN3L" — r—e
€
2pod> | —4— ! S LIL
-ao8 [4 T : i i |
’ﬁ\.'. S L_1 w _
i :
9| s g Wzl eln | Lmqm;ﬁ—mr (2 6y
i A 0 %o ‘o ta Ug — T 2p Yo Op tq & W Av13Q GI0H BH
A |
m 900709 s91 i 9,07 02 ELOS
L — ¥ 2| ! _ ¥
3 3 S ¢ T8 o 3
BIINIXZ ﬂ| ¢ mﬁy 0 ﬂl i N
mc* 20
3 - S
_ ) gIINI €€H LD
! B
[ - @{mu Y u;-ﬂ 99
EL{Y .

87LINI €a

87LINI w
64

t 31

L EE TN
aelo7aozy,  |€
¥

S

1@ | 8TL7TNI

Sy

I Wy |+ S—

L33

X08 08LNOD
AN X1 WY¥VIV

X089 JOHINOD
3¥0LS

¥23)3p %207

10JjU0D AHO}S €

doys /HD}S - uDDS

uado bs uaym

P3Kan UM AZL +




Aay

K3x auoj

40/uo

uopinbas awnjop
uolyoinbas yosjanbsg

Ap|dsip Joyodipul j0)

apod U0y 8
40 3pod j3uuby)
7
als
z
(B}
jog +
13 DpadspnoT

JO}D2IpUl }IWSUDY]
Joypalpul .uu_nauuo
JO}DOIpUI Jjo JIxDIdS

SISSDYI OIW

g9

AZL+ jog ¢+

3J0 /U0 133 DAdS
X0QqJoj AZL+
WJDID UJIIXJ
‘qD}s A6*

JIW

v

J0}23UU091}NK

N ™m 3 N OV~ OO N MmM Y N WL~ OO0 O
- &

—

OOOOOQOQ?;OOOOQ?O??/\?

N M I N W S o o O

I

|

1

99999090

o)

-

w &~ o O
N N NN

o~ ™ g
N NN

-
o~

0O OO0 0 00O OO O OO O
o v
o~ o~

a
-

Q9

9l

71

€l

4

L
ol

G\O

K3y }xa

)
10g+

jog+

VAN

6
8
L
9
S
k]
€
z

l

éébéJ_:/«%ééo&éoéoé

MONIA/ 3}IYM
umoug

SL UMoJg/ MOJ1IA

12018

U39 / YM
Pay

U319

an|g / pay
MO1134A
~o_o.._>

an|g

umoug [ AJ9
Dsoy

AYm

0SO0Y / UM
£349 1 3ymM
uaauig/umoug

X0Q ]0J2U0d Ul sjuiod 4Ipjos

/»._
)
g ™M
3 - 9
- |2 R
N 0} —
S E
2 <
x w
S
o (@)
™ —
o QO
- <
- 0 e
oum N
S € —
—~ O
O L
= 0O
jo N
SQIU
cC
—




‘Apjas uloy |oubis
9)p13do Abw s)oDjU0D, Y AY]

X3

2 (O

LN

1H

lva+

lva-

_llilllllll
A3 3N1g-a33 QoL OS5l
A3¥ 3NOL LHO1N N33¥9 OF6 “ QL
340-NO M0T113A-3n18 O 8 +——0On
IN93Y 10A N33¥9-3INM8 QO ¢ s @ 114
“IN93Y US N33¥9 -038 O9 “ ol ‘| ‘.
‘LVOIaNI VD A3¥9 3Inme  Os “ ‘o)’
SN3L |8 J1HM-3NME QY } ol 4 4 |
$3000 | % Aovig-a3y Q¢ b oF€
o8 |2 ILHM-03Y OZ } QO tlm W
' 39NV¥0 -034  O1L0 “ o9
e - sz MIvI8 QoL i 08l d EERA |
¥3INV3ds 1H A3¥9 O6 |
dWVT LINSNVYL A3¥9 O8 —O U sE sH
dWV @31dNd20 ILIHM  OL “ ~-Q 2L
dWV1 440 Wv3dS A¥VA N33H9 O9 —O €& &l |
N33¥0S OHOIW os | ey |
s3Ng” (g 1370A 07 } QL A ]
$3qo |, NmMo¥E O L os (m
a8 {2 mom3s Oz “ -Q6 sl
L 3n1g Oi8 i Qo ] |
: LVE AZL+ 0g'z a3y ool _ ol
440 /N0 AV 3IdS vsod O6 —-C0 ¢t cl
X08 H0d4 AZL* a3y Os l—0Oa
WYYV '1X3 Ot — _ om o'm
AG + JONVYHO OF9 i 2Ok v C]
INOHJOYOIW 0s |
8 A 3¥0LS Nmoyg-3an1g O —O 2
¥ 53000 I ONINNVIS »ovig-3n1g O¢€ ——-=0 "
2 4908 INOD 3LVISE  A3¥9-03¥ (2 ” O 2
{ N0 3v SINIOd NMO¥8-03¥ Q¥ A O R = T 5 sila —OF€z
INOTIONATE NOIIONNT ¢ NOIIONNd | H0LJ3NNODJILINW | L —— X0d 9051N0Y

‘.

‘a

el

|

sH

&l |

cn

el

g

oLm
2

o
—
S
pos c O
< zZ O
o 66
o~ z
N IIL
=
v |2
- DE
O
- Q
m <
o @ e
m+
3& Qa
-
c X
° 8
B
O -
= O
Gr
tt
n C
o
S O




	img001
	img002
	img003
	img004
	img005
	img006
	img007
	img008
	img009
	img010
	img011
	img012
	img013
	img014
	img015
	img016
	img017
	img018
	img019
	img020
	img021
	img022
	img023
	img024
	img025
	img026
	img027
	img028
	img029
	img030
	img031
	img032

