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DISTRESS OPERATION ON 2182 kHz
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Control Unit

Transmission of two-tone alarm signal

1. Switch SUPPLY (A) to "T/R"

2. Press the "2182" key (B)

3. Switch ALARM GENERATOR to "SEND" (C)

4. Press ALARM GENERATOR "'START" pushbutton (D)

Transmission starts immediately after the automatically initiated
tuning sequence and the alarm signal is now transmitted for about

45 seconds.

To repeat the alarm signal transmission just press the 'START" push~
button (D) again.

The alarm signal can be monitored in the handset earpiece,

An alarm signal transmission may be interrupted at any time by turning
the ALARM GENERATOR switch to "OFF".

Transmission of distress message

When the alarm signal ceases press handset key (E), and transmit your
distress message by speaking into the handset microphone with a clear
and calm voice. | 4

Release handset key (E) and wait for a reply.

Repeat the distress message at intervals until a reply is received.
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Control Unit

Transmission of two—tone alarm signal

1. Switch SUPPLY (A) to "T/R"

2. Press the "2182" key (B)

3. Switch ALARM GENERATOR to '"'SEND" (C)

4. Press ALARM GENERATOR ''START" pushbutton (D)

Transmission starts immediately after the automatically initiated
tuning sequence and the alarm signal is now transmitted for about
45 seconds,

To repeat the alarm signal transmission just press the "START" push-
button (D) again.

The alarm signal can be monitored in the handset earpiece.

An alarm signal transmission may be interrupted at any time by turning
the ALARM GENERATOR switch to "OFF".

Transmission of distress message

When the alarm signal ceases press handset key (E), and transmit your

distress message by speaking into the handset microphone with a clear
and calm voice.

Release handset key (E) and wait for a reply.

Repeat the distress message at intervals until a reply is received.
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NOTICE

All information contained in this Manual including all drawings, specifications, data or other
material, is the property of Skandinavisk Teleindustri Skanti A/S, is disclosed in confidence
for use only in operating and maintaining the equipment described herein, is not to be copied
and is not to be used or disclosed for any other purpose, without written consent of
Skandinavisk Teleindustri Skanti A/S.

Due to the constant processing of the experience gained during pro-
duction and operation of our equipment, minor modifications may occur
relative to the information given in this manual. Whenever practicable

corrections will be listed on a correction sheet inside the front cover
of this manual.
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1. INTRODUCTION TO TRP 6000

The TRP 6000 is an SSB Radiotelephone equipment for duplex, semiduplex
and simplex communications in the maritime mobile bands from 1.6 to
4.5 MHz.

The novel design of the SKANTI TRP 6000 breaks with the traditional
SSB radiotelephone concept. The TRP 6000 is divided into two units,
a handy CONTROL UNIT and a fully remote controlled TRANSMITTER UNIT
(fig. 1.1).

The Control Unit (CU 6000) contains all receiver and transmitter operating
controls and is housed in a non-metallic, non-magnetic cabinet. This
combined with the small dimensions of the cabinet ensures maximum in-
stallation flexibility.

The transmitter Unit (TU 6400, 400 W or TU 6200, 200 W) is fully remote
controlled and may be installed up to 50 metres from the Control Unit
where most convenient with respect to antenna lead~in, grounding and

the battery connections, thus reducing the well-known problems of power-
loss and radio frequency interference caused by long antenna- and ground-
wires.

The Transmitter Unit is housed in a rugged nylon-coated steel cabinet and
contains the fully solid state linear power amplifier, the power supply
and the automatic tuning system. Cooling is performed by temperature con-
trolled fans switched on only under heavy duty operation.

The microprocessor equipped Control Unit contains two separate frequency
synthesizers and two frequency displays for the receiver and transmitter
functions. Frequency selection 1s carried out via a common keyboard. A
single key operation instantly selects 2182 kHz operation.

The keyboard permits the operator to program up to 20 channels with his
busiest receiving and transmitting frequency pairs, and to recall each
channel with a few key operations. The TRP 6000 will store the programmed
channels for several years, even when switched off. Where required by the
authorities, the TRP 6000 will contain a transmitter—-frequency PROM with
a capacity of up to 80 frequencies. Transmitter keying can only then take
place exclusively on the authorized frequencies programmed into the PROM.
The keyboard permits recall and display of all the frequencies contained
in the PROM.

Due to the all solid state design the TRP 6000 is ready for operation
within seconds after being switched on.

The automatic tuning system ensures optimum antenna matching under all

conditions. This results in maximum RF output power for reliable short,
medium and long range communications.

-1



2. OPERATION

2.1. OPERATING INSTRUCTIONS — SHORT FORM

SWITCH ON

START SEND OFF TEST LOW FULL

ALARM ‘

GENERATOR

TRANSM!T TER

o ® © w1 G435

VOLUME SENSITIVITY FILTER CLARIFIER T

L _J
LRECEIVER

/R SIMPLE X m A3J-8SB o
SLUPPLY g A { i { A3a . TYPE CU 6000 s./N E__.j
QFF DUPLEX ﬁ AZH-AM DIMMER Skant‘ TRP 6000

1. Switch SUPPLY (1) to "T/R".
2. Turn DIMMER (5) fully clockwise.

RECEIVE FREQUENCY SET-UP

W30235) Telals]s)
1. J0c2 35 Bl | I
TRMSM”TERGENERMOR POWER ntf . QRF I{*STU ‘rl_4 [ SJJ - 1
. = / — ‘ r-lr;_/_-r":/'—" S e
~-® ® ©® @ -/5i5sm) s
@ JOLUME sms_vavln FILTER *cumnsn ¢® oG O¢ i RCL 0 | 218 %
\Rscewen ) Y,
TR SIMPLE X n:] A3J-85B -
SUPPLY g A { { { a3a ‘ TYPE CU 8000 5_/“ L
OFF DUPLEX Q’ AIH-AM DIMMER Skant, TRP 6

®@®

1. Press "R" key on keyboard (12).

2. Enter desired frequency in the receive frequency display (11)
via keyboard (12) numeric keys.

 —— —— —— T ———— — — —— e e o — — S ——— ——— iy

Turn SENSITIVITY (7) fully clockwise.
Adjust VOLUME (6) for a convenient sound level.

Set Mode-switch (4) to "SSB" or "AM" according to received signal.

Adjust CLARIFIER (9) for natural-sounding speech if mode is '"SSB'".
2—-1
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TRANSMIT FREQUENCY SET-UP

GENERATOR POWER
C e @~

TlANSMIT TER

® ®© ® @ - icyss| s
- " - - &O ‘“"'"“‘1‘ | RCLi| O ] 2182 7/&

¥RECE IVER y

R SIMPLEX A3L-SSB
sorn g, { {(} % e e cusmsn [
or ourLEx 171 AaH-an bimwen skanti TRP 6000

1. Press "T" key on keyboard (12)

2. Enter desired frequency in the transmit frequency display (18)
via keyboard (12) numeric keys.

TRANSMITTER TUNING

START SEND OFF TESY LOW FULL

Q @ @ u; ne 3.51 Bk

GENERATOR POWER . . e 4 4

TMNSNITTE“

STO
® ® ® @ -[ciss| o] |
SRR = TS = Iy

RECE IVER

SUPPLY g :" { - i lﬂ % :::-ss. . TYPE cUsooO SN [+ o
OFF DUPLEX D&' A3H-AM DIMMER Skan ti TRP 6000

1. Press TUNE pushbutton (16).
The RF output indicator (19) lights during the automatic
tuning procedure. When this light goes off, tuning is completed.

TO TRANSMIT
1. Set POWER~switch (15) to "LOW" or "FULL".
2. Choose SIMPLEX or DUPLEX (2) and SSB or AM (4).

3. Press the handset key - you are now on-the-air.

2=2



QUICK SET-UP FOR 2182 kHz

~ '
START SEND OFF TEST LOW FULL o
- - ) ‘h """" . i ;
' N
. ® [uzzal| ]
GENERATOR POWER V\ﬁ ] - f_ "—‘ Ty
— Taanswirren ‘ @“ - [STUA]L 4J[ 3—::: :6::—%
-, T T ]
el Y N o ' 1
@ @ @ @ K”" Z o2 L W | R ( 2 ,—3 ‘1
VOLUM v FILTER LARIFIER - A
=l YOLUME SENSITIVITY LTE < 13 ‘,O - Q¢ RCL ‘! N {ENT "
pna I L
\Recewen J
/R SIMPLEX [ﬂ a31-888 o
SUPPLY E R { i g AJA . TYPE CU 6000 S/N [ o _J
OFF DUPLEX Ba’ A3H~-AM DIMMER Skant' TRP 6000
L

1. Press "2182" key on keyboard (12).
This instantly changes receive and transmit frequency
— to 2182 kHz.
, Mode A3H-AM is automatically selected (mode switch 1is
de-activated).
— Receiver sensitivity 1s automatically switched to maximum.
(The SENSITIVITY control is de-activated).

2. Adjust VOLUME (6) for a convenient sound level.

- 3. Press the TUNE (16) pushbutton and wait until the light in the
RF (19) output indicator goes out.
—_ 4. Set POWER-switch (15) to "LOW" or "FULL".
5. Press the handset key - you are now on-the-air.
RECEIVE ONLY
P
START SEND OFF TEST LOW FULL ] _ L !’ _
—_ @ o - LT } 81 9
ALARWM | =X S
Toansuirre e Ly stof 4| 5 s
~ ® @ ® @ /5435 (8] ]2]5]
SENSITIY LTER CLARIFIER &O — O? RCL u H 2‘82 ENT\1
LR:CEWER ) J :
J— /R SIMPLEX n:] A3.)-858
SuPPLY E A { i @ AA . TYPE CUB0OO SN 2 o]
OFF DUPLEX 93’ A3H-AM DIMMER Skanti TRP 6000 ‘
_ 1. Switch SUPPLY (1) to "R".
This will switch off all transmitter functions.
2-3
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HOW TO STORE (STQ) RECEIVE AND TRANSMIT FREQUENCY PAIRS

STARY SEND OFF TEST LOW Full

Q‘ ® ® 30035 u}fa ;

T
,—‘——.__——jll
GENERATOR POWER Yt
TRANSMiT TER . Q R % L 4

® ®©® ©® © {/ 5455| [ |_1JLL
vouMe  sewsimiTy FUER cuaneien V@ @1 | roL P—rﬂ_’
[ Recener :

SIMPLE X
. E {
DUPLEX

{ (] { :::_ssn . TYPE CU 8000 S/N {:
Q’ AJH-AM DIMMER Skan t' TRP 6000

To programme a "channel" into the built-in frequency memory
proceed as follows:

1. Set up the actual frequencies on the two displays.
2. Press the "STO" key on keyboard (12) and keep it pressed.

3. Enter your channel-number via the keyboard (12) numeric.
keys. You have 20 channels from 0~19.

4. Press and release "ENT" key, release "STO".

HOW TO RECALL (RCL) STORED RECEIVE AND TRANSMIT FREQUENCIES

SEND OFF TEST

[ —_ AT
® ® o -[50235 [T
GE:‘E::‘;‘()R POWER L— X ) So) | SOUe——
TRANS“ ITTER . Q RF 4 J L 5

® @ ® @ {15435 8]
R T Y n

RECENER

SUPPLY g { i { . . TYPE CU 6000 S/N
OUPLEX AJH- DIMMER $kant'- TRP Gooo

LOW Fui.

START

—
[p %]
o

To recall a "channel" in the frequency memory proceed as
follows:

1. On keyboard (12) press
"RCL"
Channel no.

”ENT"

2-4
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DUPLEX OPERATION

SYART SEND OFF TEST LOW FULL

Q

GENERATOR POWER

TRANSMITYER

© @ @ e

VOLUME SENSITIVITY FILTER CLARIFIER

RECEIVER

KHz

.
6555

&QDNMM‘D¢-

SIMPLEX
. E { i {
DUPLEX

A34)-85B

AJH-AM

DIMMER

TYPE CU 6000 S5/N °

skanti TRP 6000

1. Set SIMPLEX/DUPLEX switch (2) to DUPLEX.

To minimize noise and interference at the receiving frequency,
activate the FILTER (8) as follows:

the filter.

3. Adjust FILTER (8) knob for max.

Turn the FILTER (8) knob to its extreme left or right
position (right or left demarcation line);

this will activate

receiver sensitivity or

minimum transmitter noise/interference.

NOTE: The filter switches off automatically if the receiver fre-

quency 1s changed either by TUNING or by a new key-board
entry of receiver frequency.

RECEIVER TUNING

STARY SEND OFF TEST LOW FULL

ALARM y

GENERATOR POWER

THANSMI? TER

® @ @ ©

VOLUME SENSITIVITY FILTER CLARIFIER

LRECEIVER 1

SIMPLEX
& 8 i 8-
DUPLEX

AJJS-S8B

AdH-aM

TYPE CU 60Q0 S/N E:l
skanti TRP 6000

1. TUNING pushbuttons (10) are used to change the receive

frequency up/down.

A short operation will

change the frequency

1 kHz or 100 Hz in A3/A3H and A3J/A3A mode respectively.
If a TUNING pushbutton is pressed and held pressed for more

than 0.5 sec.
with 10 kHz/sec.
spectively,
See also page 2-7.

or 5 kHz/sec.

2=5

the receiving frequency will change continuously
in A3/A3H and A3J/A3A mode re-
After 1 second the rate of change will be doubled.

2. For fine tuning to an SSB station use the CLARIFIER control (9)
and adjust for natual-sounding speech.



QUICK SET-UP FOR SIMPLEX OPERATION

START SEMD OFF TEST LOW FULL

0.0 o o W%/ Zunn
Toansurrren i

® @ ® @ mEé//ffﬂrﬁ,

*T

RECEIVER

VOLUME SENSITIVITY FILTER CLARIFIER
V@ - @1

1. Press "T" key on keyboard (12)
2. Press "R" key on keyboard (12)

SIMPLEX AdJ-85SB
. E { { % .
DUPLEX AJH-AM CIMMER

TYPE CUBCOO SN [+ 4

skanti TRP 6000

3. Enter desired frequency in the transmit and receive frequency

displays (18)

keys.

and (11) simultaneously via keyboard (12) numeric

4. Press "ENT" key on keyboard (12)

QUICK WAY OF RECALLING STORED FREQUENCY PAIRS

THANSMI’I'(ER

ALARM

GENERATOR

E?W

L Ly st

POWER

VOLUME

k RECEIVEN

SENSITIVITY

®© @ @ @ %?me “Jt:_z____j

FILTER CLARIFIER * O TUNNG ‘ ¢ ['REJl 0 2182 ENT“

sumpLY g { . i { N . TYPE CUB0OO SN [0 4
DUPLEX AJH-AM DIMMER Skanti TRP 6000

1. Press "R" key on keyboard (12)
2. Press "ENT" key on keyboard (12)

3. The transmit and receive frequency displays (18) and (11)
will now show the first stored frequency pair.

4. Repeat step 2 to see the next frequency pair.

2-6
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VERIFICATION OF TRANSMITTER —-FREQUENCY PROM

START SEND OFF TEST LOW FULL

{
ngoe::::::..éj @ ..,E ?{Q/E/g{iﬁ
@ @ ® @ {15435 ][]

VOLUME SENSITHIVITY FILTER CLARIFIER [ s |
+@ @1 Rmm:ﬂ 2132§A/§f,

: Y Recewzn

7R SIMPLEX A3J-988
SUPPLY g n { { m % AJA . TYPE CU 600G SN
OFF DUPLEX Q‘ AJH-AN DIMMER Ska n ti TRP 6000

1. Press "T" key on keyboard (12)
2. Press "ENT" key on keyboard (12)

3. The transmit frequency display (18) will now show the first
authorized frequency programmed into the PROM.

4. Repeat step 2 up to 80 times to see the next frequency.

9 kHz (10 kHz) SCANNING FACILITY IN THE BROADCAST BANDS

This facility eliminates the need for fine-tuning to broadcast
stations when using the TUNING pushbuttons. The broadcast bands

155 kHz to 281 kHz and 531 kHz to 1602 kHz are scanned in steps

of 9 kHz, corresponding to the channel spacing of broadcast sta-
tions in Regions 1 and 3. Alternatively the band 540 to 1600 may

be scanned in steps of 10 kHz, corresponding to the channel spacing
in Region 2.

To obtain 9 kHz (10 kHz9 scanning proceed as follows:

Press in sequence
"Rll
ll9|‘l (Il10|l)
"ENT"

"9.0" ("10.0") is flashing in the R-display. Store the information
in channel No. 19:

Press "STO" and keep it pressed
Press in sequence "y

llg‘l

”ENT"
Release "STO"

Any other content in channel 19 than 9.0 or 10.0 causes 1 kHz
scanning.

Note that when the 9 kHz (10 kHz) scanning facility is desired
channel 19 cannot be used for storing a receiver frequency.

2=7
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(7) f V@ @4 || reL|l o || 2m2f ent
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T/R SIMPLEX ﬂ A3J-5SB
OFF DUPLEX Q’ AJH-AM

Fig. 2.2.1
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2.2. DETAILED DESCRIPTION OF OPERATING CONTROLS

Refer to fig. 2.2.1.

(:) SUPPLY

T/R : Complete switch-on of TRP 6000
R : Receiver only is switched on
OFF : Complete switch-off of TRP 6000

(:) SIMPLEX / DUPLEX

DUPLEX : Transmitter 1s keyed from handset key.
Receiver is on, but speaker(s) 1is disconnected.

SIMPLEX : Transmitter is keyed from handset key.

(:) Speaker on/off

[q : Speaker(s) on
;Eﬂ/ : Speaker(s) off

(:) Mode switch

A3J-SSB : Transmission of A3J
Reception of A3J and A3A

A3A : Transmission of A3A
Reception of A3A and A3J

A3H-AM : Transmission of A3H
Reception of A3H and A3

A3H-AM 1s automatically selected in the receiver
for frequencies below 1606.5 kHz.

(:) DIMMER : For adjustment of the light intensity in the fre-
quency displays.
Turn fully clockwise, for full maximum intensity.

(:) VOLUME : For adjustment of receiver AF gain.

2-9
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(:) SENSITIVITY: Adjusts receiver IF amplifier gain. Turning the
control anticlockwise gradually reduces the gain.
This can be advantageous during SSB reception as
1t prevents noise from coming up in speech pauses.

NOTE: The AGC (Automatic Gain Control) is impeded
when the gain is manually reduced by means of
the SENSITIVITY control. Always turn the con-
trol fully clockwise when selecting a new fre-
quency.

The SENSITIVITY control is disabled at frequencies
below 1606.5 kHz (broadcast bands) and 2182 kHz (if
selected by 2182 key) where A3H-AM, AGC ON is auto-
matically selected.

‘) FILTER : For activation and adjustment of the narrow,
tunable receiver input filter.
To activate the filter, turn the knob to its extreme
left or right position (right or left horizontal
markers).

Next, adjust the knob for maximum receiver sensi-
tivity or minimum transmitter noise/interference.

NOTE: The filter is taken out of circuit automatically
if the receiver frequency is changed, with either
the TUNING pushbuttons (10) or with a new key-
board entry of receiver frequency.

(:) CLARIFIER : Receliver frequency fine tuning in modes A3A and A3J.

TUNING

‘ : Receiver frequency-decrease pushbutton

1 : Receiver frequency-increase pushbutton

NOTE: Rate of change is 10 kHz/second in A3/A3H mode
and 5 kHz/second in A3A/A3J mode.
However, the rate of frequency change will double
if a TUNING pushbutton is kept pressed for more
than one second. See also page 2-7.
In A3J/A3A mode the frequency will step 100 Hz
each time one of the pushbuttons is pressed.

(:) R-display : Receive frequency display.

A flashing decimal point indicates that an enter
or recall of a new receive frequency is not finalized.

Flashing digits indicate that the frequency is outside
the specified receiver frequency range.

2-10
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(:) Keyboard

The keyboard consists of six control keys and ten numeric keys.

FUNCTION CONTROL KEYS NUMERIC KEYS 2182 CONTROL KEY

All keyboard operations (except use of the "2182" key) must

begin with one of the four extreme left column keys T - STO - R -
RCL to define the type of function and must end with ENT to indicate
that the keyboard operation is finalized.

For this reason keyboard operations generally have the following
3-step structure:

Step 1 Press one of the four function control keys:
T for updating the T-display
STO for storing the frequencies in T- and R-display
R for updating the R-display
RCL for recalling stored frequencies (channels).

Step 2 Use the numeric keys, either for entering new frequencies
or a channel number.

Step 3 Press ENT.
Details related to the six control keys are as follows:

T Transmitter frequency key.
Pressing this key will clear the T-display.
The decimal point flashes to indicate that a new
transmit frequency must be entered with the numeric
keys.

2=11



STO

RCL

ENT

2182

Store key.
To be used for storing the current contents of the
T~ and R-displays in the user-programmable memory.

Pressing STO will not change the contents of the
T- and R~displays.

STO must be pressed during the complete store sequence,
see section 2.1.
Receiver frequency key.

Pressing this key will clear the R-display.
The decimal point flashes to indicate that a new

receive frequency must be entered with the numeric keys.

Recall key.
To be used for recalling a channel (a frequency pair)
from the user-programmable memory.

Pressing this key will clear both T- and R-displays.
The decimal point will flash, in both displays, to
indicate the channel number must be entered with the
numeric keys.

The entered channel number will now show in the R-display.

Refer to section 2.2 for complete recall procedure.
Enter key. |

Must be operated to terminate all keyboard operations
initiated by the T-STO-R or RCL keys.

Quick set-up key for 2182 kHz.

Pressing this key will instantly select 2182 kHz as both

transmit and receive frequency.

A3H simplex operation and full receiver sensitivity

is automatically selected independent of the actual
positions of the mode-switch, simplex/duplex switch or
sensitivity control knob.

15/6



(:) START : Alarm generator start push-button.

Pressing this red pushbutton will initiate the

45 seconds two—tone alarm signal generation period
if the ALARM GENERATOR SWITCH (14) is in position
SEND or TEST. If in position SEND, the transmitter
is automatically tuned when the START pushbutton
is pressed.

@4 ALARM GENERATOR SWITCH
SEND : In this position the alarm generator is ready to
to be started by the START pushbutton (13).

When START is pressed the transmitter is automati-
cally tuned, then keyed and the two-tone alarm signal
is transmitted for approx. 45 seconds at full output
power.

The alarm signal can be monitored in the telephone
handset and can be interrupted at any time, by
switching (14) to OFF.

OFF : The alarm generator is switched off and cannot be activated
by pressing START (13).
TEST : Transmitter cannot be keyed.

The alarm generator can be started by pressing the
START pushbutton (13).

The alarm signal is generated for 45 seconds.

The alarm signal can be monitored in the telephone
handset and can be interrupted at any time, by

switching (14) to OFF.

LOW : Transmitter is driven to approx. 1/8 of full rated
output power.

NOTE: Full power is automatically selected when the
ALARM GENERATOR switch (14) is in the SEND position.

FULL : Transmitter is driven to full rated output power.

15/6



. TUNE : Pushbutton for initiating the automatic tuning
procedure in the Transmitter Unit. A typical
tuning takes about 7 seconds. During tuning the
RF output indicator (19) will light to indicate
that the transmitter is keyed and that power is
delivered to the antenna during tuning.

When the light in (19) is switched off, tuning is
completed.
During tuning the receiver is muted.

(:) Tune 1ndicator:

Light indicates that tuning is needed.
Press TUNE (16).

If the tune indicator lights even when tuning

has been performed, an overload condition is present

in the Transmitter Unit. Refer to page 4-5 for specific
instructions.

T-display: Transmitting frequency display.

A flashing decimal point indicates that an enter
or recall of a new transmitting frequency is not
finalized.

Flashing digits indicates that the frequency is
unauthorized, i.e. the frequency is outside the
specified transmitter frequency range and/or not
contained in the transmit frequency "PROM.

The transmitter cannot be keyed if the T-display
is flashing.

RF : RF output indicator.
A low light intensity indicates the transmitter is
being keyed.
Light intensity increases in direct relation to
increase in the actual antenna current.

2-14
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3. PREVENTIVE MAINTENANCE

To ensure maximum performance and minimum repair trouble,
we strongly recommend you to follow below stated headlines
for preventive malntenance.

1. Always keep the battery fully charged.

2. Check antenna installation and the ground connection at
regular intervals.

3. Keep antenna feed-through insulators clean and dry.

4. Keep your TRP 6000 clean and dry externally: this will
ensure continued function of the front panel controls and
will prevent flash-over from the antenna-horn.

5. If TRP 6000 has not been used for a long period of time
combined with exposure to extreme environmental conditions,
open both units and make a visual inspection. Remove salt,
water or ice with a moist cloth before switching on the equip-—
ment. Check that the cooling fans and the two tuning coils
are running freely.

6. For general maintenance and top performance, call an autho-
rized service technician to give the equipment and the com-—
plete antenna / earth connection installation a general check
every 12-18 months.

NOTE: Check at regular intervals that the Power Amplifier air
intake located at the lower right front of the Transmitter
Unit is free of dust. If dust is visible detach the front
panel and remove the dust by means of a soft brush. Check
intervals should be from one to six months dependent upon
the environment.
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4. TROUBLE SHOOTING AND SERVICE

4.1. Malfunction

If the equipment is not functioning correctly, a check should be
made that it is being operated properly; see chapter 2.

4.2. Battery

The condition of the battery should be checked at frequent inter-—

vals. The battery must always be fully charged and should be topped

up frequently with distilled water (liquid should be 5 to 10 mm

above the plates).

4.3. Replacement of Fuses

All fuses can be found behind the lower front panel of the Transmitter

\

Unit.The fuses become accessible when the front panel is removed
(4 screws). Spare fuses are placed on the inside of the lower front
panel (see fig. 4.1.).

NOTE: Set SUPPLY switch to OFF and open external supply voltage
switch before opening the equipment and replacing fuses.

Fuse ratings are given in the table below.
within 5 per cent of the ratings given must be used. Note that slow

or fast blowing fuses must be used as specified.

Fuse Fuse Function Symptom if fuse is blown
Rating Marking
0.63 A CU +24V to Equipment totally dead.
slow SUPPLY switch |Main relay in Transmitter Unit
does not operate when SUPPLY
switch 1s activated.
3.15 A SMPS Generation Control Unit off.
slow of 7.5V and Main relay in Transmitter Unit
15V operates when SUPPLY switch is
switched from OFF to R.
Cooling fans in Transmitter Unit
are off.
3.15 A AAC +24V for TUNE pushbutton no function.
slow automatic
antenna
coupler
3.15 A Blower +24V for PA cooling fan does not rotate
slow blower con- when SUPPLY switch is in posi-
verter tion T/R.
25 A - PA 1 +24V to left— | Reduced antenna current and RF
slow hand power output indicator light.
amp.
25 A PA 2 +24V to right-|No antenna current and minimum
slow (TU6400 hand power RF output indicator light in-
only) amp . tensity if PA 1 and PA 2 are

both blown.

Fuses with marked ratings




4.4, HOW TO USE THE BUILT-IN SELFCHECK FUNCTION

START SEND OFF TEST LOW FLLL
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The built—-in selfcheck function checks all major functions in
the Control Unit.

Check procedure:

1. Set SUPPLY-switch (1) to "T/R" and switch off speaker.

2. Press "RCL" and keep it pressed, then press "ENT"

3. Release "RCL" and "ENT".

A check takes approx. 4 seconds. The result of the check is shown
in the T-display.

Table 4.4.1 shows the possible error codes and the corresponding
most probable faults.

G 3
402
// \\
Pull- out,///’ ;):Pull-out
ribbons \\\\“-“-p 401 -”///rlbbons
N ’//
\ [403]
\S 7/ )
— L1 1

Control Unit p.c.b. positions

To replace a faulty p.c.b. set SUPPLY switch to OFF, disconnect
the coax— and flat-ribbon-cables and pull out the faulty p.c.b.

box taking advantage of the pull-out ribbons placed on each side
of the box.

NOTE: Make sure to state the exact part number (refer to the spare
parts lists in section 4.7.) of the faulty p.c.b. when
ordering a replacement

4=2



SELFCHECK ERROR MESSAGES

ERROR PCB WITH TEST POINT POSSIBLE FAILURE
CODE FAILURE FAILING

C 000 no fault - -

101 6 a) AF-amplifier; BS- and LP-filters
b) Mode switch circuit (SSB)
102 5 a) Signal detector; AGC detector
b) 1.4 MHz BP-filter
103 401 4 a) RX signal path incl. 1.4 MHz x-tal
LSB filter to signal detector.
104 6 a) Mode switch circuit (AM)
105 4 . a) 1.4 MHz wide AM filter
201 3 i a) 3.3 MHz VCX0; 9.3 MHz mixer
. b) 9.3 MHz BP-filter
202 402 1 . a) VCO in RX-synthesizer
203 2 3 a) #+ N divider; reference divider

b) Phase comparator; LP-filter

301 | 9 ' a) 1.4 MHz level stabilizer
302 L 10 a) + N divider; <+ 14.000 divider
% b) Phase comparator; LP-filter
303 11 a) VCO in EX-synthesizer
403 :
304 | 12 a) EX signal path incl. 2.8 MHz LP-
f ‘ filter from 1.4 MHz mixer.
305 ‘ 8 1 a) Compressor
306 ; 12 | a) 4.22 MHz LP-filter
399 - ' a) SUPPLY-switch not in position "T/R'|
400 7 é a) 15 V power from supply missing

a) Most probable failure

b) Second most probable failure

Table 4.4.1.

4-3
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AUTOMATIC ANTENNA COUPLER

RED
YELLOW

Fig. 4.5.1 Transmitter Unit
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4.5. TRANSMITTER UNIT FAULT FINDING

Remove the lower front panel as illustrated on fig. 4.5.1.
Set SUPPLY switch (Control Unit front panel) to T/R.

As illustrated on fig. 4.5.1 you will find five LED status—indi-
cators on the power supply module:

(421] Red light indicates 15V stabilized supply voltage OK.
Yellow light indicates 7.5V stabilized supply voltage OK.

If either red or yellow is off replace [421].

If both indicators are off check SMPS-fuse and CU-fuse. If
both fuses OK replace .

l;éil Red light indicates that +24V for is OK.
Green light indicates that the transmitter is keyed.

Yellow light indicates that the cooling fans are switched to full speed.

If red is off check the BLOWER-fuse.

Control Unit TUNE INDICATOR lights continuously.

Press TUNE pushbutton and wait until light in the RF output indicator

1s switched off. If the tune indicator is still lit when the transmitter
is keyed a transmitter overload condition exists due to one or more

of the following abnormal conditions:

A - Load mismatch. Check the complete antenna installation and the earth
connection carefully.

B - The Power Amplifier Module temperature is too high. Check cooling
fans and ensure that transmitter unit ambient temperature and ven-
tilationare within specified limits.

C - The Automatic Antenna Coupler is faulty. Remove the frequency table,
change frequency, press TUNE and observe the two tuning coils through
the openings behind the frequency table. If the coils do not rotate,
replace |Z33| and/or [434]. If you do not have the necessary spares,
refer to section 4.6. of this manual.

Antenna current too low, tuning normal.

If the antenna current is less than normal, but tuning is OK (no light
in the tune indicator (17) when the transmitter is keyed), the output
power from the Power Amplifier Module might be too low due to one of
the two Power Amplifiers failing. This can be checked as follows:

Remove the PA1 fuse and observe the antenna current. If antenna current

is unchanged and the PA1 fuse is OK, the lefthand '441] (PA1) is faulty.
If the antenna current is reduced to about zero, PA1l is OK. Reinsert the
PA1 fuse. Repeat the test by removing the PA2 fuse.



FREQUENCY

4.6. HOW TO MANUALLY TUNE THE TRANSMITTER TO 2182 kHz IN CASE OF A

FAILURE IN THE AUTOMATIC TUNING SYSTEM.

2182

TABLE

rr

Fig. 4.6.1 Transmitter Unit

1. Switch SUPPLY to "OFF" on Control Unit
2. Remove Frequency Table from Transmitter Unit (Fig. 4.6.1)

3. Remove the self-adhesive plastic film behind the frequency
table.

4. Switch AUTO/MAN switch (A) to position MAN.

5. Rotate with a finger, wheel (B) until the roller (C) is positioned
exactly at the 2182-marker.

6. Rotate with a finger, wheel (D) until the roller (E) is positioned
exactly at the 2182 marker.

7. Switch SUPPLY to "T/R" on Control Unit.
8. The radiotelephone is now ready for operation on 2182 kHz only.

9. Operate the radiotelephone as described in section 2.1.

NOTE: Call for immediate repair when you reach port.
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7.

SPARE PARTS LIST

Standard Shipborne Spares

2 fuse 0.63 A slow 6.3 x 32 mm
2 fuse 3.15 A slow 6.3 x 32 mm
2 fuse 25 A slow 6.3 x 32 mm

Depot Spares for TRP 6000
Control Unit CU 6000

400 Front Panel Board

401 Receiver

402 Control and Rx Synthesizer
403 Exciter

60 Lead Flat Ribbon Cable
26 Lead Flat Ribbon Cable
10 Lead Flat Ribbon Cable

Handset

450 Microphone Amplifier
Earpiece
Microphone

Transmitter Unit TU 6400

Power Supply Module:

421 Switch Mode Power Supply
422 Blower Converter

423 Interconnection Board
RL1 Relay, 24V

C1-2 4700 uF 40V
D1 BZY93 Zener

Power Amplifier Module:

441 Power Amplifier

(442 Stabilizer and Combiner
B1 Blower 24V AC
R1 70 ohm 50 W

4=7

Part No.

720
720
720

107
107
107
107
106
106
106

107
862
862

107
107
107
780
652
832

107
107
872
548

263
331
425

440
440
440
440
400
400
400

445
000
000

442
442
442
000
947
933

444
444
000
150

00
50
01

01
11
21
31
10
30
20

01
05
06

11
21
31
05
02
90

11
21
06
00



423

422

1

42

N
&

RL1

D1

Power Supply Module

4.7.1.

e
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441] PA1
(TU6200 +TU6400)

R1

(TU6400)

B1
(TU6200 + TU6400)

445

(TU6200)

442

(TU 6400)

Fig.

4.7.2.

441

PA2 (TU6400)

Power Amplifier Module

10



436}

L1

B2 (TU 6400 ONLY) (433

Flg. 4.7.3 Automatic Antenna Coupler

434

L2

435




15/6

5. TECHNICAL DATA

The SKANTI TRP 6000 complies with the SOLAS 74 convention and the ITU
Radio Regulations. It meets the CEPT specifications, the UK MPT spe-
cifications as well as the national requirements of most countries.

‘GENERAL

Frequency Generation:

Frequency Presentation:
Frequency Accuracy:

Operating modes:

Operating Temperature:

Frequency Selection:

RECETVER

Frequency Range:

Frequency Selection

Sensitivity:

Clarifier Control:

Duplex Filter:

Audio Output:

True digital frequency synthesis with 100 Hz
resolution.

Two 5-digit digital LED displays.
Better than 40 Hz.

Duplex, semiduplex and simplex A3A, A3H and
A3J (upper side band).

-10°C to +55°C.

By common keyboard.

2182 kHz is entered for both transmitter and
receiver by a single key, also providing
automatic selection of A3H and simplex mode.

Broadcast bands: 100 - 1606.5 kHz
Communication bands: 1606.5 - 4500 kHz

A search/scanning facility is provided with
1000 Hz resolution in A3/A3H mode.

A 100 Hz step function is provided in A3J/A3A
mode.

A3/A3H mode is automatically selected below
1606.5. kHz.

Antenna 1input for 10 dB SINAD:

0.15 - 1.6 MHz AM: 20 uVv
1.6 - 4.5 MHz AM: 6.3 uV
SSB: 1 uV

measured with high antenna impedance.
With 50 ohms input the figures are improved
by approx. 6 dB.

Variation ¥ 100 Hz.

The built—in preselector is automatically
disabled by any frequency change. The circuit

is re—established (when required) by turning the
control knob to one of its extreme positions.

5 W in 4 ohms to internal and/or external
loudspeaker (s)

5-1



max.

TRANSMITTER

Output Power:

Transmitter Frequencies:

Antenna Requirements:

Antenna Tuning

Alarm Generator:

POWER REQUIREMENTS

Supply Voltage:

Consumption:

DIMENSIONS AND WEIGHT

CU 6000:
TU 6200:
TU 6400:

200 W p.e.p. with TU 6200
400 W p.e.p. with TU 6400
Reduction to less than 60 W p.e.p.

Up to 80 PROM programmable channels, freely
distributed in the range 1606.5 to 4220 kHz.
Free frequency selection in 100 Hz steps is

optionally available where permitted.

7-18 metres wire and/or whip.

Fully automatic to above antennas and to any
load with a resistive impedance from 1 to 75
ohms (minimum series capacitor 100 pF) from
1.6 to 4.2 MHz.

A two-tone alarm generator 1s incorporated.
Full power is automatically selected and the
antenna tuning carried out when the alarm is
activated.

24V DC (+30%, —-107%)
Connection will not earth supply battery.
AC mains by optional external unit.

Operation 400 W p.e.p. 200 W p-e.
R 0,75A 0,75A
T/R Unkeyed 2,30A 2,30A
A3J Unmod. 4 ,00A 3,25A
A3H Unmod. 21,5A 13,0A
A3J Normal speech 11,0A 7,50A
A3H Normal speech 21,0A 13,0A
A3H Transmit alarm 27,5A 15,3A
7.3 kgs
16.0 kgs
18.0 kgs

l f—_—————————om

TU 6X00 TU 6X00

50 m. cable

al..
"
i
o
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CU 6000
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6.1.2.

All manual controls on the front panel, with exception of the FILTER
control, are connected to this p.c.b. All control signals branch out
from this boarc to the different Control Unit p.c.b.'s, by way of two
ribbon cables.

The Keyboard is continuously scanned by the Microprocessor Circuit,
located on p.c.b. (402} . Activation of a particular key will load

the number corresponding to that key, into the Microprocessor Circuit.
This scanning process will also detect whether one of the two frequency
tuning pushbuttons has been activated.

A multiplex technique is utilized to present the information, requested
by the user, on the R-and-T displays.

For each display element, a BCD-code is sent from the Microprocessor
Circuit to the BCD-to-7 Segment Decoder which in turn directly controls

a Segment Driver. Concurrently, a display element address is sent to the
Scan Decoder where one of the ten Digit Drivers is selected. The display
element selected is now permitted to display the data for a length of
time. Subsequently, the Microprocessor Circuit will send new data to a
new display element, and so forth.

All display elements are updated every second millisecond. The maximum

time-on duration for a single display is 200 microseconds. Continuously
variable reduction of time-on duration - to the point where no light is

visible on the displays - is available with the DIMMER control.

RECEIVER [401

The antenna RF signal is led through 401-SK1l to a circuit designed to
protect the receiver against excessive RF voltage and static electricity
discharges, appearing on the antenna.

The RF signal from the protection circuit goes to one of the four input
filters. Three of these filters are fixed-tuned and have respective
passbands of 100 - 400 kHz, 400 - 1606.5 kHz and 1606.5 kHz - 4499.9 kHz.
The fourth filter, used in duplex operation, has a passband with a variable
center frequency, controlled by the FILTER knob on the front panel. Center
frequency range is 1606.5 - 4499.9 kHz."

A change in receiving frequency will be followed by automatic selection
from among the three fixed-tuned filters. The automatic selection 1is
controlled from the Microprocessor via the Gate Circuit. If the duplex
filter is to be used the FILTER knob must be turned to one of its extreme
positions, where a switch is activated and sets a latch in the Gate
Circuit which in turn selectsthe duplex filter.

During SELFCHECK the antenne input is disabled and a RF CHECK SIGNAL
from the EXCITER, p.c.b. | 403 , is fed to the Input Filters. The VOLUME/
SENSITIVITY GND Switch is also controlled via the Gate Circuit. This




switch ensures maximum volume and sensitivity during SELFCHECK, irrespective
of the actual settings of the front panel controls. The RF signal from the
input filters is mixed, in the lst mixer, with a 10.8 - 15.2 MHz signal

from the RX synthesizer, located on p.c.b. |402 | . Mixer output is filtered
in a 10.7 MHz double sideband crystal filter, where overall AM selectivity
is determined.

The 10.7 MHz IF signal passes a PIN diode attenuator, controlled from the
AGC circuit, before being fed to the 2nd Mixer. The other input signal

to this mixer is a 9.3 MHx + 100/- 500 Hz signal from the Clarifier Circuit
on p.c.b. 402

The 2nd IF filtering is selected from the Gate Circuit. In the SSB-mode |
the output from the 2nd Mixer is fed to a lower sideband crystal filter

which determines overall SSB selectivity. In the AM-mode the output 1is
fed to a 1.4 MHz LC-filter.

The filters are followed by the IF Amplifier, the gain of which is controlled
by the AGC voltage. A check signal (CHECK 4) is produced by a Detector
connected to the output of the IF Amplifier. This facilitates a check for
the presence of a 1.4 MHz IF signal during SELFCHECK, provided that the AGC
is at failure.

A 1.4 MHz Band-Pass Filter connects the IF Amplifier to the Signal Detector.
The integrated circuit of the Signal Detector contains a balanced mixer

and a high-gain limiting amplifier. The IF signal is applied balanced to
the one input part of the mixer.

In the AM mode, the IF signal is also fed to the amplifier input. This
signal is amplified and clipped to constant amplitude and internally
connected to the other input part of the mixer where it is mixed with the
modulated signal. The difference frequency contains the wanted AF signal.

In the SSB-mode a 1.4 MHz signal, derived from the Reference Divider on
p.c.b. [402] , is applied to the amplifier input.

The AF signal is via the VOLUME potentiometer on p.c.b. {400 | fed to the
AF amplifier which contains a 3 kHz active low-pass filter. AF output
excits p.c.b. |401 to enter the handset earpiece and the loudspeaker(s).

The Signal Detector output also contains the sum frequency of the two input
signals. This signal is used for the Automatic Gain Control and is taken
off across a 2.8 MHz tuned circuit. The signal is amplified before being
brought to the AGC Detector. The AGC Detector output controls the overall
IF gain of the receiver.

IF gain may also be manually controlled with the SENSITIVITY control on
the front panel. However, at frequencies below 1606.5 kHz and when 2182
kHz, is selected by means of the 2182 key, the SENSITIVITY control is
disabled so as to allow maximum IF gain irrespective of the actual setting
of the control knob.

A check signal (CHECK 5) direived from the AGC Detector, is used to confirm
correct AGC circuit operation during SELFCHECK.
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6.1.3. CONTROL AND RX SYNTHESIZER {402

6.1.3.1. Microprocessor Circuit

The Microprocessing Unit (MPU) is the central unit of the Microprocessor
Circuit. It responds to inputs and produces outputs in a manner determined
wholly by a sequency of instructiomsreferred to as its program. The
sequential operation of the MPU is clocked by a 2.8 MHz signal derived
from the Reference Divider of the RX Synthesizer.

The program is held in the Read-Only Memory (ROM). The instructions arg
fetched into the MPU one at a time to be decoded and actioned. The
program contains instructions for reading input from the Keyboard; how
to display transmitting and receiving frequencies; carrying out of
SELFCHECK analysis, to mention a few of the tasks.

The TX Frequency PROM can be programmed to store up to 80 transmitting
frequencies. Stored information may be recalled by the user when required.
The PROM can be programmed to allow free selection of transmitting fre-
quencies where permitted by the authorities.

The Input/Output (I/0) circuits are utilized by the MPU to communicate
with the keyboard, the Displays, the two synthesizers as well as the

RAM and the check Multiplexer. The I/0 Circuits also delivers a two tone
alarm signal to the Exciter.

The Non Volatile Random Access Memory (RAM) is the user-programmable
frequency memory. Memory content will not be lost when power is switched
off, because a lithium battery will then supply current to the RAM.

The Multiplexer (MUX) is connected to 12 check signal lines from various
circuits in the Control Unit. Call-up of the SELFCHECK routine causes the
MPU to scan these check signals. Appearance of a check signal indicating
a functional error will stop MPU scanning and an error message will be
displayed.

MPU start-up procedure is controlled by the Restart Generator, when power
is turned on.

The Power Down Detector detects if the 7.5 V supply voltage is decreasing
below a certain 1limit - a warning sign that power will most likely
disappear very soon. At this point an order is communicated to the MPU to
conclude all current tasks and to await return of power.

6.1.3.2. RX Synthesizer

The reference oscillator of the synthesizer is a 12.6 MHz crystal controlled
oscillator. The amplitude stabilized output signal is fed to the Clarifier
Mixer and to the Reference Divider.

In the Reference Divider a 2.8 MHz source for the MPU is produced, a 1.4 MHz
source for the Exciter and the Receiver, 5 kHz and 500 Hz sources for the
1/0 circuits as well as a 500 Hz reference frequency for the synthesizer
loop.

The 500 Hz reference frequency and the Loop Divider output frequency are
compared in the Phase/Frequency Comparator circuit. To obtain lock two
conditions must be met: First, the frequency of the two output signals
must be the same, i.e. 500 Hz. Second, a very small, but definite, phase
difference must exist between the two signals. If this minute phase
difference changes, the Phase/Frequency Comparator will immediately produce
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6.1.4.

6.1.4.1,

a correction voltage that will correct the VCO frequency until the
original phase difference is reestablished.

A check signal (CHECK 2) used to confirm proper lock of the Synthesizer
Loop, is derived from the Phase/Frequency Comparator.

The Loop Filter is designed to stop unwanted noise from modulating the
VCO, and to give the loop a proper dynamic response.

The Voltage Controlled Oscillator (VCO) covers a frequency range of
10.8 - 15.2 MHz. The amplitude stabilized output signal is split
between two Buffer Amplifiers, one for the injection signal to the
Receiver' s lst Mixer, the other for the Loop Divider.

A check signal (CHECK 1) confirms that the VCO produces an output signal.

The division ratio of the Loop Divider is controlled by the contents of
the Serial-to Parralel Shift Registers. Information to these registers
is received from the Microprocessor Circuit in serial format. Loop
Divider output frequency is 500 Hz, when the loop is locked.

The frequency of the 3.3 MHz Voltage Controlled Crystal Oscillator

(VCX0) is determined both by the 100 Hz information, stored in the Shift
Registers, and the Clarifier Control Voltage. The control voltages are
added in a summing amplifier. VCXO frequency may be varied approximately
¥ 100 Hz with the CLARIFIER contral whereas frequency may be varied 0,
100, 200, 300 or 400 Hz by the 100 Hz information—-controlled voltage.

The total frequency variation range is thus -100 Hz to + 500 Hz.

The 3.3 MHz signal is mixed with the 12.6 MHx XO frequency in the Clarifier
Mixer. The output signal is filtered in a 9.3 MHz band-pass filter and
applied to a Buffer Amplifier. The output is amplitude stabilized by

means of a detector controlling the 3.3 MHz oscillator gain. A check
signal (CHECK 3) used to confirm the presence of adequate output, is

drawn from the same detector. The resulting 9.3 MHz +100/-500 Hz signal

is led to the Receiver's 2nd Mixer.

EXCITER | 403

Signal Path

The AF input signal from the MICROPHONE AMPLIFIER [|450 , located in the
handset, or the two tone alarm signal generated on p.c.b. [402 is fed
to the Compressor. The Compressor serves to maintain a constant AF
modulation peak level. The regulating voltage, controlling the gain of
the Compressor, is drived from the output of the Sideband Amplifier.

A check signal (CHECK 8) is derived from the compressor for checking correct

compressor operation.

A 1.4 MHz signal, produced by the Reference Divider in the RX Synthesizer
is fed, by way of a Buffer Amplifier, to the 1.4 MHz Level Stabilizer.
The stabilized 1.4 MHz signal can be turned on or off by a control line
from the Gate Circuit, corresponding to keyed or non-keyed state.
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6.1.4.2.

A check signal (CHECK 9) is derived from the Level Stabilizer to indicate
if the 1.4 MHz signal is present.

The 1.4 MHz signal is fed to the lst Mixer where the compressed AF

signal is converted into a double sideband suppressed carrier signal at
1.4 MHz. The upper sideband is then removed by the lower sideband
crystal filter at the mixer output. The filtered signal is now
amplified in the sideband amplifier and fed to the Sideband Level Re-
gulator. The amplification of both regulators are controlled by two
control lines from the Gate Circuit in accordance with the mode selected.
The amplification ratios are mutually related such that the peak to peak
voltage of the combined signal appearing after the two regulators is

the same independent of the operating mode.

The 2nd Mixer receives the combined 1.4 MHz A3J, A3A or A3H LSB signal
and mixes it with the output signal from the Exciter Synthesizer. The
output is passed through one of the two low-pass filters which pass only
the difference frequency of the two input signals. Thus the 1.4 MHz LSB
signal is converted to an upper sideband signal at the actual transmitting
frequency.

If the transmitting frequency is below 2.8 MHz the Gate Circuit selects
the 2.8 MHz low-pass filter, otherwise the 4.2 MHz low-pass filter is
selected.

The RF signal from one of the two low-pass filters are then fed through
an amplifier where RF signal-level control takes place. A trimming
potentiometer permits adjustment of the Exciter RF signal output level
to the correct value.

RF Power Control is operated from the front panel via the Gate Circuit.
A DC voltage selects either low or full output power from the Exciter.

The Check Signal Switch, controlled by the Microprocessor, opens during
SELFCHECK so as to deliver an RF CHECK SIGNAL to the Receiver,

Exciter Synthesizer

A 1.4 MHz signal, derived from the RX Synthesizer is fed to a Buffer
Amplifier, which produces two output signals, one for the 1.4 MHz Level
Stabilizer and one for the Reference Divider. In the Reference Divider
the 1.4 MHz frequency is divided by 14000 and the resulting 100 Hz signal
is applied to the Phase/Frequency Comparator as a reference frequency for
the Exciter Synthesizer.

The Phase/Frequency Comparator compares the 100 Hz reference frequency with
the output frequency of the Loop Divider. Two conditions must be met to
ensure a correct VCO frequency: First, the frequency of the two input
signals must be the same, i.e. 100 Hz. Second, the phase error must be
within close limits. If the phase error exceeds a certain limit, the
Phase/Frequency Comparator will close the Synthesizer Loop and produce

a correction voltage which, via the Loop Filter, adjusts the VCO frequency
until the original phase difference is reestablished. The comparator

will then reopen the Synthesizer loop.

Another DC-signal is derived from the comparator to indicate if the VCO
frequency is correct. This DC-signal enters the Gate Circuit, which
then produces a check signal (CHECK 10).
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The Loop Filter is designed to stop unwanted noise from modulating the
VCO, and to give the loop a proper dynamic response.

The VCO covers a frequency range of 3-5.9 MHz. The amplitude stabilized
output signal is split between two Buffer Amplifiers, one for the injection
signal to the 2nd mixer in the Exciter's signal path, the other for the
Loop Divider. A check signal (CHECK 11) indicates if the VCO produces

an output signal.

The division ratio of the Loop Divider is controlled by the contents of

the serial-to-Parallel Shift Registers. Information to these registers

is received from the Microprocessor Circuit in serial format. Loop Divider
output frequency is 100 Hz, when the VCO frequency is correct.
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0.Z.1. FUWER oUrrLY MUDULL

The DC-power, derived from the battery, have to pass at first a relay
switch, controlled by the Overvoltage And Reverse Polarity Protection
circuit, an input filter, and a transient protection circuit before it
1s allowed to flow on to the two converter boards 421 and 422 ,
via Interconnection Board |[423 . Power for the AAC is also routed
via |[423) while power for the PA-module is fed to a 12-pole socket on
the power supply module chassis.

6.2.1.1. Switch Mode Power Supply [421

The input power is fed through an additional Noise Filter before it is
supplied to the Converter Driver.

On the secondary side of the converter—transformer one of the rectified
outputs is compared to a reference voltage and the result is transferred to
the primary side via an optocoupler and is used to control the duty cycle
of the flyback converter. This is done by regulating the duty cycles of
the pulses, derived from a 20kHz Oscillator, before they are forming the
driving signal for the Converter Driver.

So a regulating loop has been designed in order to keep the output voltage
from the converter fairly stable independent of battery voltage variations
and different loading conditions on the outputs.

By means of optocouplers in the feedback path the secondary side of the
converter is galvanic isolated from the primary side and thereby from the
battery.

Two Rectifiers produce 17V and 9V respectively. Of these the 9 V output

is regulated while the 17V output is tracking. Each Rectifier is equipped
with a Current Sensor and an Overvoltage Protector. The two Sensors,

and the Overvoltage Protector, attached to the 9V line, disables the re-
gulating loop and forces the converter into a low-power mode if an abnormal
loading condition exists on the outputs.

6.2.1.2. Blower Converter|422

By means of the Power Switch on the CU-front panel the Overvoltage and Reverse
Polarity Protection circuit is connected to the input lines from the battery
except when the switch is in its OFF position.

In case a reverse polarity is applied the relay RL1 will not be activated
thereby protecting the whole Power Supply. Also if input voltage exceeds
limits RL1 will be deactivated.

If the Overvoltage And Reverse Polarity Protection circuit accepts voltage
level and polarity, the RLl1 is activated and simultaneously the 20 kHz
Oscillator on p.c.b. [421] is powered from p.c.b. |422

The blower converter produces square wave signals for driving two blowers.
Blower no. 1 (on the PA module) is always operating when "T/R" is selected
on the power switch. Blower no. 2 (in the AAC-unit) is only in operation
when extra cooling is required. The converter has two modes of operation:

a) Blower no. 1 only. Constant speed (slow and quiet).
b) Both blowers. Variable speed (tracks battery voltage, maximum cooling).
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In mode a) both frequency and voltage inputs to the converter driver
are stabilized.

In mode b) a relay switches in blower no. 2. At the same time the VCO
(Voltage Controlled Oscillator) generating the square wave is made to

track battery voltage thus generating a higher frequency when battery

voltage is high. Also in this mode the voltage stabilizer is bypassed
in order to supply maximum power to the blowers.

Mode b) is selected when the input TEMP 1 is taken low. This happens
when the tgmperature sensors on the PA-module reaches a temperature of
approx. 60" C.

The keying relay produces a 24 V output signal when KEYLINE goes active.
This can be used for external purposes (i.e. antenna relay) but is also
used internally to key the PA-module. This is done by activating the
stabilizers on this module via "PA PWR CTRL" derived from 24 V when
keyed. A delay circuit compensates for the delay in the simplex relay
if fitted. If a delay in the keying of the transmitter is unwanted the
delay~circuit can be deactivated by removing a jumper.

A tune switch is located on this board to facilitate servicing the AAC.



6.2.2.

6.2.2.1.

6.2.2.2.

6.2.3.

POWER AMPLIFIER MODULE

STABILIZER 442

The RF signal, produced by the Exciter in the Control Unit, enters via
the INTERCONNECTION BOARD 423

First, the signal goes through the Protection Attenuator. This attenuator,
controlled by the Protection Attenuator Control, protects the succeeding

P.A. boards and is activated if one or more of the following three situations
occur:

1. The peak value of the output voltage from one of the two P.A.-stages
exceeds a certain limit.

2. The SWR measured in the Automatic Antenna Coupler exceeds 2.5
3. The temperature measured at one of the two P.A.-stages exceeds 92°C.
OQutput of the Protection Attenuator i1s split-up by the Input Power Splitter

circuit. The two-6dB outputs go to their respective P.A. boards. The
two boards, POWER AMPLIFIER |441 , are 1identical.

The output signals from the power amplifiers are combined in the Output
Power Combiner, the output of which goes to the Automatic Antenna Coupler.

Two 25.4 Volt regulators deliver supply voltage to the P.A. boards. The
base currents of the 25.4 V regulators also serve to provide current

to the two Bias Stabilizers. The 4.5 V Regulators supply additional
current. The 5.4 V Limiters limit the Bias Supply Voltages.

POWER AMPLIFIER |441

The RF signal is brouglt through a Gain Adjustment Attenuator (adjustment
range approx. 6 dB) before being amplified approx. 21 dB. in Driver 1,
a class A amplifier.

Subsequently, 18 dB gain 1is supplied in Driver 2 (class AB, push-pull)
before the signal is given 10 dB of final amplification in the P.A.
output stage (also, class AB, push-pull). Resulting output power 1is
225 Watts, PEP, into 35 ohms.

The Peak Detector that monitors the output voltage jig connected to the
Protection Attenuator Control on p.c.b. |442 .

The Bias Stabilizers supplies the bases of the class AB amplifiers with
stabilized bias voltages.

A temperature Sensor circuit monitors the temperature of the heat sink.
If the temperature exceeds 60°C the BLOWER CONVERTER | 422 is alerted and
if the temperature exceeds 92°9C, the monitor will alert the Protection
Attenuator Control on p.c.b. | 442

AUTOMATIC ANTENNA COUPLER

The RF signal from the Power Amplifier Module is connected to the LOW-PASS
FILTER |434 , which removes the harmonics from the signal.
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During the tuning sequence a 4.22 MHz Low-pass filter, loaded with 70 ohms
at the output, is switched-in. A Directional Coupler extracts information
about forward and reflected voltages on the RF signal line following the
low-pass filter,

The impedance level is then changed by means of a 50 ohms to 112.5 ohms
transformer.

The RF signal is now fed to the L-matching network, comprised of two
variable inductors, Ll and L2. A shortening capacitor, C2, may be inserted
in series with the antenna.

RF current is measured with the aid of a current transformer before the

RF signal is taken from the Automatic Antenna Coupler. A detector rectifies
the RF current and provides a signal to the RF lamp on the Control Unit's
front panel as well as the Antenna Current Meter on the Transmitter Unit's
front panel.

When a TUNE COMMAND is received from the Control Unit, a 20 sec. Timer is
started, enabling the 2.5 Hz Clock Generator that makes the Sequential
Network step through its tuning sequence.

The first steps are:

to inhibit keying

to reset Protection Atenuator

. to switch—in the 4.22 Mhz low-pass tuning filter
to disconnect L2 from chassis

=~ Lk

The next steps are

1. to cancel the keying inhibit
2, to send a TUNE POWER REQUEST to the Control Unit.
3. to start up Phase Comparator 1, Predriver 1 and Motor 1 Driver.

When Phase Comparator 1 detects a completed adjustment of L1, the Motor 1
Driver is cut off and the Motor 1 Stop Detector outputs a signal,which
tells the Sequential Network to move te the next step sequence:

1. to inhibit keying while connecting L2 to chassis

2. to allow keying to resume

3. to start up Phase Comparator 2, Predriver 2 and Motor 2 Driver.
Phase Comparator 1 fine-adjusts L1 at the same time L2 is adjusted.

When Phase Comparator 2 detects a correct adjustment of L2, the Motor 2
Driver is cut off and the Motor 2 Stop Detector outputs a signal which
causes the sequential Network to progress to the final steps, which are:

to cancel the TUNE POWER REQUEST

to inhibit keying

to disconnect the Tuning Filter

to disconnect the Phase Detectors,Predrivers and Motor Drivers
to permit keying

Ut W

Two Endstop Detectors, one for each variable inductor, detect if one of
the roller contacts reaches the end of a coil. A signal is then sent

to the respective predrivers to force the motor to rotate in the correct
direction, independent of the Phase Detector output.

If the tuning sequence has not been concluded within 20 seconds from the
tune command the Automatic Antenna Coupler returns to its rest state and

awaits the appearance of a new Tune Command, before starting up a new
tuning sequence.
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7.

7.

7.

1.

2.

3.

7. INSTALLATION

Correct installation of the equipment is important for maximum
performance and reliability. Antennas and earth connections must
be installed with the greatest care, especially where duplex tele-
phony 1is desired.

Control Unit

The Control Unit is suspended in a pair of brackets supplied. The

drawing on page 7-9 shows possible mounting positions, overall di-
mensions and a drilling plan for the necessary holes. The unit can
be tilted in the brackets to a convenient angle and fixed in that

position by tightening the bolts at the sides.

A frame for flush mounting is optionally available.

Transmitter Unit

The Transmitter Unit may be mounted up to 15 metres from the Control
Unit using a RG-58C/U coaxial cable and a screened 24x0.15 sq.mm multi-
wire cable for interconnection and up to 50 metres away using heavier
cables and junction boxes. In installations where the cable length be-
tween the units exceeds 15 metres, use RG-213/U (RG-8A/U) coaxial cable
and a screened 24x0.75 sq.mm cable. The unit should be installed in a
dry place near antenna lead—-in and battery connection. Consideration
should be given to accessibility for servicing. The brackets supplied
allow for bulkhead or bench mounting. The drawing on page 7-9 shows
mounting details. Observe minimum clearances.

Connection to the Permanent Installation

The TRP 6000 is to be powered from a 24V battery or a separate AC-to-
24V DC converter unit. The supply leads are connected to the Transmitter
Unit through the cable entry at the rear of the cabinet. Note that fuses
must be provided in the supply leads. Maximum voltage drop in the supply
leads should be 0.5 Volts. Table 7.1. shows the necessary cable cross
sections and external fuse ratings.

Transmitter Unit Max. cable length Conductor External
to battery area fuses
6 m 2 x 6 mm?
10 m 2 x 10 mm2
TU 6200 16 m ) % 16 mmz 25A
2 %)
27 m 2 X 25 mm
5m - 2 x 10 mm2
' TU 6400 8 m 2 x 16 mm? 50A
13 m 2 x 25 mm? )

*) Use pin terminal adaptor 343 428 11.
Table 7.1.
7=1



7.4, Earth Connections

As the transmitter earth connection is a part of the total antenna
system, it is of the utmost importance that the earth connection is
constructed to have the smallest possible RF-impedance. Losses in
the earth connection will result in a decrease in radiated power
which means that the range of the transmitter will be reduced. A
poor earth connection will further impede or even make duplex com-
munication impossible.

7.4.1. Transmitter Earth Terminal:

The transmitter earth terminal is located at the rear of the Trans-—
mitter Unit.

7.4.2, Steel Ships:

From the transmitter earth terminal a 100 x 0.5 mm copper strap 1is
run uninterrupted to two 3'" or M12 bolts welded to the hull as close
to the equipment as possible.

7.4.3. Wooden Ships:

From the transmitter earth terminal a 100 x 0.5 mm copper strap 1is

run, preferably uninterrupted, to a copper earth bolt hard soldered

to an earth plate having a minimum area of 1 m“ mounted under the water
line. Should it, however, be necessary to break the copper strap, for
example to pass through a deck, two 3" or M12 bolts should be used for
this feed through. The copper strap should then be continued below deck,
after connection to the same two bolts.

The copper strap must not be passed through iron pipes and should be
kept a minimum distance of 0.5 m from iron parts of some extent.

If this minimum distance cannot be kept the copper strap must be
effectively connected to these parts using a strap having the same
dimensions.

On wooden ships having a superstructure of metal, this superstructure
should also be effectively connected to the copper strap by using stain-
less steel bolts and preferably pieces of stainless steel strips between
the metal parts.

7.4.4, Receliver Earth Terminal:

The receiver earth terminal is located in the receiver antenna con-

nection box. To facilitate duplex operation the instructions given
below should be followed.

7.4.5. Steel Ships:

A flexible 2.5 sq.mm earth wire is run from the antenna connection box

to a separate 3" or Ml2 earth bolt welded to the hull as close to the
antenna connection box as possible. As an alternative the receiver earth
connection may be established at the antenna-end of the coaxial cable.

7.4.6., Wooden Ships:

A flexible 2.5 sq.mm earth wire is run from the receiver antenna con-
nection box directly to the transmitter earth bolt on the earth plate.
The earth wire should be run a minimum distance of 0.5 m from the trans-
mitter copper strap. As an alternative the receiver earth connection
may be established at the antenna-end of the coaxial cable.
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7.4.7.

7.4.8.

7.4.9.

7.4.10.

7.4.11.

7.5.

7.5.1.

7.5.2.

Control Unit Earth Terminal:

The Control Unit earth terminal is located at the rear of the front
panel. The Control Unit should be connected to earth if it is separa-
ted from the Transmitter Unit.

Steel Ships:

A flexibe 2.5 sq. mm earth wire is run to a separate i'" earth bolt
welded to the hull as close to the Control Unit as possible.

Wooden Ships:

A flexible 2.5 sq. mm earth wire 1s run directly to the transmitter
earth bolt on the earth plate. The wire should be run at a minimum
distance of 0.5 m from the receiver earth wire.

Other Cables:

Other cables should be placed as far away as possible from the earth
leads and under no circumstances parallel with the transmitter copper
strap closer than 0.7 m and, for the receiver and Control Unit earth
leads, closer than 0.2 m.

Earthing the Battery:

RF earth connections will cause neither battery nor mains leads to be
connected to the hull. 1If it is desired to connect the battery to the
hull, it 1s important to make the connection right at the battery,
never in the transmitter. Max. permissible peak voltage between the
battery terminals and earth is 250 V.

Antennas

In order to minimize duplex noise, the transmitting and receiving an-
tennas should be kept as far away from each other as possible. Stays,
wires, steel masts, etc. should either be earthed effectively or in-
sulated.

Likewise in order to minimize duplex noise, every other electric in-
stallation such as cable braiding (screens) and instruments should be
earthed effectively, and the instruments in question should be fitted
with noise-interference suppression devices, effective in the range
0.1 MHz to 4.5 MHz.

The antennas should be suspended well in the clear, away from objects
whose influence on the antennas may vary, such as derricks etc. Insu-
lators should beé of the best type having 16w leakage even when wet.

5

Transmitter Antenna Terminal:

The transmitter antenna terminal is located on the front of the Trans-
mitter Unit. S i A e IR |
Transmitter Antenna:

The Autométic“Ahtenna Coupler will'tune at any frequency in the range
1.6 to 4.22 MHz to wire' and/or whip ‘antennas of 7 to 18 metres total
length, including earth strap length. See page 7-10.
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7.5.3.

7.5.4.

7.6.

7.7.

To ensure the greatest possible radiated power the transmitter antenna
should be as long as possible. The antenna should be terminated in a
lead-in insulator in the roof or side wall of the radio room. The
lead-in insulator should be located in such a way that the distance
between the insulator and the transmitter antenna terminal is as short
as possible to avoid losses and radiated RF-power inside the radio
room which might disturb other equipment.

A short length of coaxial cable type RG-213/U, of which only the braid
and the outer insulation is used, is inserted between the lead-in in-
sulator and the transmitter antenna terminal. Both ends of the coaxial
screen are soldered to cableshoes of suitable dimensions for the lead-in
insulator and the transmitter antenna terminal.

If, for practical reasons, it should be necessary to mount the lead-in
insulator some distance from the transmitter, the connection from the
insulator to the vicinity of the transmitter should be done with a length
of copper tubing mounted on stand-off insulators. A length of coaxial
cable, as described above, should then be inserted between the last
stand-off and the transmitter antenna terminal; any play between the
transmitter and the bulkhead will then be taken up by the cable.

Receiver Antenna Terminal:

The receiver antenna terminal is a UHF-connector (PL 259 type) located
in the receiver antenna connection box.

Receiver Antenna:

Length: 7 - 30 m. The receiving antenna should be brought in with a
length of coaxial cable, which should be as short as possible, especially
in the case of a short antenna.

If a long coaxial cable is used in order to separate receiver and trans-
mitter antennas it will often be advantageous to insert an impedance

matching transformer at the antenna end of the coaxial cable.

Extension Speaker

If an extension speaker is to be installed it should be connected to
terminal strip TS1 in the Control Unit. The terminals are located at
the rear of the front panel.

An audio power of 5 watts is available into a 4 ohms load. This power
can be shared between several loudspeakers if so desired. The built-in
speaker in the Transmitter Unit has an impedance of 8 ohms. When con-
necting the extension speaker(s) the minimum value of the total im-
pedance should be 4 ohms including the built-in speaker. If 5 watts is
required in the extension speaker(s), the built-in speaker must be dis-
connected.

Equipment-On and Transmitter—Keyed Indications

Indications of equipment—-on and transmitter—keyed conditions can be obtained
by means of two voltages (both 24 V at max. 0.4A) which are controlled by
the Supply Switch and the Keying Relay respectively. The voltages can be
taken off at a terminal strip located on the Power Supply Module in the
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7.80

7.

7.9.1.

7

9.

.9.2.

Transmitter Unit. The terminals are marked 24 V (+) WHEN ON and 24 V (+)
WHEN KEYED respectively. The voltages may be used for activating an
antenna relay or an earth-free relay in another apparatus, e.g. C.A.S.,
direction finder or an extra receiver.

Use of Shortening Capacitor

The shortening capacitor in the Automatic Antenna Coupler is normally
shorted when the equipment is delivered from the factory as this gives
the highest output power on short antennas. To check if the shortening
capacitor is necessary in the actual installation select the highest
possible transmitting frequency and activate the TUNE button. If the
Automatic Antenna Coupler fails to tune (motor runs for 20 seconds and
large variometer roller is positioned to the utmost right) the shorte-
ning capacitor must be inserted.

To insert the shortening capacitor pull the Automatic Antenna Coupler
unit partly out of the cabinet. Move the connector behind the antenna

insulator to the left hand terminal above the capacitor.

If the Automatic Antenna Coupler still fails to tune, the antenna is
too long and must be shortened.

Final Installation Check

2182 Labels:
Switch to 2182 kHz and press '"TUNE".

Remove the frequency table on the front plate of the Automatic Antenna
Coupler. Partially remove the self-adhesive plastic film covering the
cut-outs on the front plate and place the two red labels marked 2182 so
that the arrows point exactly at the positions of the two variometer
rollers. See fig. 4.6.1. Replace the self-adhesive plastic film and the
frequency table.

Memory Programming:
Program the frequency pairs marked with an RCL number on the frequency

table into the user programmable memory as described in chapter 2 of
this manual.



7.

10.

Transmit Frequency PROM Programming

The authorized transmit frequencies are programmed into the transmit
frequency -PROM normally localized on p.c.b. 402 accessible through
a slot in the box, when the two screws securing the front panel have
been loosened.

Up to 80 transmit frequencies may be stored as channel-numbers 20 to

99. The coding chosen is the simplest possible: write down the desired
transmit frequency with 100 Hz resolution as a 5-digit number, add a
leading "zero" and program the resulting 6-digit number as 3 consecutive
bytes (groups of 8 bits) using BCD-code as illustrated by the following
example (table 7.2). The frequencies may be programmed in an arbitrary
order and cancelled by programming 0000 0000 into the 3 bytes corresponding
to the particular frequency. New frequencies can be added until the capa-
city is exhausted; however no vacant space (locations containing 1111 1111)
must be left between programmed frequencies.

PROM-types which can be installed

Manufacturer Types

Monolithic Memories 6335-1
6336-1
5335-1
5336-1
6340-1
6341-1
5340-1
5341-1

Harris HM=-7640 A
HM-7641 A

Motorola MCM 7640
MCM 7641

Fairchild 93438
93448
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ADDRESS DATA

dec. hex. O7 06 05 04 O3 02 O1 OO
0o '0 " ro ! 0 "1 o0

0 00 (0) (2)
o'o'"o'o"o "1 "1 o

1 01 (0) (6) 2069 kHz (channel 20)
t ToTotmT1TToto Totlo

2 02 (9) (0)
OT0TOTOoOTOTO ™1 To
oToT1ToTo T "1 Ty

4 04 (2) (6) 2263.5 kHz (channel 21)
oto'v"s "1 vo "1 to 1

> 05 (¥ (5)
0 TO'TOTO 'O Tto "1 V1

6 06 (0) (3)
O T 1 TO0 '™ To0T'™1 "1 790

7 07 (5) (6) 3567.5 kHz (channel 22)
o'1 "1 P Po Tt To Y

8 08 (7) (5)

2 ED
¥ | (q) T | T (1) T
1 0 0 0 0 0 1 1
238 EE (é) | | | (%) | 1834 kHz (channel 99)
o "1 "o "o'o "o "o "o
2 EF
29 (4) (0)
Decimal number BCD-code
0 0000
1 0001
2 0010
3 0011
4 0100
5 0101
6 0110
7 0111
8 1000
9 1001
Table 7.2
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PROGRAMMING WORK SHEET - TRANSMITTER FREQUENCY PROM

FREQUENCY ADR 07 06 05 04 03 0, O
o]lo | o 0
(0) { )
= kHz () ()
( ) ()
0 0 0 0
(0) { )
= kHz
{ ) ( )
( ) ()
0 0 0 0
{ 0) ( )
= kHz ( ) ()
( ) ( )
C 0 0 0
{0) (S
= kHz ( | ()
( ) ( )
0 0 .O 0
(o) ( )
= kHz () ()
{ ) ( )
0 0 0 0
(0) ()
= kHz
( ) ( )
( ) ( )
0 0 0 0
(0) { )
= kHz
( ) ( )
() ( )
0 0 0 0
(0} ( )
f= kHz
( ) ( )
( ) ()
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Antenna length
meter

35—

30

25

20

15

|

THE TRANSMITTER  ANTENNA

Important :

Example:

The antenna length must always be shorter than
a quarter wavelength on the highest operating fre-

quency.
The maximum Llength (including down lead and earth
connection) versus frequency is shown in the
diagram below.

A whip antenna with built~in Lloading coil is
not tuneable above its quarterwave resonance,
and therefore is not recommended.

Highest frequency used 35MHz

Max. total antenna length 21.5meter from dia-
gram  below.

2.0

2.5

——— e —  —— T—j— m—

3.0

W
n

Max. Antenna length versus frequency
with the shortening capacitor inserted.

/-10

4.0 45 Freq.MHz



8. CIRCUIT DIAGRAMS

AND PARTS LISTS

8.1. Symbol Explanation

8.1.1. Arrows:
A black arrow on a line indicates in which direction an AC-signal flows.
A white arrow on a line indicates in which direction the information of
a DC signal flows. An exception from this rule is the supply lines and
their connections, which are always indicated by a supply voltage level
or its associated label.

6.1.2 Logic cilrcuits:
A small circle at an external input means that the specific input 1is
active LOW, i.e. it produces the desired function, in conjunction with
other inputs if its voltage is the lower of the two logic levels in the
system, otherwise the specific input is HIGH.
A clock input is indicated by an open triangle. A small circle at a
clock input means that the outputs change on the HIGH to LOW clock
transition.
A small circle at an output indicates that when the function designated
is true, the output is LOW.
Inputs and outputs are labelled with mnemonic letters as described in
table 8.1.

8.1.3. Logic Functions:
Logic functions are labelled with mnemonic letters in brackets. An
active LOW function 1s given a bar over the label.

8.1.4. Voltages:

Typical DC voltages are indicated on the circuit diagrams next to the
points to which they refer and are marked with a "V".

Typical logic levels are indicated in brackets (LOW/HIGH) on the circuit
diagrams next to the point to which they refer and are marked with a "V'.

Typical AC voltages are likewise indicated on the circuit diagrams. They
are marked with "Vpp" or "mVpp".



ABBREVIATIONS

A = ampere, amperes

B = battery, motor

C = capacitor

Car. = carbon

Cer. = ceramic

D = diode

F = farad, fan

FS = fuse

H = henry

k = kilo or 103

L = inductor

LS = loudspeaker

lin. = linear

log. = logarithmic

m = milli or 1073

M = mega or 106

ME = instrument

MF = metal film

M1 = mica

MP = metallized paper

u = micro or 10~

n = nano or 1079

NPO = temp. coefficient O

N150 = temp. coefficient =150

NTC = mneg. temp. coefficient

P = pico or 10712

PL = connector (plug)

Polyes. = polyester

Polyst. = polystyrene

PTC = pos. temp. coefficient

Q = transistor

R = resistor

RL = relay

S = switch

SK = connector (socket)

SL = lamp

T = transformer

Tan = tantalum electrolytic capacitor
U = 1ntegrated circuit

v = working voltage DC or volts
V1 = valve

Vac. = working voltage AC

vVar. = wvariable

Vpp = peak to peak voltage
Varicap = wvariable capacitance diode
ww = wire wound

W = watt, watts

W.alum. = wet aluminium electrolytic
X = «crystal, crystal osc. or crystal filter



Tabl

e 8.1

Label Short for Meaning

A Trig Input triggers one-shot on falling edge

Ax Address selects a memory location (data word) or a
multiplexer input

B Trig Input triggers one-shot on rising edge

B/D Binary/Decimal selects counting mode (modulus 16 or 10)

BI Blank Input deactivates BCD-to-7 segment decoder (blanks
connected display)

CxY Control Signal programmable bidirectional hand-shake signal
to/from peripheral

CEP, CET Clock Enable enables clock signal to counter

CP Clock Pulse edge activated input for updating synchronous
circuilt

CSx Chip Select selects a memory or peripheral circuit
(bus slave)

D Data input to D flip-flop and register or bidirectio-
nal information path for bus connected device

E Enable Input enables clock signal

EO Enable Output activates output(s) from combinatorical circuit

EQ Enable Output activates output(s) from sequential circuilt

HLT Halt suspends MPU activity and releases busses

LY Input Data input for combinatorical circuit

IROy Interrupt Request wired-OR flag from peripheral to MPU indicating

interrupt detected
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Table 8.1 (continued)

Label Short for Meaning

J, K Data input to J-K flip-flop

Kx Mode Select selects counting mode for programmable counter

LE Latch Enable updates latching register

LT Lamp Test activates all outputs on BCD-to-7 segment
decoder

MR Master Reset input for initializing MPU or clearing pro-
grammable registers in peripheral circuit

MRDY Memory Ready hand-shake flag to MPU indicating new bus cycle
may be started

NMI Non-maskable flag to MPU, which cannot be masked softwarewise

Interrupt indicating interrupt detected

0X Output output from combinatorical circuit

PXY Data (bidirectional) input to programmable counter or programmable
bidirectional signal to/from peripheral

PE Parallel Enable loads Px data into programmable counter

QX Output output from sequential circuit

R Reset forces flip—-flop(s) to LOW state

RBI Ripple Blank Input deactivates BCD-to-7 segment decoder (blanks
connected display) if data correspond to
leading zero, when decoders are cascaded

RSX Register Select addresses programmable registers in peripheral
circuit :

S Set forces flip-flop(s) to HIGH state

Sy Select Data selects data path through multiplexer
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Table 8.1 (continued)

Label Short for Meaning

SYNC Synchronize issued from bus master (MPU)
to synchronize data transfer

TC Terminate Count output from counter indicating new cycle
started (corresponds to carry or borrow
depending on counting direction)

U/D UP/Down selects counting direction

VMA Valid Memory issued from bus master (MPU) to indicate

Address stable address bus

WI Write Input input to bus slave to make it accept data
from master

WQ Write Output output from bus master (MPU) when it is a data
source.

(1) "x" is a numerical index (zero origin indexing) corresponding to bit position

(2) "y" is an alphabetical index used for multiple ports.




Printed Circuit Board
400C1,2,3,4,7,8,9,10
11,12,13, 14,15

C5

Cé

C100

C101

C102

C103

400D1, 6
D2,3
D4

D5

400L1,2

L100

400PL2
PL3
PL4
PL5

400Q100,101,102,103,

104,105,106,107,
108,109,111

Q110

400R1,2

R3,12

993 440 01

Complete 400

47 nF

0.47 uF

100 uF
100 uF
6.8 nF
0.1 uF

1000 uF

15920
MV5353
10D05

AA143

25 uH

10 uH

40 Way
26 Way
25 Way

1 Way

BC327

BC547B

PARTS LIST

- FOR

400

2,2 kohm

10 kohm

8-3

107

107

107

5%

Var.

100V Polyes.
63V Polyes.
25V WW
25V WW
250V Polyst.
100V Polyes.
16V Tan.
RF Choke
RF Choke
1/2W Car.
Lin.

107

623

622

652

652

614

623

651

830

823

831

830

740

740

756

756

751

750

840

840

502

353

440

447

547

810

810

368

510

910

192

000

000

014

125

110

040

026

000

000

032

054

322

407

01

00

00

00

00

00

01

00

00

01

51

30

00

00

00

01

81

14

70

70

00

4X




400R4,6,9
R5
R7
R8
R10
R11
R100,101,104,105,

110,110,119,120,
122,123

R102,103,106,107,
114,115,120,121,
125,126,131

R108,109,112,113,
116,117,118,119,
127

R124

R128

R129

R130

R132

400S1
S2
S3
S4
S5
S6
S7

S8

993 443 31

PARTS LIST

FOR
400
10 kohm 5%
560 ohm 5%
1.5 kohm 57
10 kohm Var.
220 ohm 5%
10 ohm 5%
120 ohm 5%
1 kohm 5%
56 ohm 5%
220 ohm 5%
10 ohm 5%
100 kohm Var.
5.6 kohm 5%
120 ohm 5%
Alarm/Start
Supply
Alarm/Send/0ff /Test
Duplex/Simplex
Power
Loudspeaker
Tune

Mode/A3J-SSB/A3A/A3H-AM

8-4

1/3W
1/3W
1/2wW
Log

1/3W
1/3W

1/3W

1/3W

1/3W

1/3W
1/3W
Lin

1/3W

1/2W

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

501
501
502
353
501
501

501

501

501

501
501
353
501

502

763
762
373
762
373
762
763

762

410

256

315

407

222

110

212

310

156

222

110

407

356

212

000

000

409

000

409

000

000

000

00

00

00

3X

00

00

00

00

00

00

00

5X

00

00

16

14

X

16

8X

17

15

15



4005100, 101

5102,103,104,105,
106,107,108,109,
110,111,112,113,
114,115,116,117

PARTS LIST

FOR

400

M73-0100

400TSA1

TS2

400Ut
uz,3

U100

U101,102,103, 104,
107,108,109, 110,
112,113

U105

U106

U111

U114

993 443 31

2 Way

4 Way

SN74LS05
CNY17-11
SN74LS145

Man 82

ULN2803
74LS48
SN74LS08

SN741.5123

763

770

770

850

825

857

824

850

850

850

857

000

000

000

740

000

414

008

280

744

740

412

15

18

19

51

00

50

20

30

81

80

30




401C1

C2,4

C3

C100, 101,104

C102,103,121,142,
145

C105,106,116,117
138,139,140,141
143,144,149,150
151,153

C107,114

c108, 128
C109,147

c110
C111,134,148
c112,122,130,135
C113

C115

C118

C119,127

C120
C123,132,136,146
C124

C125

C126

Cl29

993 440 11

470 uF
0.1 uF

10 nF

0.22uF

10 nF

0.1 uF

820 pF
270 pF
220 pF

15 pF
1.2 nF

560 pF

2%x335 pF

33 pF
27 pF
2.7 pF
180 pF
160 pF
10 pF
22 nF

1.8 nF

PARTS L

FOR

IST

401

Printed Circuit Board complete 401

107

107

107

107

107

1%
+/-0.257
1%

17

57
5%
+/- 0.25%

17

57
107

17

40V
100V

100V

63V

100V

100V

125V
500V
500V
500V
400V
125V

560 pF

400V
400V
400V
500V
500V
400V
100V

125v

W.Alum,
Polyes.

Polyes.

Polyes.

Polyes.

Polyes.

Polyst.
Polyst.
Polyst.

Polyst.

Cer.

Polyst.

Polyst.

Var.

Cer.

Cer.

Cer.

Polyst.

Polyst.

Cer.

Polyes.

Polyst.

107

652

623

623

622

623

623

613

615

615

615

605

613

615

682

605

605

605

615

615

605

623

613

440

847

510

410

522

410

510

310

282

227

222

115

312

256

233

133

127

027

218

216

110

422

318

11

00

01

00

00

00

00

00

00

00

00

01

00

00

50

00

00

00

00

00

00

00

00



401C131,152
C133

Cl37

€200, 203,204,206
214,216,217,218
219,220,224,225
229,231,232,234,
235,236,239, 240,
243,245,248, 249
250,252, 254,255,
267

C201
C202,207,212,215,

227,233,238,242,
247,251,257,261

C205

C208, 269

C209

C210

C211
C213,221,223,237
C222

C226,262
C228,263,266

C230

C241
C244

C246

130

18

4.7

0.1

15

10

47

510

590

560

39

6.8

22

100

4.7

120

12

1.2

uF

nF

nF

nF

uf

uF

PARTS LIST

5%

+/-0.25%

107

+/-0.25%

107

57

17

17%

17

57

17

+/-0.257

17

57

8-7 .

500V

400V

400V

100V

400V

100V

400V

500V

500V

500V

500v

125V

250V

15V

25V

400V

500V

400V

125V

Polyst.

Cer.

Cer.

Polyes.

Cer.

Polyes.

Cer.

Polyst.

Polyst

Polyst.

Cer.

Polyst.

Polyst.

Tan.

W.Alum.

Cer.

Polyst.

Cer.

Polyst.

615

605

605

623

605

623

605

615

615

615

605

613

614

651

652

605

615

605

613

213

118

047

510

115

410

147

251

259

256

139

310

368

722

810

047

212

112

312

00

03

01

00

01

00

00

00

00

00

00

00

00

00

00

00

00

01

00




401C253
C256
C258,259
C260
C264
C265

C268

401D100,101,102,103
108,109,110,113
114,115,116,117
118,119,120

D104,105,106,107
111,112

D200, 201

D202, 203,203, 205

206,207,208, 209
210,211,212

4011100
L101,116,117
L102,107
1103,109
L104
1105
L106,112
L108
L110

L111

2.2 nF
470 pF
0.47uF

22 nF
5.6 nF
1.5 nF

470 uF

15920

10D05

BA379

15920

5 mH

100 uH

47 uH

68 uH

330 uH

PARTS LIST

FOR

401

17

107

107

1Z

17

8-8

500V

500V

63V

100V

125V

500V

40V

Polyst.
Polyst.
Polyes.
Polyes.
Polyst.
Polyst.

W.Alum.

&

Choke

=

Choke

7

Choke

RF Choke

RF Choke

RF Choke

615

615

622

623

613

615

652

830

831

833

830

740

740

740

740

103

103

103

740

740

103

322

247

547

422

356

315

847

192

100

037

192

350

210

310

147

400

400

400

168

233

400

01

00

00

00

00

00

00

00

51

90

00

00

00

00

01

8X

4X

21

00

00

3X




4011113
L11l4
L115
L200
L201,203
L.202
L203,205, 206

L207

401PL1

PL2

401Q100
Q101
Q102
Q103,104
Q200, 203, 204, 205

207,209,211

Q201
Q202

Q206,208,210

401R1
R2
R3

R4

PARTS LIST

220 uH

0.68uH
4.7 uH

100 uH

10 Way

60 Way

BC337-25-40
BC5478B
BSX20

J310

BC547B

BSX20
J310

BF 240

390 ohm
4.7 kohm
22 kohm

100 kohm

FOR

401

57

5%

YA

1/3W
1/3W
1/3W

1/3W

RF Choke

RF Choke

RF Choke

RF Choke

Car.

Car.

Car.

Car.

740

103

740

740

740

103

103

103

756

756

840

840

840

840

840

840

840

840

501

501

501

501

222

400

006

147

210

400

400

400

010

060

033

054

002

031

054

002

031

024

239

347

422

510

00

91

80

00

00

7X

5X

6X

00

00

70

70

00

02

70

00

03

00

00

00

00

00




401R100,101,102,105
R104,106
R107
R108
R109,121
R110
R111,112,113,114

R115,116,117,118
119,120

R122,124
R123,131,132
R125

R126

R127

R128

R129, 130

R200

R201, 226,232,
235,246,261

R202
R203

R203, 218,219,227
231,267

R205, 206,223

R207

R208,244,263

4.7

10

1.2

47

2.2

33

390

560

100

3.3

1.8

82

150

332

22

1.8

PARTS LIST

kohm

kohm

kohm

kohm

kohm -

kohm

kohm

ohm

ohm

ohm

kohm

kohm

ohm

ohm

ohm

kohm

kohm

kohm

56 kohm

100

33

1.5

1.2

ohm

kohm

kohm

kohm

FOR

[wot

8~10

5%

57

57

5%

57

57

57

57

57

57

57

57

5%

57

5%

5%

1/3wW
1/3W
1/3W
1/3W
1/3W
1/3W
1/3W

1/3W

1/3W
1/3W
1/3W
1/3W
1/3W
1/3W

1/3W

1/3W

1/3W

1/3W
1/3W

1/3W

1/3W

1/3W

1/3W

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car

Car.

501

501

501

501

501

501

501

501

501

501

501

501

501

501

511

501

501

501

501

501

501

501

501

347

410

312

447

322

433

310

239

156

210

333

318

182

215

233

422

310

318

456

210

433

315

312

00

00

00

00

00

00

00

00

00

00

00

00

00

00

20

00

00

00

00

00

00

00

00



401R209
R210
R211

R212, 233,245,248
256

R213,216,217

R214,215, 254

R220

R221, 229,230,238
241,242,262

R222, 247

R224,225,228,251
264

R226,232,235
R234
R236, 240

R237,260

R239

R243, 250
R249,252, 265
R253,257
R255

R258

R259

R266

R268

120

560

27

330

6.8

820

15

PARTS LIST

ohm

ohm

kohm

ohm

kohm

ohm

kohm

10 kohm

4.7

3.3

680

220

330

27

470

100

2.2

47

56

2.7

68

kohm

kohm

kohm

ohm

kohm

ohm

ohm

ohm

kohm

kohm

kohm

ohm

kohm

ohm

ohm

FOR

401

8-11

5%

57

57

57

57

57

57

5%

5%

57

5%

57

57

57

57

5%

57

57

1/3W
1/3w
1/3W

1/3wW

1/3wW

1/3wW

1/3W

1/3wW

1/3W
1/3W
1/3W

1/3w

1/3W
1/3wW
1/3W
1/3wW
1/3w
1/3W
1/3w
1/3W

1/3W

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.,

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

501

501

501

501

501

501

501

501

501

501

501

501

501

501

501

501

501

501

501

501

501

212

256

427

233

368

415

347

333

310

268

522

133

127

247

510

322

447

156

327

168

010

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00



PARTS LIST

FOR
401
401RL100 Reed Relay 12v 780 000 25
401RN103 15x10 kohm 530 000 03
4015K1 Socket 750 000 13
401SL! Lamp Neon 722 000 00
401T1 103 401 9X
T100 130 401 OX
T101 103 401 1X
T102 103 401 2X
T103 103 401 3X
T104 103 401 7X
T200 103 401 8X
T201 103 401 4X
T202 103 401 5X
T203 103 401 6X
40101 MA7812 850 781 20
Ul00 ULN2803 850 280 30
Ul01 4081B 850 408 10
U102 4011B 850 401 10
U103 CD4049B 850 404 90
U200 TBA 120 850 012 00
U201 TBA 810S 850 081 00

8-12



Printed Circuit Board Complete 402

402B1

402C1,2,5,
C3
Cé

Cé,7

C100

C101,103,105

C102

€104,106,107

C108

€C109,110, 111,112,
113

C200
C201

€202,203,207,208

C204

C205

C206

€209,210,216,220,
221,226,228,229,
234,235,238,239,
244,247,250,252,
253,254,255,256,
257,258

C213

C214

993 440 21

Battery

0.47

10

220

22

10

22

0.47

4.5-26

10

27

330

180

220

6.8 uF

uF
nF
uF

uF

nF

nF

uF

ul'

uF

uF

uF

pF

PARTS LIST

FOR

402

8-13

107

107

17

10%

107

107%

107%

107%

Var.

107

.257%

1%

17

10Z

10%

3.7V

63V

100V

25V

15V

250V

100V

15V

100V

63V

100V

100V

100V

400V

500V

500V

100V

500V

63V

Polyes.
Polyes.
W.Alum.

W.Alum.

Polyst.

Polyes.

Polyes.

Polyes.

Polyes.

Polyes.

Polyes.

Cer.

Polyst.
Polyst.

Polyes.

Polyst.

Polyes.

107

890

622

623

652

651

614

623

651

623

622

623

623

683

623

605

615

615

623

615

622

440

000

547

410

822

722

310

410

722

510

547

510

510

126

410

127

233

218

510

222

668

21

01

00

00

00

00

00

00

00

00

00

00

00

00

00

01

00

00

00

00

00




C215

C217

€218,222,237,240
243,246,248,249

251

C219

C223

C224

225,231

C227

C230,232

C233

C236

C241

C242,245

402D1
D2

D3,4

D100

D101

D200,205,207

D201,202,203

D204

D206

33 pF
3.3 nF

10 nF

220 uF

39 pF

470 pF

120 pF

680 pF

0.22 uF

.47 uF

47 pF

AA143
BZX79

15920

AA143
BZX79

15920

BB109

BB204

BB212

PARTS LIST

FOR

402

5%

1%

10%

1%

107

1%

10%

107

10%

5%

—-20+807%

Zener

Zener

8-14

400V

125V

100V

25V

250V

500V

63V

63V

400V

25V

Cer.

Polyst.

Polyes.

W.Alum

Polyst.

Cer.

Polyst.

Cer.

Polyst.
Polyes.

Polyes.

Cer.

Cer.

605

613

623

652

614

602

615

602

615

622

622

605

602

830

832

830

830

832

830

833

833

833

133 00

333 00

410 00

822 00

310 0O

139 00

247 00

212 01

268 00

522 00

547 00

147 00

310 00

014 30

796 20

192 00

014 30

796 20

192 00

010 90

020 40

021 20



J—
402L1
- 1200
L201,203,204,205
p—
L20?2
i
402PL1
- PL2
PL3
’.
402Q1
i~
Q100,102,103
-~ Q101
- Q200,201,202,203,
204,205,206,207,
208,210
el
Q209
- Q211,212
— 402R1
R2
p—
R3
R4
R5
R100
_ R101,102,105, 106,
! 109
R103, 108
J—
Jo——

PARTS LIST

25 uH

10 uH

100 ul

10 Way
60 Way

26 Way

BC547B

BC547B

BF240

BF240

BC547B

BSX20

15 kohm
4.7 kohm
220 ohm
330 ohm

470 ohm

470 ohm

3.3 kohm

12 kohm

FOR

402

8-15

5%

5%

5%

5%

57

5%

57

1/3W
1/3W
1/3W
1/3W

1/3W

1/3W

1/3wW

1/3W

RF Choke

RF Choke

RF Choke

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

740

740

740

103

756

756

756

840

840

840

840

840

840

501

501

501

501

501

501

501

501

125

110

210

402

010

060

026

054

054

024

024

054

002

415

347

222

233

247

247

333

412

00

00

00

1X

00
00

00

70

70

00

00

70

00

00

00

00
00

00

00

00

00




402R104,113,117,120

R107
R110
R111
R112
R114
R115
R116
R118
R119
R121
R200,201
R202,212,214,215,

219,232,249,251,
262,267,273

402R203,245,255,243

R204,207,210,226,
227,247,248,250,
264,266,268

R205,211,230,234,
246,252,257,265,
272

R206,208,253,258

R209,259

R213
R216

R217,220,222,228

1

68

4.7

680

270

1.8

330

10

68

15

47

10

2.2

10

3.9

470

150

1.5

330

15

PARTS LIST

FOR

402

kohm

ohm
kohm
ohm
ohm
kohm
ohm
kohm
kohm
kohm
kohm
kohm

kohm

kohm

kohm

kohm

ohm
ohm

kohm
kohm

kohm

8-16

57

5%

5%

57

57

5%

5%

57

5%

5%

5%

5%

57

57

57

1/3W

1/3W
1/3W
1/3W
1/3W
1/3W
1/3W
1/3W
1/3W
1/3W
1/3wW
1/3W

1/3W

1/3W

1/3W

1/3W

1/3W

1/3W

1/3W
1/3W

1/3W

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

501

501

501

501

501

501

501

501

501

501

501

501

501

501

501

501

501

501

501

501

501

310

168

347

268

227

318

233

410

468

415

447

410

310

322

410

339

247

215

315

533

415

00 =

00

00

00 =

00

00

00

00

00 =~

00

00

00

01

00

00

00

00

00

00

00

00




402R218,221,223,229

R224
R225
R231

R233,240
R235,237

R236

R238,239,241

R242,261,276,279,
280

R244

R254,269,274

R256

R260,270,271

R263
R275
R277
R278

R281

402RN100

RN101

4027200
T201

T202

47

27

120

3.3

22

33

6.8

100

220

220

100

12

4.7

330

47

56

82

33

15x%10

14x47

PARTS LIST

kohm

kohm

ohm

Mohm

kohm

kohm

kohm

kohm

ohm

kohm

ohm

kohm

kohm

ohm

ohm

ohm

ohm

ohm

kohm

kohm

FOR

402

8-17

Horizontal

5%

5%

57%

5%

5%

5%

5%

57

1/3W
1/3W
1/3W

1/3W

1/3W

1/3W

1/3W

1/3W

1/3W

1/3W

1/3W

1/3W

1/3W
1/3W
1/3W
1/3W

1/3W

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

582

501

501

501

501

501

501

501

501

501

501

501

501

501

501

501

501

501

530

530

103

103

103

4a7

427

212

633

422

433

368

510

222

222

210

412

347

233

147

156

182

133

000

000

402

402

402

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

03

04

3X

4X

2X




402101

Uv2,3

U100
U101
U102
U103
U104
U106
U107
U108
U109
U110
U111
U112,113
G114
Ui15
U116
utiy

U200,213,216

0201,210
U202-

U203,214,218

U204
U205
U206

U208,209,215

MA7812

MA7805

SN7406
SN74LS0O
4093BC
74LS04
6802
2532
SN74LS1
63351
MC6821P
6522
74C160
4019BC
74C164
>10L-1
741530
74C150

SN74LS1

SN74LS0
4013B

CD4029B

4001
CD40468B
CD4059A

74C164

PARTS LIST
FOR

402

8

0

63

0

8-18

850

850

850

850

850

850

850

850

850

850

850

850

857

850

857

850

850

857

857

850

850

850

850

850

850

850

781

780

740
740
409
740
680
253
741
633
682
652
416
401
416
510
743
415

416

740
401

420

400
404
405

416

20

50

60

80

30

41

20

20

01

50

10

20

01

90

31

10

01

00

31

02

30

90

10

60

90

40




4020211

U212

U219

402X200

X201

PARTS LIST

FOR
402
LF356
LM301AN
LM1496CN

8-19

850 035 60
850 030 10

850 035 60

383 418 92

383 419 02



PARTS LIST

FOR

403

Printed Circuit Board Complete 403

403CL, 6

c2,8,9,10,11,
12,13,14,15

c3

C4,5

Cé

c7

c100,104,105,112,
114,120,121,125,130
131,135,136

c101

C102,109,111,117

C103

C106

c107,115,119,122
124,126,127,129
132,133,134

C108,128

c110,113,118

Cl16

C1l23

C200, 201, 203, 204,
205, 206, 207, 208,
209,210,213

€202

c211

€212, 224

993 440 32

0.47

0.1

1.0

10

0.47

220

0.1

0.47

22

0.33

0.15

10

2.2

100

2.7

0.1

2.2

39

uF

uF

uF

uF

ul

uF

uF

uF

uF

uF

nF

uF

uF

nF

uF

107

107

107

107

107

107

107

107

10%

107

17

107

17

107

57

8~20

63V

100V

63V

100V

63V

25V

100V

63V

15v

63V

100V

100V

250V

63V

16V

125V

100V

125v

400V

Polyes.

Polyes.

Polyes.
Polyes.
Polyes.

W.Alum.

Polyes.

Polyes.
Tan.

Polyes.
Polyes.

Polyes.

Polyst.

Polyes.

Polyst.

Polyes

Polyst.

Cer.

107

622

623

622

624

622

652

623

622

651

622

623

623

614

622

651

613

623

613

605

440

547

510

610

410

547

822

510

547

722

533

515

410

310

622

810

327

510

312

139

31

00

0l

00

00

00

00

01

00

00

00

00

00

00

00

00

00

01

00

00



403C214
C215
C216
C217
€218

C219

C221

C222

C226

C227,228,229
231,232,233, 236,
237,238

C230, 235

C234

c239

C240

C241

C300,308,314,315

€301,303,318,319
320,323,324

C304,311,322

C305,309,316,317
321

C306

10

8.2

91
62

51

82

27

47

0.1

5.6

10

130

120

43

0.47

10

0.1

220

uF

z

B

uF

u¥l

uF

PARTS LIST

FOR

403

+/-0.257

1%

17

17

17

107

17

107

17

17

107

107

107

8-21

400V

400V

500V

500V

500V

500V

400V

400V

100V

125V

100V

500V

500V

400V

63V

100V

250V

100V

25V

Cer.

Cer.

Polyst.
Polyst.

Polyst.

Polyst.

Cer.

Cer.

Polyes.

Polyst.
Polyes.
Polyst.

Polyst.

Cer.

Polyes

Polyes.

Polyst.

Polyes.

W.Alum.

605

605

615

615

615

615

605

605

623

613

623

615

615

605

622

623

614

623

652

082

110

191

162

151

182

127

147

510

356

410

213

212

143

547

410

310

510

822

00

00

00

00

00

00

00

00

0l

00

00

00

00

00

00

00

00

01

00




403C307
C310
C312

C313

403D1

D100,101

D200, 202,203, 204
206, 207,208,209
210,211,212

D201

D300
D301

D302

403L1

L100
L101,102

L103

L201,211
L202
L203
L204
L205
L206
L207
L209

L210

6.8 uF
1 nF
12 pF

750 pF

15920

15920

15920

AAl43

AAl143
BB212
15920

100 uH

10 uH
100 uH

220 uH

47 uH

10 uH

PARTS LIST

FOR

403

107
-20/+80%
57

17

8-22

63V
25V
400V

500V

Polyes.
Cer.
Cer.

Polyst.

RF Choke

RF Choke
RF Choke

RF Choke

RF Choke

RF Choke

RF Choke

622
602
605

615

830

830

830

830
830
833
830

740

740

740

740
103
103

103

103
103
103
740

740

668
310
112

275

192

192

192

014
014
021
192

210

110

210

222
402
402

402

402
402
403
147

110

00

00

01

00

00

00

00

30

30

20
00

00

00

00

00

5X

8X

6X

9X

7X

0X

00

00



403L212

L301

403PL1
PL2

403Q1

Q100,103
Ql01

Q102

Q200
Q201
Q202, 203

Q204

Q300, ,302,
303,304,305

403R1,2,16
R3
R4
R5
R6
R8
RY

R7,10

1

PARTS LIST

(403]
680 uH

680 uH

BD234-10

BC547B
T112

BC557B

BSX20
BC5478B
BF 240

BFW17A

BF240

10 kohm
47 kohm

22 kohm

.2 mohm

680 ohm

3.

5

2.

9 kohm
60 ohm

2 kohm

8-23

57

57

5%

57

5%

o7

1/3w
1/3W

1/3wW

1/3wW
1/3w
1/3W

1/3W

RF Choke

RF Choke

Car.

Car.

Car.

Car

Car.

Car.

Car.

Car.

740

740

756
756

842

840
843

840

840

840

840

840

840

501
501
501
501
501
501
501

501

268

268

010
060

023

054
0l1

055

002
054
024

001

024

410
447
422
612
268
339
256

322

0l

01

00
00

40

70

20

70

00

70

00

70

00

00

00

00

00

00

00

00

00



403R11
R12
R13

R14

R100,128,140
155,163
R101,138,164
R102,165
R103
R104,105,137
R106,110,113,116
121,139,141,147
160,170,178
R107,108

R109,151

R111
R112
R114
R115,127,174
R117

R118,142,145,153,
156,173

R119,122,159,161
177

12

8.2

5.6

8.2

68

470

100

820

270

47

1.2

1.8

33

120

180

6.8

22

PARTS LIST

kohm
ohm

kohm
kohm

ohm

ohm

ohm
ohm

ohm

kohm

mohm

kohm

kohm
kohm
kohm
kohﬁ
ohm

kohm

kohm

FOR

403

8-24

5%

57

57

5%

57

57

37

57

5%

57

57

57

57

57

5%

57

1/3W

1/3wW
1/3wW

1/3w

1/3W

1/3wW
1/3W
1/3W

1/3wW

1/3w

1/3wW

1/3W
1/3W
1/3W

1/3W

1/3W

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Var.

Car,.

Car.

Car.

Car.

Car.

Car.

501

527

501

501

501

501

501

501

501

501

501

501

582

501

501

501

501

501

501

412

082

356

382

168

247

210

282

127

LTy

612

318

433

512

518

368

239

310

422

00

01

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00




403R120
R123
R124, 179
R125
R126
R129
R130,134

R131,133,148,
152

R132
R135
R136
R143
R144

R146,154,172

R149
R150,175
R157
R158
R162,165
R167
R168, 169
R171

R176
R166

33
5.6
390

15

82
560

4.7

180
22
560
56
330

680

47
1.2
220
2.2
1.5

12

2.7

270
68

mohm

kohm

kohm

kohm

kohm

kohm

kohm

kohm

ohm

ohm

ohm

ohm

ohm

ohm

kohm

kohm

ohm

kohm

kohm

kohm

kohm

kohm

ohm

ohm

PARTS LIST

FOR

403

8-25

57

5%

57

5%

5%

57

5%

57

5%

57

5%

57

57

57

57

5%

5%

57

5%

57
5%

1/3W
1/3W
1/3W
1/3W
1/3W
1/3W
1/3W

1/3w

1/3wW
1/3W
1/3wW
1/3W
1/3W

1/3W

1/3W
1/3w
1/3w
1/3wW
1/3w

1/3W

1/3W
1/3w

Car.
Car.,
Car.
Car.
Car.
Car.
Car.

Car.

Car.
Car.
Car.
Car.
Car.

Car.

Var.
Car.
Car.
Car.
Car.
Car.
Car.
Var.

Car.

Car.

501

501

501

501

501

501

501

501

501

501

501

501

501

501

582

501

501

501

501

501

501

582

501
501

610

433

356

539

415

482

556

347

218

122

256

156

233

268

447

312

222

322

315

412

327

310

222
168

00

00

00

00

00

00

00

00

00

00

00

00

00

00

02

00

00

00

00

00

00

00

00
00




403R240, 250
R201, 246
R202
R203
R204
R205, 237
R206, 247
R207,208,215,221

244
R209
R216
R212,213
R214

R217,219,227,256

R218,225

R220

R223, 224,226
R228

R229, 230,243

R231, 235,236,251
253,254

R232, 234
R233, 245
R238,252,200
R239

R241,242

820

6.8

8.2

2.2

147

1.5

3.9

100

475

10
121
412

1.8

ohm

kohm

kohm

kohm

ohm

kohm

kohm

ohm

ohm

kohm

ohm

ohm

kohm

1 kohm

536

470

47

22

220

560

680

680

4.7

ohm

ohm

ohm

kohm

kohm

ohm

ohm

ohm

ohm

kohm

PARTS LIST

FOR

403

57

57

57

57

17

57

5%

57

17

5%

17

17

57

17

57

57

57

5%

57

57

5%

8-26

1/3W
1/3

1/3W
1/3W
0.4W
1/3w

1/3w

1/3w

0.4W
1/3W
1/3wW
0.4W

1/3W

1/3W
1/3W
1/3W

1/3W
1/3W
1/3wW

1/3wW

1/3W

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Var.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Var.

501

501

501

501

511

501

501

501

511

501

511

511

501

582

511

501

501

501

501

501

501

501

582

501

282

368

382

322

214

315

339

210

247

410

212

241

318

310

253

247

147

422

310

222

256

268

268

347

00

00

00

00

70

00

00

00

50

00

10

20

00

00

60

00

00

00

00

00

00

00

00

00



403R248
R249
R255

R257

R300, 301,328,339
342

R302
R304

R305, 345

R ,325,332,336,

340, 341
R306

R307,318

R308, 348

R309, 344

R310

R311

R312,316,322,333,
338,345,346

R313

R314, 303

R315

R317

R319

R320

R323, 344

R324,326

R327

2

68

70

33

374

3

390

.9

33

560

100

22

47

220

]-.

3

5

56

10

27

3

5.6

8

.2

6.8

4

1

1

27

70

00

.5

ohm

ohm

ohm

ohm

kohm

kohm

ohm

ohm

kohm

ohm

kohm

kohm

ohm

mohm

kohm

kohm

kohm

kohm

kohm

kohm

kohm

ohm

kohm

ohm

kohm

PARTs LIST

FOR

403

8-27

5%

57

57

17

5%

5%

5%

5%

5%

57

57

57

57

5%

57

5%

5%

57%

5%

5%

1/3w
1/3W

1/3W

1/3W

1/3W
1/3W
1/3w
1/3w
1/3W
1/3W
1/3W
1/3W
0.4W
1/3wW

1/3W

1/3wW
1/3W
1/3W
1/3wW
1/3W
1/3W
1/3W
1/3w

1/3W

Car.

Car.

Car.

Car.

Car.

Car,

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car

Car.

Car.

Car.

Car.

Car.

Car.

Car.

501
501
501

511

501

501
501
501
501
501
501
501
501
501
501

501

501
501
501
501
501
501
501
501

501

168

227

133

237

339

433

239

256

310

210

422

447

222

615

456

410

427

333

356

382

368

127

547

210

315

00

00

00

40

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00




403R329,334
R330
R331
R335
R337
R343
R347

R349

403RN200
403 SK1
SK2

403T100

T200
T201
T202

T300

403U1

U2

U100
U101
Ul02
Ul103,105

U104

U200

U201

470

12

2.2

150

180

220

47

100

ohm

kohm

kohm

ohm

ohm

kohm

ohm

kohm

PARTS LIST

FOR

403

15x10 kohm

MA 7805

LM723N

LM2901

SN7406

SN741L.S00

CA3046

LM1496CN

SN74LS11

CD4049B

8-28

57

5%

5%

5%

57

5%

57

1/3W
1/3W
1/3W
1/3W
1/3w
1/3wW
1/3w

1/3wW

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

501

501

501

501

501

501

501

501

530
751
750

103

103

102

103

103

850

850

850

850

850

850

850

850

850

247

412

322

215

218

522

147

510

000
000
000

403

403

102

403

403

780

072

290
740
740
304

149

741

404

GO0
00
00
00
00
00
00

00

03
84
13

5X

2X
3X
3X

1X

50

30

10
60
02
60

60

11

90



4U3UL0L

U203

U300
U301
U302
U303,306,310
U304
U305
U307
U308
U309
U311

U312

403X100

ON/&4 40

SN741.528

CD4520B
CD4518B
CD4073B
74C164
CD4046B
CD4059A
CD40078B
LF356
SN74LS00
SN74LS163

CD4029B

LSB Filter

8-29

ooV

850

850

850

850

857

850

850

850

850

850

857

850

385

/44 0U

742

452

451

407

416

404

405

400

035

740

416

402

112

80

00
80
30
40
60
90
70
60
02
31

90

03



PARTS LIST

FOR

450

Printed Circuit Board Complete 450

450C1
c2,3
Cb,6
C5

c7,8

450Q1

450R1
R2
R3
R4
R5

R6

45081

993 445 01

47 nF
10 nF
22 uF
1 nF

0.22 uF

BC 547B

39 kohm
5.6 kohm
2.2 kohm

82 ohm
150 ohm

100 ohm

micro switch

8-30

107

107

107

57

57

57

57%

57

100V
100V
15v
25V

63V

1/3W
1/3W

1/3w

1/3W

1/3W

1/3W

Polyes.
Polyes.

W.Alum,

Cer.

Polyes

Car.
Car.
Car.
Car.
Car.

Car.

107
623
623
651
602

622

840

501
501
501
501
501

501

764

445
447
410
722
310

522

054

439
356
322
182
215

210

000

01

00

00

00

00

00

70

00

00

00

00

00

00

05




C200, 201
C202
C203,204

C205, 206

D200

FS200, 201

FS202, 203,
205

FS204

R200

RL200

SK200

SK201

SK203, 204

TS200

993 425 61

Power Supply Module

0.1 uF

4700 uF

BZY93C39

25 A

3.15 A

630

2.7 kohm

12 Way

10 Way

3 Way

PARTS LIST

FOR

Power Supply Module

107
+/-107

107

5%

8-31

250 V

63V

250 V

40V

6w

Polyes.
Polyes.
Polyes.

W.Alum.

W.W.

107

624

622

624

652

832

720

720

720

527

780

106

106

750

770

400

510
610
610

947

933

425

331

263

327

000

400

400

000

000

00

01

01

00

02

90

00

50

00

01

05

60

50

10

21



421C1

C2
C3,4
C5,8
Cé

C7,11,20

C9,10,12,13

C14
C15,21,22
C16
C17
C18
C19

C23,24,25
C26

C27
C28

421D1

D2,3
D4

D5

D6

D7

D8,12
Dg,10,11

D13

42111

L2,3,4,5

993 442 13

PARTS LIST

Printed Circuit Board Complete 421

220 uF
22 uF

1 uF

1 uF

1 nF

10 nF
0.1 uF
750 pF
2200 uF
2.2 nF
22 nF
47 nF
100 uF
0.47 uF

680 pF
22 uF

100 pF
BZX79C8V2

IN4148
A114D

15920
BYW72

VSK330

TIL220

BZX79C9V1

MV5353

2 x 6.8 mH

25 uH

FOR

421

8-32

107

10%

17

107

107

107

107%

107
17

Zener

40V
15V
250V
100V
500V
100V
250V
500V
40V
125V
100V
100V
25V
63V

500V
16V

500V

RFI-Choke

W. Alum

W.Alum

Polyes.
Polyes.
Polysf.
Polyes.
Polyes.
Polyst.
W.Alum.
Polyst.
Polyes.
Polyes.
W.Alum.

Polyes.
Polyes.

Tantal

Polyes.

107
652
651
624
623
615
623
624
615
652
613
623
623
652
622

615
651

615
832

830
830

830
831
831
823
832

823

740

740

442
822
722
610
610
310
410
510
275
922
322
422
447
810
547

268
722

210
/98
414

011
192
007
033
000
799

000

368

125

11
01
00
01
00
01
00
00
00
00
00
00
00
00
00

00
01

00
21
80

41
00
20
00
02
11

01

00

00



421PL1

421Q1

Q2,3,5
Q4

Q6

421R1,2

R3

R4,8,32,39,43,44

R5

R6,15

R7
R10

RY
R11
R12,29

R13,25, 38,45

R14,47
R16
R17
R18

R19,26,27, 31

R20

R22,
R23
R24

R57,58

PARTS LIST

20 Way

BC5578B

BC547B
D44E3

BD135

470 ohms
47 kohm

1 kohm

33 kohm

5.6 kohm

820 ohm
4.7 kohm

15 kohm
6.8 kohm
10 kohm

1 Mohm

330 ohm
680 ohm
33 ohm
220 ohm

22 kohm

1 kohm

100 ohm
0.0820hm
47 ohm

100 ohm

FOR

421

8-33

5%
57

5%

5%

5%

5%
57

57

57

Var.

5%

57%

5%

1/3W

1/3W

1/3W

1/3W

1/3W
1/3W

1/3W
1/3W
1/3W

1/3W

1/3W

W
1/3W
1/3W

1/3W

W
1w
1/3W

1/3W

Car.

Car.

Car.

Car.

Car.

Car.
Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

756

840

840
842

842

502

501

501

501

501

501
501

501

501

501

501

501

504

501

501

501

582

504

523

501

501

020

055

054
440

013

247

447

310

433

356

282
282

415

368

410

610

268

133

222

422

310

210

000

147

210

02

70

70
30

51

00

00

00

00

00

00
00

00

00

00

00

00

00

00

00

00

00

00

80

00

00



421R28,33
R30
R34,53
R35
R37
R40
R4
R42
R46
R48,52
R49
R50
R51
R54

R56

R55

421T1

421U1
U2
U3,5
U4,7

U6

PARTS LIST

3.3 kohm

22 ohm

0.1 ohm

39 kohm

470 ohm

100 kohm

3.3 ohm

1.2 kohm

33 ohm

27 kohm

270 ohm

100 ohm

390 ohm

82 ohm

680 ohm

820 ohm

FOR

421

Transformer

NE555

M7555

CNY17

LM2903

LM723CN

8-34

57

5%

5%

57%

5%

57

57

5%

Var.

5%

5%

5%

5%

1/3w
1/3W

W
1/3W
1/3W
1/3W
1/2W
1/3W

3w
1/3W

1/3W

1/3W
1/3W
1/3W

1/3W

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

501

501

523

501

501

501

502

501

526

501

501

583

501

501

501

501

103

850

850

825

850

850

333

122

001

439

247

510

033

312

133

427

227

210

239

182

268

282

403

055

755

000

290

072

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

4X

50

50

00

30

30



Printed Circuit Board Complete 422

422C1
Cc2,3
C4
C6,8
c7,9
Cl0

Cll

422D1,8,12,16,17
19,20,21,22

D2
D3
D4,5,10
D6,13,18
D7

D9, 14
D11

D15

D23

42211,2

422PL1

PL2

422q1

Q2,4,8,14,
17,20

422Q3,5

993 442 21

0.1 uF

470 uF

0.47uF

0.22uF

0.22u

10 nF
0.33uF

IN 4148

BZX79C8V2

MV 5353

10D4

BZX79C12

TIL 220

10D2

BZX79C24

TIL 234
BZX79C22

100 uH

40 Way

10 Way

BC557B

BC5478B

BD158

PARTS LIST

FOR

107

107
107
5%

107
107

8-35

250V

40V

63V

63V

63V

100V
63V

Zener

Zener

Polyes.
W.Alum,
Polyes.
Polyes.
Polyes.

Polyes.
Polyes.

RF Choke

624
652
622
622
622
623

622

830

832
823
831
832
823
831
832
823

832

740

756

751

840

840

842

510
847
547
522
522
410

533

414

798
000
010
791
000
102
792
000

792

210

040

000

055

054

015

00
00
00
00
02
00

00

80

21
0l
40
21
02
00
40
03

20

03

03

90

70

70

80



422Q6
Q7
Q9,10
Ql1,21
Q12,18
Q15,16
422R1
R2
R3,18,38,41
R4
R5,8,10
R6

R7,11,21,33
35,44

R9

R12,28,32,50
51,36,45

R13

R14,15

R16

R17

R19

R20

R22,31

R23,26,29
R24
R25
R27

R30

BD204
BD645
BD234-10
BC327
BD646
BC337

47 kohm
12 kohm
2.2 kohm
33 kohm
56 kohm
680 ohm

10 kohm

1.2 kohm
6.8 kohm
56 ohm
22 ohm
1 ohm
470 ohm
180 ohm

560 ohm

1.5 kohm

4,7 kohm
2.7 kohm
10 ohm
100 ohm

1.2 kohm

PARTS LIST

FOR

422

57
57
YA
57
57
57

57

37
57
2%
57
5%
57
57

57

57

5%
57
5%
57

5%

8-36

1w
1/3W
1/3W
1/3wW
1w
1/3w

1/3W

1/3W
1/3w
1/3wW
oW
3W
1/3w
1w
1/2w

1/3W

1/3wW
1/3wW
1/3W
1/3W

1/2w

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

842

842

842

840

842

840

504

501

501

501

504

501

501

501

501

501

527

526

501

504

502

501

501
501
501
501

502

020

064

023

032

064

033

447

412

322

433

456

268

410

312

368

156

122

010

247

218

256

315

347
327
110
210

312

40

50

40

70

60

70

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00




4L42R34,48

R37,46
R39,47
R40,42
R43

R49

442RL1,2

44281

44201

U2

U3

PARTS LIST

2.2 kohm

3.3 kohm

330 ohm

82 kohm

220 kohm

22 kohm

LM723CN

78M15CT

NE 555

8-37

5%

5%

5%

5%

5%

1/2 W

1/3wW
1/3W
1/3W
L/3W

1/3W

Car.

Car.

Car.

Car.

Car.

Car.

502

501

501

501

501

501

780

763

850

850

850

322

333

233

482

522

422

000

000

072

781

055

00

00

00

00

00

00

02



PARTS LIST

FOR

423

Printed Circuit Board Complete 423

423C1
c2,3,4,5,6,
7.8

423CON1+SK3+

SK4

CON2 +S5SK5

423D1,2 , 3

423PL1

PL2

PL3

4238K1

SK2

423TS1

993 425 61

2.2 uF

0.1 uF

40/20

26

10D4

25

10

10

Way

Way

Way
Way

Way

Way

Way

107

107

8-38

250 V

250 Vv

Polyes.

Polyes

107

624

624

106

106

831

751

751

751

750

750

770

442
622

510

400

400

010

000

000

000

000

000

000

31
01

00

40

80

40

81

93

90

35

10

22



Automatic Antenna Coupler
B300

3301

C300

C301
F300

L300

L3071
ME300

R300

R301

5300

S301

993 425 21

PARTS LIST

FOR

Automatic Antenna Coupler

Motor

Motor

300 pF +/-107
0.1 uF -20/80%
Fan

Coupling variometer

Antenna variometer

70 ohm 1mA
70 ohm 57
3.3 Mohm 5%

Automatic/Manual

Micro Switch

8-39

15V DC

15V DC

LkV

16V

24V AC

50W

W

Cer.

Cer.

Metox

107

871

871

608

601

872

107

107

382

548

523

762

764

400

000

000

230

510

000

400

400

151

170

633

000

000

10
01

00

02

00
06

40

50
71

00

00

00

06



Printed Circuit Board Complete 433

433C1
C2
433C100, 101,102,104
108,112
C103
C105
C106
C107
C109

C110

Cl1l
Cl13

C200

C201,202,209,210,
212,213,214,215,
216,217

€203,206

C204

C205

Cc207,208,211,218,

219,220,221,222,
223

433D100,101,102,103,
104,105, 106

D107
D108,109,113,114,

115

D110,111,112

993 443 32

10 nF

0.1 uF

0.22 uF

22 uF
2.2 nF
100 uF

10 nF
0.1 uF

470 pF

0.47 uF
2.2 uF

5.1 pF

10 nF

0.68 uF

0.47 uF

15920

BZX79 C5V6

1N4148

10D1

FOR

433).

8=40

PARTS LIST

107

1%

10%
10%
1%
107
+/-0.25%

107%

-20/+80%
107
10%

107

Zener

250V

100V

63V

15V

125V

25V

250V

100V

500V

63V
35V

400V

250V

25V

63V

63V

100V

Polyes.

Polyes.

Polyes.

Tan.

Polyst.
W.Alum.
Polyes.
Polyes.

Polyst.

Polyes.,.

Tan.
Cer.

Polyes.

Cer.

Polyes.
Polyes.

Polyes.

107

623

623

622

651

613

652

623

623

615

622
652

605

623

602

622

622

623

830

832

830

831

443

410

510

522

722

322

810

410

510

247

547
622

051

410

310

568

547

510

192

795

414

100

31
01

01

00
00
00
00
00
01

00

00
01

00

00

00
00
00

01

00

61

80

10



433D200,201,202,205

D203,204

D206,215,216,217,
218

D207,208,209, 210
211;212,213,214
D219,220

433L200
L201,202

1203,204,205,206

433PL1
PL2
PL3

PL4

433Q1

Q100,107

Q102,101

Q103,104

Q105,106

Q200,201

Q202,203,204,205

1N4148

AA143

15920

FOR

433

BZX79C8V2

BZX79

1 uH

150 uH

100 uH

6 Way
20 Way
26 Way

10 Way

BC547B

BC547B

BD204

BC557B

BC327

2N5485

BC547B

433R1

R2

R3

R4

R5

2.2 kohm

18 kohm

27 kohm

470 kohm

8-41

PARTS LIST

Zener

Zener

5%

5%

5%

1/3W
1/3W
1/3W

1/3W

HF-Choke

RF-Choke

RF-Choke

Car.

Car.

Car.

Car.

830

830

830

832

832
740

740

740

751
756
756

751

840

840

842
840

840

840

840

501
501
501

501

414

014

192

798

795
010

215

210

000

020

026

000

054

054

020

055

032

548

054

322

418

427

547

80

30

01

21

60
00

00

02

92

02

03

93

70

70

40

70

70

50

70

00

00

00

00




433R100,113,114,118,
145

R101,102,112

R103,150

R104,116, 121

R105,122,152

R106,107,111

R108, 119

R109,110,120,
135,136,137,
138,151

R151

R115,123, 141,143,
144

R117

R124,125,126,127
128

R129
R130,132
R131
R133
R134,139
R140,142
R146
R147
R148,149

R200

R201,202

4.7

1.5

150

47

100

150

10

22
27

33

560
220
270
560
390
6.8

330

470
22

470

PARTS LIST

FOR

433

kohm

kohm

ohm

kohm

kohm

kohm

kohm

kohm

kohm
kohm

Mohm

kohm

kohm

ohm
ohm
ohm
kohm
ohm
ohm
ohm

kohm

ohm

8-42

5%

5%

5%

5%

57

5%

5%

5%

57
5%

57

5%
5%
57
57
5%
57
5%
57
5%

5%

1/3W

1/3W

1/3W

1/3W

1/3W

1/3W

1/3W

1/3W

1/3W

1/3W

1/3W

1/3W

1/3W
1/3W
2.5W
1.6W
1/3W
1/3W
1/3W
1/3W
1/3W
2/3W

1/3W

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

501

501

501

501

501

501

501

501

501
501

501

501

501
501
546
544
501
501
501
502
501

504

501

347

315

215

447

510

515

310

410

422
427

610

433

556
222
227
256
239
368
233
010
247
422

247

00

00

00

00

00

00

00

00

00
00

00

00

00
00
00
00
00
00
00
00
00
00

00




433R203

R204,211,212,213,
214,236,237,238,
239,240,241,242,
243

R205, 206

R207

R208,209,226 ,252,253

R210,215,216,218,
244,245,248, 249

R217

R219,228

R220,227,230,232,
234,235

R235
R22]1

R222,255

R223,224,250,251,
254

R225,231,233

R229

R246,247

433T200,201
U100, 104,106,110,
111
U101, 107
U102

U103,105,108, 109

PARTS LIST

1.2 kohm

1 kohm

240 ohm
150 kohm

1 Mohm

100 kohm

100 ohm
15 kohm

4.7 kohm

2,2 kohm
33 kohm

6.8 kohm

10 kohm

27 kohm

8.2 kohm

220 kohm

4027 B

4017 B
LM78L15

4001 B

FOR

433

8-43

5%

5%

17

5%

5%

5%

57

5%

5%

5%

5%

1/3W

1/3W

1/2W
1/3W

1/3W

1/3W

1/3W
1/3W
1/3W

1/3W
1/3W

1/3W

1/3W

1/3W

1/3W

1/3W

Car.

Car.

MF

Car.

Car.

Car.

Car.

Car.

Car.

Car.
Car.

Car.

Car.

Car.

Car.

Car.

501

501

512

501

501

501

501

501

501

501
501

501

501

501

501

501

103

850

850

850

850

312

310

224
515

610

510

210
415

347

322
433

368

410

427

382

522

404

402

401
781

400

00

00

00

00

00

00

00

00

00

00
00

00

00

00

00

00

51

270

70

50




4330112
U113
U200
U201

U202

4075 B

NE555
LM2901

741

LM348

PARTS LIST

FOR

433

8-44

850 407 50

850 055 50
850 290 10

850 074 10

850 034 80



434C1,2,13

c3,5,8,9,10,14,16

C4, 15
C6,7,11
C12

C17
C18
C19

Cc20

c21,22,23,26

C24,25

434L1,4

L2

L3

L5

L6

434R1,5

R2,3,4

434RL1, 2

434T1,2

993 443 41

360

200

180

390

220

110

220

240

240

47

0.22

Printed Circuit Board Complete 434

nF

uF

PARTS LIST

FOR

434

150 ohm

150 ohm

1 Change over

8-45

5%

57

5%

5%

5%

5%

5%

500V

500V

500V

500V

500V

500V

500V

500V

500V

250V

250V

1/3W

SW

15.6V

Mica

Glass

Glass

Mica

Glass

Mica

Mica

Glass

Mica

Polyes.

Polyes.

Car.

Metox

Co1l

107

645

645

645

645

645

645

645

645

645

624

624

103

103

103

103

103

501

547

780

103

443

236

220

218

239

222

211

222

224

224

447

522

406

404

404

405

404

215

215

000

405

41

00

00

00

00

00

00

01

00

00

01

01

9X

8X

7X

5X

9X

00

00

26



Printed Circuit Board Complete 435

435C1,2

C3,4,5,6,13,14,15,16,

17,18

C7,8,11,12

C9,10

435D1

D2,3

435L1

L2

435Q1,3,5,7

02,4,6,8

435R1,2

R3,4,5,6,17,18,19,20

R7,8,9,10,13,14,15,16

R11,12

435RL1

43581

435SK1

SK2

435T1

993 443 51

PAKTS LIST

FOR
435
0.1 uF 107
0.1 uF 107
10 nF 107
0.47 uF 107%
15920
TIL 220
25 uH 107
22 uH 107
BD 645
BD 646
3.3 kohm 5%
100 ohm 5%
10 kohm 57
10 kohm 5%

1 Change over

Micro Switch

BNC

20 Way

8-46

250V

100V
250V

63V

1/3W

1/3W

1/3W

1/2W

15.6V

Polyes.

Polyes.
Polyes.

Polyes.

RF-Choke

RF-Choke

Car.

Car.

Car.

Car.

Coil

107

624

623
623

622

830

823

740

740

842

842

501

501
501
502
780
765

750

106

103

443

510

510

410

547

192

000

125

122

064

064

333

210

410

110

000

000

000

400

403

51

00

00

00

00

00

02

00

00

50

60

00

00

00

00

26

06

32

70

6X



PARTS LIST

FOR
436
Printed Circuit Board Complete 436
436C1 1.0 uF 107
C2 10 nF 107
436D1 AA143
D2 15920
436R1,2,3,4 3.3 Mohm 5%
R5 47 ohm 5%
R6 8.2 kohm 5%
R7,8 820 ohm 5%
436T1
993 443 61

8-47

63V

100V

A%
2W
1/3W

1/3W

Polyes.

Polyes.

Car.

Car.

Car.

107

622

623

830

830

623

505

501

501

103

443

610

410

014

192

633

147

382

282

404

61

00

00

30

00

00

00

00

00

61




Power Amplifier Module 200 W

Power Amplifier Module 200 W

F500 24 V AC
PL8~445

PL500+SK500 12 Way

SK501 10 Way

SK503,508 8 Way

SK505, 506 1 Way
993 425 81

PARTS LIST

FOR

50/60 Hz

8-48

107

872

373

106

106

106

106

400

000

407

900

401

400

900

20

06

91

40

51

20

10



Power Amplifier

F400

PL400+SK400+
SK408

PS8-442

R400

SK401,402

SK403,408

SK404 , 407

SK405,406

993 425 71

400 W

24 V AC

12 Way

70 ohm

10 Way

8 Way

1 Way

PARTS LIST

FOR
Power Amplifier 400 W

50/60 Hz

107 50 W

8-49

Metox

107

872

106

373

548

106

106

106

106

400

000

900

407

170

401

400

900

900

20

06

00

91

60

51

20

30

10




Printed Circuit Board Complete 441

441 C1, 6, 63, 65
66, 68

c2, 3, 4, 5

c7, 8, 11, 12,
13, 14, 15, 16,
17, 18, 20, 21,
22, 23, 24, 28,
29, 31, 32, 43,
46,34

Cl0, 26, 27
C19, 33

C25, 47

C30, 35, 36, 38

48, 49, 50, 51,
55, 56, 57, 58

c37, 38, 39,
40, 41, 42
Chh, 45

52, 62

€53

C54

€59

€60

C61, 67

Co4

993 441 13

47 nF

22 uF

0.1 uF
0.22 uF
2,2 uF

220 uF

0.1 uF

2400 pF

0.47 uF
15 pF
470 pF
0.22 uF
470 uF
22 uF
47 nF

56 pF

PARTS LIST

FOR

441

107

207

107
107
207

-10/+507

107

5%

10%

*0.25 pF
17

10%

-10/+50%
207

-20/+807%

57

8-50

250 V

16V

100 v

63 V

35V

10V

100 V

500 V

63 V

400 V

300 V

100 Vv

40 V

6.3 V

l6v

500 v

Polyes.

Tan.

Polyes.
Polyes.
Tan.

W. Alum.

Polyes.

Mica

Polyes.
Cer.
Mica.
Polyes.
W.Alum.
W.Alum.

Cer.

Mica

624

651

623

622

652

651

623

645

622

605

644

623

652

650

601

645

447

722

510

522

622

822

510

324

547

115

247

522

847

722

447

156

0l

0l

01

02

01

00

00

00

00

01

00

00

00

00

00

00




441

441

441

441

441

D1
D2,
D3, 5
D4

D6
D7

Ll, 3

L2

L4, 7

L5, 6, 8, 9

L10

Pl, 2
PL3

PL 4, 5, 6

Q1
Q2, 3, 7
Q, 8
Q5, 6
Q9, 10

Qll

R1, 5, 31, 32

R2, 3, 4, 7
R6

R8, 26

R9

R10

R12, 24

PARTS LIST

BZX79-Cl13

BZX79-C5V6

IN4148

BZX79-B9V1
BZX79.B5V1

IN 5401

100 ul
100 uH
4.7 uH
Wide-Band

5 uH

1 Way
8 Way

2 Way

BFW 17A
BD 175

BD 645

SD 1220-9
CD 4578 %

BC 547 B

22 ohm
56 ohm
150 ohm
820 ohm
6.8 kohm
150 kohm

18 ohm

FOR

441

Zener

Zener

Zener
Zener

107

107

107

207

(a matched pair)

(a matched pair)

57

57

57

57

57

5%

8-51

1/3w
1/3W
1/3W
1/3W
1/3W
1/3w

1/3W

RF Choke

RF Choke

RF Choke

RF Choke

RF Choke

Car.

Car.

Car.

Car.

Car.

Car.

Car.

832
832
830
832

832
831

740

740

740

740

740

750

751

750

840

842

842

842

842

840

501

501

501

501

501

501

501

791

795
414
799

795
540

210

210

047

000

050

000

000

000

001

017

064

122

457

054

122
156
215
282
368
515

118

31
61
80
10

11
10

00

03

00

00

00

33

98

29

70

50

50

00

80

70

00

00

00

00

00

00

00




441

441

441

R13
R14, 15
R16
R17
R18
R19
R20
R21
R22
R23

R 25

R27, 38
R28
R29, 30
R33
R34, 35
R36
R37, 46

R39, 40, 41, 42

R43
R44, 45
R47

R48

SK 4, 5, 6

T1, 2

T3

orx
or

47 ohm

4 .87 kohm

250 ohm

332 ohm

150 ohm

2.74 kohm

12.1 kohm

24 ohm

110 ohm

7.15 kohm

820 ohm

20 ohm

6.8 ohm

560 ohm

330 ohm

22 ohm

1.2 kohm

1 kohm

12 ohm
18 ohm
27 ohm
33 ohm
15 ohm
470 kohm

4.7 kohm

PARTS LIST

FOR

441

207%
17
207
1%
57
17

17

57
17

57

207
57
57
5%
5%
57
57
5%
57

57
57

5%

5%

5%

8-52

Var.
1/3W
Var.
1/3W
2,5W
1/3W
1/3wW
1/3wW
1/3W
1/3wW

1/2W

Var.
1/3W
1/2W
1/3W
2.5W
1/3wW
1/3W
2,5W
2,5W
2,5W
1/3W
1/2W

1/3W

1/3W

Metox

Car.

Car.

Car.

Car.
Car.
Car.
Metox.
Car.
Car.
Metox.

Metox.

Metox.
Car.

Car.
Car.

Car.

Jumper

Transformer

Transformer

582

511

582

511

546

511

511

501

501

511

502

582
501
502
501
546
501
501
546
546
546
501
502

501

501

750

103

103

147

348

225

233

215

327

412

124

211

371

282

120
068
256
233
122
312
310
112

118
127

133
115
547

347

000

406

406

00

70

00

20

00

40

10

00

00

50

00

00
00
00
00
01
00
00
00
ol
01
00
00

00

00

31

52

62



8-53



PARTS LIST

FOR

442

Printed Circuit Board Complete 442

442C1,2

C3,4 0

c5,6,7,10,13 0.

c8,9,16

Cll

Cl4

Cl5

442D1,2,5,6,8
D3,4

D7

4421.1,2

442PL1, 2
PL3
PL&4, 5
PL6,7
442Q1,2,3,4,5,6
Q7,8
Q9,10,11,12
QL3

Ql4,15

442R1,4
R2,3,6,7

R5,8

993 444 21

0.1 uF 107
.47 uF 107
22 uF 107
10 nF 107

220 uF

22 uF

2.2 uF

10D05
BZX79C4VF Zener

BZX79C15 Zener

100 uH 107

10 Way
8 Way
1 Way
2 Way

TIP 36B

BC5478B

BD203

BD175

BC55738

150 ohm 57
5.6 kohm 57

33 ohm 5%

8-54

63V
63V
63V
63V

10v

15V

25V

RF Choke

1/3W

1/3wW

3W

Polyes

Polyes.

Polyes.

Polyes

W.Alum,

W.Alum.

W.Alum.

Car.

Car.

622

622

622

622

651

651

652

831

832

832

740

751
751
750
751
842
840
8472
842

840

501
501

526

510
547
522
410

822

722

622

100

794

791

210

000
001
000
001
003
054
020
017

055

215
356

133

00

01

01

01

0l

00

00

51

70

50

03

93
06
36
03
60
70
30
50

70

00
00

00



442R9,10
R11,14
R12,13
R15,16,37
R17,18
R19, 24
R20, 21,22

R23,R40

R25,26

R27, 28

R29,34,43

R30,33

R31,32

R35, 54,55
56,57, 58

R36

R38

R39

R41,45

R42

R44, 48

R46, 47

R49

R51, 52

R53

12

270

390

180

0.39

3.3

680

47

10

250

1.5

820

68

1.8

6.8

22

2.7

47

470

56

51

100

PARTS LIST

ohm

ohm

kohm

ohm

ohm

ohm

kohm

ohm

ohm

kohm

ohm

kohm

ohm

ohm

kohm

kohm

kohm

kohm

kohm

ohm

ohm

ohm

ohm

FOR

442

8-55

57

5%

5%

57

57

57%

5%

57

57

3%

Var.

57%

5%

57

57

57

57

57

5%

5%

57

57

25W
1/3W
1/3wW
1/3W
1/3w
1w

1/3W

1/3W
1/3w

1/3W

1/3W

1/3W

1/3W
1/3w
1/3wW
1/3W
1/3w
1/3W
1/3w
1/3W
1/3W

1/3wW

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

Car.

528

501

501

501

501

523

501

501

501

501

583

501

501

501

501

501

501

501

501

501

501

501

501

112

227

312

239

218

003

333

268

147

410

225

315

282

168

318

368

422

327

447

247

156

151

210

01

00

00

00

00

90

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00




442T1

T2

44201
u2,3,4

U5

PARTS LIST

FOR

442

7805
723

2240

8-56

Transformer

Transformer

103 405 6X

103 405 7X

850 780 50

850 072 30

850 224 00



PARTS LIST

FOR

445

Printed Circuit Board Complete 445

445C1
C3
C5,7,13
C8,16
Cl1
Clé
Cl5

cl9,20,21,22

445 D1,5,8
D3

D7

445L1

445PL5

PL7

445Q1,2,3
Q7
Q9,11
Q13

Q14,15

445R1
R2,6
R5

993 444 51

0.1 uF 107
0.47 uF 107
.22 uF 107

10 nF 107
220 uF

22 uF

2.2 uF

4.7 nF 107
10DO5

BZX79C4V7 Zener
BZX79C15 Zener
100 uH

1Way

2Way

TIP36B

BC5478B

BD203

BD175

BC557B

150 ohm 5%
5.6 kohm 57

33 ohm 5%

8=57

63V
63V
63V
63V
10V
15v
25V

250V

RF Choke

1/3wW

3W

Polyes
Polyes

Polyes

Polyes.
W.Alum.
W.Alum,
W.Alum,

Polyes.

Car.

107

622

622

622

622

651

651

652

624

831

832

832

740

750

751

842

840

842

8472

840

501

526

444
510
547
522
410
822
722
622

447

100
794

791

210

000

001

003
054
020
017

055

356

133

51
00
01
01
0l
Cl
00
00

00

51
70

50

03

35

03

60
70
30
50

70

00

00



445R9
R11
R12
R15,37
R17
R19

R20, 21,40

R25
R27
R29,43
R30
R31

R35,54,55,56,57
58

R36
R38

R39
R41,R45
R42
Ré44,48
R46,47
R49
R51,52

R53

445RL1

445T3

12

270

1

390

180

PAR1> LILST

ohm

ohm

kohm

ohm

ohm

0.390hm

3.3

680

47

10

250

1.5

820

68

1.8

6.8

22

2.7

47

470

56

51

100

kohm

ohm
ohm
kohm
ohm
kohm

ohm

ohm
kohm
kohm
kohm
kohm
kohm
ohm
ohm
ohm

ohm

FOR

445

8-58

57

57

5%

5%

5%

57

o7

57

57

57

5%

57

57

57

57
57
57

5%

25W WW
1/3wW Car.
1/3wW Car.
1/3W Car.
1/3W Car.
1w WW
1/3W Car.
1/3W Car.
1/3W Car.
1/3W Car.
3/4W

1/3W Car.
1/3wW Car.
1/3wW Car.
1/3W Car.
1/3W Car.
1/3W Car.
1/3W Car.
1/3W Car,
1/3W Car.
1/3wW Car.
1/3W Car.
1/3W Car.
RF Choke
Transformer

528

501

501

501

501

523

501

501

501

501

583

501

501

501

501

501

501

501

501

501

501

501

501

780

103

112

227

312

239

218

003

333

268

147

410

225

315

282

168

318

368

422

327

447

247

155

151

210

000

406

01

00

00

00

00

90

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

00

25

5X



2ndIF, 1.LMHz
158 1F | 10.7 MHz s
b =
! 7 ,’ X-TAL
e e 1.4MHz, 158 .
——t—o_ _g— i ~ :?::U: —— s=¢ "N"" » P % AF I
n'::n:u:”i)s / AM s o~ . o~
4 : 7 o L MHz 2.8MHz JkHr J]
~
"t o~ SENSITIVITY |
23
\ ’ ‘L * 1.4 MH 2 l VOLUME AF To [3
ry_;’ ¢ AM ssB !
4100/ 500 He
(aY)
DUPLEX
FILTER ‘ AGC 1.4 Mtz
7/ DETECTOR
8- 15 IMHz
- RECEIVER
G f €2 —(03) 12 ;HEC.({S - @ ' - _
SIGNA
veo ~~ PHASE ~
) <3 A <3 comPa: ~
10.0 RATOR ~—
15.2 MHz 9 3se
I MULTE = | ' z> T- DISPLAY
ROM PLEXER 1/o
Y f | > i
veXO0 Y * : ::0 FRONT PANEL CONTROLS R- DISPLAY
500 Hz # ‘u.mu ——] 23MNz
oo -N ~¥00500Hz f e XEVBOARD
|
L ! Q TX FRE- NON - ' L s
(e {} QUENCY VOLATILE '
Py ( PROMI RAM sto | < 5 3 .
SOCKE T
REFERENCE x0
oviDER [ O] 2o c1 R |1 ]2 3
RcL | o | nezfem
l Loz DO CONTROL AND RX SYNTHESIZER FRONT PANEL BOARD
- ! - - - = _ - - _ _
1.LMHE . WOHL PHASE Ve 7
- 14000 coura: FO— A~ vCO
RATOR
3-59 MMz
: v i
‘_ —_ . _! AF Fﬂon@: N p——at—y /\
3-59 MHz
L 14 Mz CARRIE
Wy n - Lo - e N Y
| | ' iz ' @y |
HANDSET
— s 5
I . l 1. IF, V.4MH2 MODE ~
TWQ TONE et —_— —
l I FROM -
' ' Eg ~ 20 MH2 I
com= x SIDE" s 1
! I PRESSO) —e— ] BAND = b TRANSMITTER | RF
S o x-TAL LEVEL gt } >
I 1LMHE. LS 1L MMz ) |
| ' ! ~ I
a4
MICROPHONE | L
| AMPLIFIER - MODE 4 22MH2
_—— — LOW /FULL
- - - - _ EXCITER

93 3 424

BLOCK DIAGRAM,CONTROL UNIT CU6000




FROM
TU§200-6400 3
-
FROM
HANDSET
913 423 9@

EXCITER QUTPUT TO TUEZ00 /600

00

0

SK1
ANTENHA INPUT o S )_‘_._ ‘
—C =’ {108 15,1) MHz —C ——— 18 '_(-“o_‘__
—— — == 8HD - L] <
TUNE LAMP A —C = SN D —( ———— . [ -——
WNHIRIT ,: e = 1.3 Mz [ —ip——— ? < ——
BN PEIE == =~ OND —C = 8 [ —
&ND s 12 = “m——al—  RF CHECK SIGNAL C ——— s et
aND 22 —{ o= SND [ p—-—— “ —C ——
8N D ‘: al X - 1.0 MHz 1O RECEIVER < —— 2 ﬁ--—‘—
SPEAKER c" . -y Np € = 2 p—
SPEAKERIGND) T g-ﬁ 1.6 MWt TO EXCITER € - 1 1—(1"14—"
SND CT1 PLY PLI PL1
Va C% = = (= —— s < = = "

———re——{

AT S || =< C{=—— sno < 58  —
Va 14 L =—<— —C —{>— L5y e S 58 —C -
TURE POWER kcuU[T! = - —C ——— 478V [ s 57 e —{—
vl -] 12 < - -~ =—{>—— +15v [ U o "o 54 e e
TUNE COMMANG €5t € =<}~ —C L 418y € —t—— 55 T -——

TRV 310 R O {=——— cuo e 5¢ ——
DUMM Y LOAD pBE] gl — e GHD - 53 =, —
KEYLINE ¢ ' —C = £ == +127 10 CLARIFIER CONTROL [~ ww 51 - ———
Ve ¢ - = p—l— - CLARIFIER CONTROL VOLTAGE [~ == 51 [ -

Ve ¢ - X ——— i S o YOL/SENS ON D < ——— 50 <
Va § — — —( = “3 —

B/ (¢ —— — AF FROM_VOLUME CONTROL _ [—( wiwriP— 8 —~
RX ON ; 3 —C = —C o { MW ) —C =i >—— © —
1x ON ¢ 2 —C =p—t— [~ = AF TO VOLUME COKTROL = =be—etll— Ls _ £
¥ (e) 3 C = —C = LLw) [ Lo .$ —<

PL& =€ ——— —C == SENSITIVITY CONTROL [ p—<— 44 —
SPEAKER N —C == - { AX A3H I — -l 43 —( e—
SPEAKER {8 ND} D —C =p—{>— ~—C == SUPPLY T0 SENSITIVITY CONTROL [—C *pmme— T —<
51 = —— G s eme  { EXCITER ON} —C == 41 <
{287 A ¢ ———t— [~ A sF outPUY [ m—g— Y] 1<
Y I T = (men) =+ 23 <
¥ 75V 2 = _=——— —C w—  ir ouTpyt [ m——a— 18 —
6NO Y X ==—<) t— (a3 == 17 <
152 — —C =m———— uF sND = —— 1 ]:-({
OND ¢ o = = [~ =—<3— (xEYLNE) i e 3y
PLS = K m———  ar onp X ——— 34 —
—= = [ =e—— (W) i =, 13 <
P e et — = _(ABE ) (o 32 T -
—C -—— [ —-— { ALARM OFF ) —C =» 11 ~C
X == LBLANK ) N o 0 I o ¢
—( - < = { ATARN KEY) == 11 —
 =t——— = e | TEUOTE | —C o 1 s ¢
= =—<3— -t { ALARM START ) {== 27 <
et [ KEVINHINNT } —C atm 24 —
=< £ wpef>— ( FTiTEH ) — o= 25 _—C
cl == (o __ P 24 o
< <} — (RX HUTE} = 23 r—
= =) =X = (A3H ) = ——f— 22 g
—< " <j— —Cp—>—— (7% AN —C= 11 —
PL2 (= <= 10_ <
[ o  TWD JONE SIGNAL —C 19 " —C war—
K= SND [ —— 10 r*(-t:
—C = SND =, e 17 -
—C sshofppe— EX SHIFT CLOCK —C == 18 = —e—
G == SND — 15 1~ ——
—C =h—P——  SERIAL DATA (= ——— 14 =l i
—C = SND [ — 1) — -———
- mp——}——  ( THECKTY) —C win 12 —C wp—>—
—C tm—{>——  { cHECK } o o s 11 = —)—
[ e o SND e 10 - ———
= 8ND —— ’ I—
r( { CHEERY ) t—-(-'- t r-C--D-—-
= - —{ anm 1 —( -
—C =p—<F—— [ cHECKS ) =, 5 T > —
= = {_CHECKS | = et }— 5 P s
= = Fet ) 5 = -
r-(d- aND r—(-b—-—— 3 _l—(-'—"""
< - [ CHECK 10} L - 2 —C >
1

() drz | CHECK &) F(PL-LQF !_(PLZ
+ 12Y 10 HANDSEY 4
AF 7O EARPECE 5 3 l
GND 102 .
MICROPHONE AF ‘E;

SKt
< Ju-‘,— DISPLAY SCAN 3 25 — E
—C DISPLAY SCAN 1 278 —
C  t—— DISPLAY SCAN 2 2 4 —~ -
= __DISPLAY _SCAN O 13 —
—C =——p— MULTIPLEXED DIGITS 3 22 famt
= ol MULTIPLE XEO DIGITS 1 21 —
—C_ MULTIPLEXED DIGITS 2 20 <
:S_-_—?— MULTIPLEXED DISITS 19 —
—C =——i— R-DISPLAY FLASH 18 —€
—C —— DISPLAY SCAN CLOCK 17 —C
—C e——— KEVBOARD SENSE 3 14 —C
P g - T-DISPLAY FLASH 18 —C
X i KEYBOARD SCAN & 14 —
=, m—g— MEYBOARD SENSE 2 13 —
=== KEYBOARD SCAN 3 11 e
P —r— KEYBOARD SCAN 1 11 —
e KEYBOARD SCAN 2 10 —
KEYEOARD SCAN O 1 — :4-
g KEYBOARD _ SENSE 1 » -
-— KEYBOARD SENSE O 7 ;—(-E:—_
— -——— OND ] e —
= =p—— 8D 5 J— —
= Y L) T <
—C —m +5¥ 1 [~ —T—
€ = v 7,8Y 2 r{Jig‘:
,—( e e + 1.5Y 1 r‘"(-'
PL3 PL3
WIRING DIAGRAM,CONTROL UNIT CU 6000

8-61




€9-8

I - - _ _ _ . - —

B0
GND
59
GMND
+7T5Y G

b5_1—<} +75V + 5V

+ 1&5v d.ﬂ_l g

ISV ]

S5V ey " CLARIFIER " " VOLUME * "~ SENSITIVITY © _ - — - j, - -

= — TS :
| b |
53
GND -, ..
o7 m . , .
+12V - [ 14 | ]
51 L00- 4
CLARIFIER CONTROL i — - SWITCH |
VoL / SENS  GND 50
49 l

48
AF  FROM VOLUME CONTROL mmm—il
|47

—
AF 10 VOLUME CONTRCL q.“’_.._J I

i |

45 S DICITS DRIVERS Keyboard - !
- | > 5 s !
SENSITIVITY CONTROL von.uaeﬁrq | v
SUPPLY TO SENSITIVITY CONTROL -P—Dll
(EXCITER ON) —:;—-:3_‘0" $8v I =1~ =l =1~
AF  QUTPUT -— RN N ~— T 7 8 9
L 39 '\ L A IS B
{ CUPLEX) qT-<;
AF QUTPUT P ! i . ‘ 4
i3] i sy o ) } } ) J
g <3 . l 53 owe [tRULLT TUNET STO| 4 5 6 1
36 "ALARM START" " SENDT ‘TEST ! * + T8y ! ‘
AF  GBND _ i Noee A !
{KEYLINE) E“’”"“ . 4. $5 0 |
AF 6 ND mme st :ci" r . — R | ? 3 f
—_— } 13 [ 0/48}v - } ’__,l__.._. S DIGTS DRIVERS l !
{ FULL } <} 12 13 wEI| o &
1EBE) f’_Td‘o—_L NOTE 2 15920 .
. 3 (075} " .
(FTAROFF r Y Y i Y Y RCL| O [2182]ENT[ |
{BUANK] 10 — l
R e 3o pl o) o L I\ |\ |
(TCMUTE ) e 107/¢8:v 1 R ol T TH y v
i i T : ! \
[KEY INHIBIT <} + I
7. + . 6V +, 5y -] ’ } 9 +
{ 22 MHT ) ”5"017_.“”’5 6 ML /A Tl ° NOT -
2 [] 9 T os |- OTE 2 A
S IOTE ) et 0.1/34v - |2
YL
[ RTR ) e L - 4

159280 NOTEH1

25 oy _(0s12)¢” SUPPLY”

TUNE LAMP

SMPLEX” ﬂ

_— 2110674
1TX AIH ) am [ 3} 2 1
PLZ —

El
!
-l
INHIBIT x (0 < 120" S@4n 2.0 [} ) -] {
.
-5 o we - e SCAN 9 SEGMENT f I
T N O oo — = 7x - S 56 E
7
6 ND v 5353 | DECODER DRIVERS
P EA ) o3 amr [
BN D G |
GPEAKER s — ) [ |
EAKE -T‘ﬂ Srume |- |
SPEAKER[GND) T N
o Nomm— ' o / |
v, m | .
A
5 = o r I o DIMMER
Y T | 2] g ' 1 " SELODER CONTROL |
VA-H /=120 % | o“? | Vi
TUME POWER REQUESTwm—{
% v 2 L2all [- L / See SubDiagram kOG-1 J
e C5 Seméin — 1 — — — — — — —_— - ==
TUNE COMMAND -b1°—<} = 4"
3 470 e 1)
MF om—{ - 5 kH.
RF LA - A ‘C"‘:”n 1‘ T
DUNMY 104D mim— o — e s . L 9
KEY LINE *—(Hi‘ e — e ‘
ve --7——{>— : (560 I E4Wi 4
6 15/ M8 v] Ditp U1 (11 &7n - -
Vo ey Y P g
5 sl 25 x ALL COMPONENTS ON THIS PRINTED
Vg p— VOLTAGES MARKED ¥™ ARE MEASURED CIRCUNT BOARD CARRY PREFIX 400 |
vh i 7578 v J cazro0s 12 RELATIVE 10 24V (-] ' NOTEY
P WHEN DIODE 1S REMOVED TX A3H CANNOT BE SELECTED FROM
RX ON sm—<} b THE MODE SWITCH
= =
TY ON -J_.‘:,l— NOTEZ
t w0oos STRAPS 10 BE REMOYED WHEN DUMMY LOAD 1S INSTALLED
CU FUSE 7n [47n ovg?n [¢7n N TU 6200 /64500
FLi o ehe whmpy Il NOTE 3
I :ch'" DIODE TO BE INSERTED WHEN DUMMY LOAD IS INSTALLED
L E— v N TU 6700/6400
-] ~] )] - w
£$0 Eécaaé : o o B 1 o L S - - - - - - -
2 : : : > > » > O - O, MmNy - ox S N - MO N e ™
e~ T & wow w W ZZy zwzIwdI ,,Puwzzzz
[ﬂ - = o- £z23333733233583323%3
LR LW ona "'3"’1331’6255““3"’
[~ =
OO0 0o o a> o o W ow oy
EEE R LR L R R Y
b3 P -
8388 gdiii3isdageszss MAIN DIAGRAM
“Iubs awsoobsE5E5230haad
¥x x xx xxx Y5, 2 FIFFT G666

FRONT PANEL BOARD 993 444000




|
|
|
|
I
|
|
|
|
|

==

|
I
|
|
|
I
|
|
|
I
I
|
I
|
|
|
|
|
!
|
I
|
|
|
|
I
|
|
|
I
[
!
|

5 Digits Drivers

T-Display

+«75¢

+5Yv

Switch

L R1
Be 327 acazr
Qo Q106
N
vl
3 1%
CA [~}
A
F/ /B
G
e T E c
DP [+
o & 13 o ] é [
DP e DP}— DP | pe
F A B C F o A B C DEF G
T30l aL 7L 211 3ol e 7L 2

el

I

5 Digits

Drivers

R- Display

MANSZA MANBZ A
(TR0 1Y [VR1T1]
3 2
cA CA CA CA
A A
|, F of o [e
5 -5
z/ /c t/ /c
oP oP
© 5 0P| 6 o or|s
ABCDETFG ABCDEFHG®G ABCDEFG
o7

IQUGRES

-

2l 3] 4] %] B 7] & 0] n

0° 01

02010.,. 05 I:)5 01 0. O’

BCD-%-DEC, DECODER

DISPLAY SCAN O

| PISPLAY  SCAN 1

o

PLI - 2%

r

|
| oispLay

) DISPLAY SCAN 2

PLY — 24

SCAN 3

5004HE.

Scan Decoder

T LG WS-
ui0o

= E|F EIE[EIEIE

1% ] 17

1

1
-

1e] 13] 12] 1%

9 Segment Drivers

v#L

O
0o 0

e % %9 9% % %9

»
0

(=] e

D €
o 0

|
|
|
€103 +5v I
!
|
[
|
Keybouard 1
- XEYE0ARD SCANG| PL3- 14
KEYBOARD SCAN J= 3 -12
KEVBOARD SCAN 2|
pll} L3 - 10
I‘ KEYBOARO SCANI, . . .
e oy oy - g "EYBOARD STANOE
T T T T !
"oswz? osm? 'osno? "OS|M I
“s10" "y - _
T |_T ..T_?J |
osnos? osun? "osm 9 'osns l
“R" " " "y ]
T T I I l
OsnnIL'osmq Cs; @ €5 @
“REL g 283" " ENT |
T T I I ]
Osi0s@_ O5i@ 05139 Oy I
" ‘.. |A'J|
T T |
TL_gs_n_qJ |
> KEYBOARD SENSE 3;_-'1.3—15
- KEYBOARD SENSE2, o1y 43
- KEYBOARD SENSEY. . .
- KEYBOARD SENSED, .

DARLINGT. TRANS. ARRAY ULN 28034 BC %78 |
u0s T r5v
e 1y Talg 1y s tg Iy 20045
BCD to-7-Segment Decoder : s ALL COMPONENTS ON THIS PRINTED I
. 10-200u CIRCWT BOARD CARRY PREFIX 400 l
+5 ‘—.1
A —[_.,}..—'\ Dimmer Control |
njv] » 15 }aisor B “"DIMMER" i
3 "t 2
| dir % g% % %0 O . u « e ans |
ToLSe% 1 BCO-TO-7-SEGM. DEC Bt _‘Lum"i 12
AL Fe I
e I ]z '3 6 » az R/Cz 60
'1 11 zL ‘L RETRIG. ONE-SHOT l
B A 5 (11 ]]
A‘ A"j L, 2 Y |
o - o~ ~ 2
o] s DIE m‘ sI "
wn L wn w ]
=l =1 51 = -
5] 9| 2| =
51 5| gl ¢ 3 i 8 rizs |
al o]l @ o E 3 '.z' BL ]
ul @) W w _ v 5| 2me n{ ET ‘__L’“' — J:-‘V
Gl wl 8 4 x 2 z > 1
al o] &) o < bl ] ] cwi ch |
e = - =
i} = ] T} d = a %
=2 2 2 2 @ 1 ]
I X X 4 — - ] g _l
j-—]r—l——————-—-—  — et — —_—— e e e e e e e . o . i E—— e v —— — — e T E——— e — e ———
2 & g2 & 2 " ] b=
- S - ' 400 Sub Di 1
- ™ L] ~ - m -
222 2 7 g 2 e O) u iagram




nn
['E

1 12y

REGULAT
<Y 2 |

18y «11¥

u[:\v A A

+ 18V +11V

_——_ — - At ——— e e e ——

VOL/SENS-GND 101/L2)

AF FROM
YOLUME CONTROL

SWITCH j

% INPUT FILTERS

=

iLw)
SENSITIVITY
CONTROL VOLTA
RN AN)
SUPPFLY TO SEN-
SITIVITY CONTROL

G

1)

MUTE CONTROL
—_—f
L

1G0-40Q kN

.
-~

AF FROM YOLUME CONTRGL

AF OUTP
UTrPUY FATALERNY 1]}

AF TO YOLUME CONTROL

AF QUTPUT

SIGHAL
DETECTOR

Y
iR
1

et MIXER sl iF:

—
]
|
i
|

v |
I
I
I
|
I
I
I
|
|

10,7 MHz / Iwd MIXER

AT TEMY-
SWITCH -] B ™ - Lg—] swiTCw

X-1aL ATOR
b
h’ —
‘.“’:"_ 16, 8-18,2) MHx
A ? 4498 9k H

/
% T

«100 600
GATE

CIRCWHTY

AF OUTPUY 400 -

&t

AF OUTRUT

e
Y
R
|
{

1.4 MH2 1.0 Mhz2 Ya M

!

EWITCH 358 -l

2]y

~

DEVECTOR

[ TR T 4}
1aAFH)

o T E
DETECTOR LQ——I D!A'I":CTDI “—A

|
|
y
|
|
|
|
| L] ~d |
1
1
!
l
|
!

HODE COuT

10.013.1 ¥ SEE SUBDIAGRAM [01)-2

—_—— e o TR

SEE
cnecK) Jsuspiacramigii} )
{

onp

10,074, 00%

1€ wECK §) ul

() - WY ALL COMPONENTS ON THIS PRINTED
ro2 CIRCUIT BOARD CARRY PREFIX 403,

ANTENNA
inruy

MAIN DIAGRAM

RECEIVER 93 4




B
|

Input Filters

VOL/SENS G6MND

FL2-50
= forrza)y

LoD

RLWO

|
|
|
|
|
l
l
l'@ ANTENNA INPUT

i 48

G2 Ypp AT CHECK

n e

W00 - §00 kMx

Kt

ICI‘IS

&0 - 1606,% kHx

RF CHECK S1G6NAL

2V .2y
! 2n Gate Circuit
| z
10n
1
| I, W01 B
CD [ £109 U102
1 “FILTER™ }jlon ,
\ 1016
% : s u103
s 40118 4
l w02
|

somep
i

" uLn-20034 15920

LIAE 1]

D100

C1s

Db

Dgs

A 210005 DIt

oz

LIITR

ST S ! Rive,
L G'l. cmT" Huor r'o.u no'—l
ot R St atih s af -

1

PLZ-4&T

PL2-4%

I o) -

RN103

|tcuer:xl : 4\‘,, ‘

lto23. 1V, 1w

PL2-1

PLI-1)

PLI- 22

o7/ 123V
U
a 40498
E'Wa [0.2/1)V
. t Do
L
(0.7/12) ¥
10.7/12)v
2 Vysmisn
H U103 R
1 12 9 10 ll:r!!hcul
i
. 12¥
=P 1
2 AR
x
£ 4
-l
o
3
=
S 8
~ ¥
hood =2
s I

m ta.1/12)y

- 12V
+ 1Y + 12V
R1Z) ?
I3,
e
15t Mixer

&x 15920

(10.8~ 15.2) MHz
§Vpp

- 12V

Lns A10dy

51 {F Filter

+ 12V

100

Lny

B
IC|53 x 108
o
o
X=TAL
10,7 MHzZ

10.7MHz
>

N

Amplifier

15.2 MHz

Low-Pass Filter

(10.8~15.2 ) MHr
17¥pp

ALL COMPONENTS ON THIS PRINTED
CIRCINT BOARD CARRY PREFIX 401




TL-8

s
L]
!
r
U S SO | S
1

1
I

: |
I 2|z
| gls '
: - |
I MUTE CONTROL :“§'f |
- (ol /v x|3
f .12V . 'A' ; > TY [
| Attenyalor 2nd Mixer 2 [ > |2 ? |
| Attenuator 2nd Mixer 2nd IF Filter E - ; AF_Amplifier |
. -
i RHe |
na L
| I THE p !
~ C21§ = o
15920 I ca 50 E.‘-‘.] !
l o202 0204 |
l B |
| czsI |
X-TAL
1.4 MM2,L5R 184320
] T4 MHx ) L c22 - o o |
. U200
] . 'c_zfs— . R21% 7Y |
F
| 1202 ourpur |
i | g 2V l-ﬂ
| AN "
| \ |
! 15 |
‘ Ela T s
c255
| %] S : T oL
| 10n l
[ v 1ozm ‘ cxs'n“ |
15929
| c2% @ b D2z 1
L 4
Res oy
Sy o x} PP
‘ 5 T - 07 vpp '
sy ACC Delecior el visd] sin |
| T '
I csirE !
G204 i
I 21v 15910 !
D206 I
| BC 347D |
Q203 & 23MHx
| 15920 M i
h] 0207 |
| 2z |
l . 12V |
l |
l az08 |
§
l ALL COMPONENTS ON THIS PRINTED |
ﬂ@ ~fx - CIRCIHT BOARD CARRY PREFIX 401
| ~ e = b I
I =] 2= s ALL TYPICAL VOLTAGES ARE
. MEASURED WITH NO. ANTENHA INPUT |
l u AND SENSITIVITY FULLY CLOCKWISE
-«
I [ = 3 |
[=]
I S 2 - ;> -9 1
1 5|3 o z 23 | B |
| o g 13 : 38 23 gL .
| 3 BOEQ §‘7§ e ug o SYs E 3o ’
i ~ | e ]
- -‘: ]
| . T |
| i -
- 2 t
L e e - s [

|
I
|
l
LY - O

PLI - %

FLI -5
PLZ- ik I
FLz -1

|




£L-8

GND
GND
+ 15
~15y
+ 15y
+ 15y
GND
GND

+12v
CLARIFIER COM-
TROL vOLTAGE

{(RX AIH]

(EXCITER OM)
AF QUTPUT

|AUARM OFF|
1L ANK }
(ALARM KEY)

|ALARM START)
IKEY INMIBIT)
T LI

{RX MUTE]

1AIH

17X AIH)

Ny

GND

EXSHIFT CLOCK

GND

SERIAL DATA

GND

(CHECK 11}
(CHECK]

GND

GND

ICHECK S}

{CHECK B!
(CHECK 5)

\
GND

ICHECK D)
(CHECK &)

7012
1 1zv 3 ¥
oaTy REGULATOR[ s
60 [=X]
- 15y .1 L2V
Y
50 Bc5¢78 15920
-_l 25 a1 03
. o —
56 L
==\ 15920 é
55 1805 ¢ 05 ¢ v 3 v
A ' sy 3V v 5v 3 475V o RAM
+11¥
1047y | REGULATOM ! oyl o7 REGULATOR , ALL COMPONENTS ON THIS PRINTED '
CIRCUIT BUOARD CARRY FREFIX L0}
c2 .E c4 cs
I " _‘E 14y
+5V, ar l
10172 6y
. CLARIFIER CONTROL VOLTAGE
>
101/ 81V <} W)
. . ILw)
L 0.1/35 —F
10.1/3,5)V
-b——c:}—\u +IEV +5v, YaaM Sy a5V
-
- 4t c §0.47/6.9]¥ T i f
&0 15 ¥po
- T = - = - - - - - = | —_—— e - - - __________———l - Pi1 1 1A MHT
5 AT CHECK Il_ i f_ i = To ExcilER
I 2
E" o 402 T 024 —~ > i GND
37 l I - | 1 i : 1L MHy
| ] —— O - f L TO RECEIVER
& - s02-8] "‘.’" | g-i0i-8 . 3 iy
5 | | E 1.4 MHE : __'im: CHECK
. | - ‘OZ'CI SO0 Mx l;-‘,oz_c | 4& k V r—.—— 6 g"‘GDNAl
13 | | ] . - ERECK) | { - 9 IMHE
32 |y I : | GND
2 e8]y | 500 GHD
*m & N | [ rererence |Hr | PRASE/ LooP veo | 0
._—_— | | DIVIDER -i— FIEQUENC\"'.. FILTER [ 10,8~ . 110.8-15 2)
29 10,2488}V | | | COMPARA- 15 2MHL) | MHZ)
lh—q——ﬁ > ADRESS BUS > z TOR . | -
- | . 1% -} | I ! -
ey 1057151V | I [ i = SYNTHESIZER LOOP |
[ 10.2/4.90V N ;
“ 25 10.2/3.81v Y | 2.8Mn3 | Il 1 l
= ~ MFU B
-._—— | Lt ] | ' . LOOP GIVIDER ' [ i
. 3 | ] [ xf T ~idreun- - - |
H 10.1/3.41¥ | x | | 30400) | ‘
l 7 3 N FREQUEN- Y . T
o g Aok ox ' . S !
21 T _\ | “PU Rou 7o YOLATILE ! L A kHz-TMMz !
d-_ﬁﬁ | o P PRO M ] RAM I z z
o © {SOCKET) | '
1 {LWw} 1
Tw0 TONE snsmu*g_q__—ﬁ | l | SER1AL TO o ¢
e ' ! b | Y ramarim o \Mw R
b | L J L 1 0 J | ) i SHIFT gl i :
n | A | 102-0f SERIAL DATA REGISTER | I
1% . | - §2-0 - i [
- 202~ LQ1-E|Rx MIFT CLOCK J ‘ j
- | - OATA BUS A L | — . . | i
|4 L ] A ] TS | !
I (0.1/5)Y : 12 : ' CLARIFIER MIXER | }
. |
{ i SLARIFIER COM- | '
10.2/3.7v > (THECK §) | Leoz-e X0 VeXo TROL YOLTAGE ;
$ . > - | N DETECTON oo ;wl-_q__q_rq 12,6 MHE - —— 33z <} } ‘
i .15Y | ICHECIII' -100/ | r
I > Y (THECK T | ' +500HE |
! 4 7 [ L Y I '
10,174 )Y | RESTART POWER /'7/ a4 7 | { 93 MmE | ‘
= NERA- DOwN ~ ™
10174 81V | —H SENE < D e TN | | ~ +100 1500 He |
| DETECTOR I | Lot |
9.3 WHI
I l ' : | !
[ L D2/t 1)V | . .g2.| (CMECK 2l i02-6 - {EWECKI} | !
[ 1 v —c}—t Yo <} L ;
(0.1/5.8)¥ } SN L. WS, - S <} .
E THECK T -2 i
Usee susoacrammp J 1T TP LTI IPE LI AETL 1 " el T T see susowacramE®B2
1 +15¥ +5¥; 1 |
t
- RF CHECK SIGNAL

& -
mlﬂo"
won x
zzi(
w oW v
v
o 0o °
a & & K
« € « %
o 2 o0
s 0 @ O
> > >
W oW W
M M M X

KEYBOARD SCAN )

KEYBOARD SCAN )

KEYBOARD SENSE?

o9 N - .
x w

- L 2w
- [=] _ = = =
Z:WGIEEE‘E

" w
‘(zz‘oaoc
o= Q9 0O aog
“‘""w:"-wmwu
L W .
2% eV Le w oo
& L& . D a2
AL 2 wg e oo
< O I R
R NN
“ e e®3 53253
- x Cx ¥ % XX

DISPLAY SCAN O

DISPLAY SCAN 2

CISPLAY SCAN
OISPLAY SCAN 3

MAIN

CONTROL AND

DIAGRAM

RX SYNTHESIZER 943 4

40




T B | k)
- EEL T [
T Ty y . b | = P 2 C 2 bl e !
woiboy n AL TSI S A S FEFR
. £ 2843 - ¥ um s o= nmm .* .ﬂ e
in_ | | N 1}
1] - - — ¥ 1T ZIx| x| = -4
—_—_———— e — — —— olo I E ERE R E HREE b
—_—— T = = —— wn| » |l =z 219 als ) N ) b B sl<]<l< 4
r— iy NAHELEE 515 s13 g A u#@,w TeTsYSYS 1 70
| HERIECE SRR ER O EREHE HHHE &
5 » o
| " a2 |kiB(e R tH % x|z 8 °le > TOY X1E4d ANMYD ONYOR  LNOW1D
E = |minim] ™ e el Tz~ zHom el [ z Q3 iNNd SIHL NO LHINOJWOD 1Y
iza33ng} MM ololo| o [ R Ll Y HE wlw L B g
| 2HE |Z]|E N ] ] alols zlzlz|lz zuns]|o
o] z = r c121 % B> wlonln|ln o~ e
olo{e] © » » 2 2 zlzl z mim|mm 2 x|
| —— HA8HE “[= ]-|e 2 (27 2 g
—_— o~ - el -
_ __ Yy Ao P ._n L (-] -l <
- = 58-Nd
_ i o0La L [ZHX Z0sZ } I
3 vy v
I 3z-£1d
g R b [ " {LIGIHNT »mx__
o
! > [}
Y Iy Up |
i
| — F
_ , jos fe & @ ﬁ_ wa X ais]~ Mw g B2-21d
| » [132 d32 34 Ipg + > >jn /% - o s rr 20in , {AIN HWivIY)
A" - o . z . E60Y \n Iag t
[ £y da<| <+ 5 ASL s BAG » AS :
¥ 43 <o - z JO}nJAuad |uD}say
I i I - 1444 : 4 ﬁ
to ¥31NnNoD la >
od1s L \ |
| [-209 (L W23H3) Thg + 2 Tage L% % T / 4 snE Yivo
L g o 71 s A -
_ € ly t At - OE-£1d
1 Sp 800 7 £ . g
" ", 0 d 2 2
& P AL 1 T e £q L <1 -
| B- ¥2013 LJIHS X o e g T
i -
_ - < Y9139 Lin ™ - INAS
1a-Z0% - Yivg TWRHIS P \ N TI=IT —l ZHH LB ...m. om
- o * kid
# / - v
/ i b < s
_ \\ / P 0 1214
s
ﬂ ‘ F F_.N (14 ﬁ £E —n_
21110104 _UON T b e 7E],°
_ ] . .r ' 43 ; 1 T3 fa
J vigs = g%y e wh Py
v h -, %], " 1_.' £-27d
| N ol N t %] : (HE¥ xu)
QN@ qn_ ¢ z _:.<eu e i t-1d
tun v AS + ! N u-
_ 4 — 10 o St LoLn i s
LERIFLEE) X1 o fSTILY i ig
| 0 ovh—e—l % a0y 2% L = o T
0 ) o 8l T o e | l " )
! M D § I d 7t [ i Oy n_uA 5 T v
- z g i Iy | (TR
&y & o 84 d by
: N D ¢ a Ve : %
0q vi—e—] % ety (] ot o ] L~ 2y
o ) Y [ L -2
o ° o N £1 G b [ L] b vivg Tands
_ % g (.Emmm Sg [ ' 4 [ 4] :
i 1 | WEA s IR <% Iy ~ L~ Y t4-20d
‘o 6°d N ¥ ¢ Nl Sy AT W
zH 1] ' 1 L—F] i
T g Wy |TH -y Lol =~ 1 ‘o v W s, a ks
£y oLn) & k[ i I 4 4 — T §y Y404
i PERE? a v il ¢
_ o i STV vid n_b c € Y_/ ~—] g _:._l/ T i
b & fq % ] e o s g ey [ —
; it s < Tid < G * NGl Y v 7 G L
° hd i ¥ 2 i Sg Sy 5
_ nn_ L1 Sy . - ] z, Nmu /lfﬁﬂ Sg Sy T V.—/ 51 . o T T
N 1] - * a Y T
e | — Wy _wuﬁ /ltn.: Sa h< Tt L 9 ‘g g[S ~
_ T XNK 23 & < ¥ og i fa v i T
e iy A vIT B d Iz X *, » ; Li-714
| wl - v Sy I mu_ N 5
| o v " L 9 sy _
£, WYY, T | — il 503 |
T - » La  Ogy |
I ™ TS As 2 L~ T 13 =</ HOud HOoYy ale
: sl aun J|=J~ 8our Your 3 | | Astioun ¢
l X i1 o | ann R,
A 419, e TH | g Tee? 2y
HATL b= V] ol e Ll [T I T -
! t / labadii Eigy T T~ @A $ 82y
2l o1 P L3 E74 e .\.'llli
| Z 17 n s0i N t STey 7Y
| S= |~ n - eum%.q.ﬂam [$2 1 f ~
okIN £ , -0 $1-11d
{ v v l Sty AN / WO¥d Aouanbaid-xy \ c 0 3073 LdIHs X2
Faseltas. s AT 781 sng ssamaqy
! e SN ‘ ¢ » 2-t1d
| iaxajdiyingy - v 5 e T tu xum:uv_
Maaun - 3 3
I 334D il < " I LIS \|0|+' -4
- A
I - I i
—_— e - T4
_ 16 A3M3)
_ 4 !
tua / A ” G- 14
ud .43 " 5
| (1] /! \\ - ﬁ ' digv% i HREEL __
_ g2 & w0 g o | ~———— -5
vois Lo - 05T AL 7 (s WaamMd |
| TH 00s WYy, frove g . I \ -t
2 7 . CBREEEE Y
i — 1 !
.
| porl >
| ——
1 8oy d THA &
_f<.~3 THHE ¢ .I. e N
T 0= = L) o4
nyy , Ipge ASLe

8-75



LL=8

+12V +5V1
T A T e oo |
LMHZ TO EXCIT
| 28 MHz 1/2 40018 oty % LIALL aselaitl ISP
[<02-4] U0 1.4MHz 10 RECENVER|
| T0gH < n 8L oy vg o — REEVER] e P13
z ) n
e .l =
I A2V A*12v !
% 4008 i
| U204 Loop Filter ‘ 10.8-15.2MHz ¥CO Buffer Ampl. !
| T Iﬁsz::om i Phase/Freq. Comparator = E2T LTS YA Eurfer Ampl. |
" 125510 Moy 172 5188
| ! 0105 vaos | ooH: \: “‘Jgg = f 236 6 17,291' Jow c 247 [orp i
- H.
R c O EE L 14 4 ool » : avendT e on-szme
2 e G W B G302 By Uo gy | % % 85 Oy ol %0 % %2 % 1 ln(v::naraea 13 L 2 l«':z“s P 110
PROG DEC. DEC . DEC, _d ¢
— P »
i P CowteR COUNTER PCP cooneR 1| COMPARATOR XL BEx 20 |
I PE P PP R E R PULSES N In 15vpp
2 ‘3'_5‘_'—[—“ 7 qEnI 15, 3
I -L % 15920 C245 I
|
k2 0 x =
[ x| g ™ |
| 142, 41E fon |
Vi 74 15 00 uzo? o) I:zr.g
[ u2os VRL0M 8 o I
o TR
| I uzo 27v Teus |
| grzemm: 3 i
| i
| Buffer Amplifier Jdoop_Divider -t !
<1 21600-30400) Tal5 1634
| LS 1634 Ay, |
viie -
144 761509
| o ol o L |
| Q3 Gz O OgMR CET CEP ]
: 146741500 PROG BIN. ]
I U210 COUNTER |
| A's P3 P2 B Py PE |
)
3 L |
| 5 I
~ e
* 11 U210 |
| 1/4 74 1500 176 % LS 00
U0 H |
| S0 H2 h 0 |
- 4028
| \(:] LOSSA I
| of A= o[ d= u 208 |
LE Kq e
. ALL COMPONENTS ON THIS PRINTED !
l Tc PROG DIVIDE BY N COUNTER cr CIRCUIT BOARD CARRY PREFIX 402 |
l PsReRaP2 Ry PPy Py Py Pg Py P, PPy Py Py 1
t p.l B3 b5 1
| u] 1| © o] sl o a 74 C 164 FEERERR 74 C 6k |
e Us Gy Gy O; G ao |1 | vazod 20 Q3 G, O3 G, O |1 u21s
I SERIAL DATA 9 SERIAL 10 PARALLEL DOA-Z- SERIAL TO PARALLEL DpA Py [
(w025} 1k SHIFY REGISTER ol=] SHIFT REGISTER g g
‘ P por - |
X SHiFT CLOCK Als | a] P I
2-i8
imn-! . {1} z T 1T L.:.
PL2 T
r o v CLARIFIER CONTROL VOLTAGE . | pL2-51
J [CHECK 1) AL 12w < !
DpA SERIAL TO PARALLEL
I m  SHIFT REGISTER
o 01 02 9 @ 05 0 0 33MHE VCXO

12.6MH2 X0

[ 1]
Q203

126MHx
x-200

[F{] 27
czoI
BF 240

_ﬁ'az 10n

lCZO]

130p ] %

1.5vpp

4

2.6 MHy on R213

oL

i ) | GET

TV
24LC 64
vae
126 MHz
-

(CHECK ?)

| [CHECK 2)

&= 15k

b QT4 ]

+12v

4

=

Tk

+100Hz ADJ
+ 2008k ADJ.

+ J00HT AD).
+ LUOHZ ADJ.

¥a

e

@ Sub Diagram 2




6L-8

g
—t

r“_‘l"“ R12
+19Y
Ci —‘TT‘ Y
L
BO 234 |
Lp ail _L.&?u 220p 100y
PL2 = L ¢6 cf L1
50 c:I 223 ,u_[;] R 15
7805 | o}
] S o LT T E
+12v © . 15 §20
*TEY Yoo Your " <} DY ceI csI
+7 5y VOLTAGE 3 o[ 2V YT
TSy ! *sY ve VRET?EGULATDR <3 el =
+* &
16y o0 REGULATOR Y onp V- —< Vv
o v v w12V
A B
2 0ne | X ~r
l =& =
G4 /18] Y all Vp +5v v, +12v
[#12¥0ON) {0 . P! s B 412
+5Y  +12Y VB
- p e 2
[— — — — e — — —_— — —— — — — — — — -_———- 0 = = = T = - -_"'_""-—'74-_—_—__-—‘_1
I } T |
403-8 YMOD.OFF) | 2 Mixer |
| et — ] | bbbl
! I
- | | s AT
(EXCITER ON) | Ry (W
(047690 I 1. Mixer | | I P i
A%-oureun —— S — | 1wz 28w |
UPLEX
fouPLEX) AdHZ % hi w3 ¢l I cwiTeH usg owER ,
AF -OuTPUT . | L | CONTROL
(A3 MCROPHONE AF | osa 158 i
o1 sy i 14 MHz 158 |i ~
KETLINE H2VIOHANDSE T t
ety 1 Il.oa—c SIDE AV Yy i
I BONOLE £2 MHz !
: ! A REG,
JFULL) 1.6M
6 1.a9IV | | Hz : |
{CHECKSB } | | |
CHECK
4 <] DETECTOR |
f <3 LéMHz Lo : |ma 5 4# a :Iﬁggh
(ALARM KEY) | LEVEL - T 403-D )
(02 490V Y T i {5
:TX~MUTE ; I TABILIZER | ] }
01 49) N I |
{KEY INHIBIT} & i i |
T NERL, AVY | s |
N I
02738 v T%MHzZ OR
— N { ERECK 02— | (Tqupzon) 0% GATE
(RX-MUTE] DEYECTOR <} t +—=<J— cirRcwIT i
XN AN | I |
Jx-ARD In | Rl See Sub Diagram [03 ]-1.! [ |
IC1 7381V _ - L_ 403-A _ 403-J
TWO TOMNE SIGNAL] 20 N —_—————— = —— — — — e — = L__
SV -
oy — j_l_j’ -Tg
DURING 4LARM 18
TE-T/SEND /
[k
N ’
EX SHIFT CLOCK / .
+5Y 12y
SERIAL DATA { SYNTHLOCK | ﬁE j
{ CHECK 17 g —_— o e — — _
D G/ 80V v 4\' “ * V 7v I}S' i_ L03-A 403-F Aoa-Fq
| CHECK )
6273V
i PHASE ¥co I
— FREQUENCY | swiTcH o tooe £ {3000.0-
{ CHECKS | . | A FILTER 5900.0) kH] ]
: <} COMPARATOR
e |
“HECK 8§} . | Y ?
s 8r.o48)w ot | |
i REFERE NCE| A Synthesizer Loop DETECTOR {CHECK1)
{ CHECK 10) 1éMHz | DIVIDER |
P08 /4t )V
f l |
LOOP DIVIDER |
+5v | +{ 30000~ $9000) |
| |
| |
| E | 403-) i
}SKl (T AWz BAND]
[HANDSET KEY) 5 I
{ G ALY .
o T} SERIAL TO
+12v T2 HANDSET - EX SHFT CLOCK 1 PARALLEL SHIFT |
AF T EARPIECE - B ' #——1 REGISTERS |
SERALDAR ) - J See Sub Diagram [403 |-3

GND 2
1
MICROPHONE AF

MAIN DIAGRAM

EXCITER 993 4

5K 2

*‘fﬂ_’——_ﬁ'c ™ Yo s0
|

RF CHECK
SIGNAL 0 &vpp

ﬁ—ﬁ- 1iMuz 7 1.2 vpy

403|®




SK1-13

PLZ-19

SK1-1

SKt-4

PL2-6

L=}

21" 2V A“'a
— e — e — — — — e o e e — e
r
i zv *92V
| +5Y 12V
L. -
Amplifier e [
| L = :
R134 -
+12V +5Y {02712]v [MOD QFF)
| —{ oo }— {z03-8]
AF TO EARPIECE -h'”‘ R139
|
| M &la Compressor “,I I ok &
ol b —_—— L L
“Cvpp RI0O 2 -I‘l""I 1. Mixer Sidebgnd Amplifier
1/6_Th06 ? CWI _
g I 1o
1
| Q.1 0.33 19 av x T e 2 o 72V -L 00
joT o T-T i .
b g _s| 128
| z ro.s:l?p & |~{ciz0 12
o -
| Ve st s8l= sz = &f
Uz M x|= s « ch 9
| L] 15920
TWO TONES Y5v- bW wn all= I\L‘
{ DURING ALARM > ov- n A= 2l 2 g
=
T TEST/ SEND cos’ ] ri:m
f V53016 g (AL > - __t
¥y
l “somvep UK03 ¢ 1 1vop . E
o | MICROPHONE AF > o
oy 0.8vpp!
10n
| 3|= S
| 113 el -3 ol C‘lzT
I . )
| : 2.
+12v 10 -4
WANDSET oV
I (22 u
1496 iR
l csz U104
I 10n -l
| 095V
0 1.4MHE
3.
I g - =i Lot =0
b ~ +12V
’ :
1.4MHZz Level Stabilizer alF -
1 2 Detector , 25
| icvEeK 8) 25vop A ]é-,,, . . Jg.w
01748}V aKs 2[= ofx 5
| RIO%: Li} 2 edT ]S Zle o wE[
174 290 o = o
| U100 e
! cé
1
l V5 3046 g 9 VS 2048 1/5 3046
uws U105 0 05
! o R1TS {i.EMHz ON)
ALL COMPONENTS ON THIS PRINTED NN - <]
I CIRCUIT BOARD CARRY PREFIX 403 =vop o {02729}
+5V
l "Vpp MEASURED WIHLE ACTIVATING - - -
THE SELF CHECK FUNCTION. w 2zl = ] 100
I L = o« « -—
[ a 12
=)
l * |0.1u
el B _
- Y T Ts £l
HECK 9} ®° :
1:;'“ 5 IER2Z ¥ 1Y = hd
174, =t
¥ V508
VS 3046 HRIEL -
| Whee |}, uies P e
"wn 4 2 =
i C124
I 07vep
o o ~ 1LAMHE
ez = &
| 2le] Z8 bl |1
«
| a
a
L ~3

® Sub Diagram 1




(£2-R

PL2-23

PLZ-2
PL2-35

{\Va +5¥ AVA
[————————————————_. — e o e  —— . — e — — - — — — — —
I 2 Mixer
5
| +5Y 045
U204
| Sidebond  Level R 212 |
| Ragulator 19v 3 H
. 5 s
| o g 5
4 el (39/ 1BV
I 2 €202 Jzan = J' 1202
~ E 0.1y N
l a slhoa 2,8MHz Low Pass Filter
# s 0 <209 ’0
| sx 20 P L202 L4 L206
2 ® n v
“2vpp 4200 - I b .
19v F 8 Amplifier
1°
t 22v A 7 5v0
-3 —
o o
: sl [ SN 3 “| p
~ o~ L] pud
E « @« RZ -4
1600.0-45060 k Az
| A R223 | R224 l
| Carrier_Level Regulator IS o o) |
3 YT L L¥EE] 42MHz Low Pass Filter
208 C206 8 |
| L 203 L3205 L207
T 201 e
! [ 15920 } |
| Tvpp
I BC5LTE e = €213 |
@201 : o
bl A3L.Q0V,; 2.0 Vpp | i
| S AIM:LLV; L6 Vop A
43403V, 04 Wop B am oip VE |
I = S SRl 2|8
SRS R ST . |
2
I +5Y « |
1 Gate Circuit o (MAX OUT)
l a ——— > bl (0271450 v l
] ;}.‘A """A S
z = N v = - K
| ___ =+ g g s £[2 Check Signat Switch I
MO0 OFF}¢0.2712)V =~ £ Iz
’ ~< E E < =3 |
(R WUTENOI, 34V A s | Sl= +5Y
HIOZ—{' {14 MHZ ON}(D. 2,29} ¥ 1
SV +5v “
{CHECK 10){0844.7)V N a
a T 18 i 16426 VLT VaT2s a |
[KEYLINE) 3 - g S 64 b 202 v20z q1jluze2 =
L Ry ™) 5] /6 %8 14 426 ﬁ z = |
Uiet T F3 = i
| s |
8
I H 21 1 =] 5] 4 0 3L 12
> 1= o«
| !‘! JLSN :
16 U102 *®
ALL COMPONENTS ON THIS PRINTED
06
I g 1/8 40408 % CIRCUIT BOARD CARRY PREFIX 403
z
[-3
13 3 “vpp MEASURED WHILE ACTIVATING
| THE SELF CHECK FUNCTION.
16741500 WL TaLs28
l Tz Y L fal A
] 12 5
s —
t 4 . "
| 178 40498 1/6 %06 & 176 7606 6 L0LSB Q 1/E £0LIE
v 201 U101 A U101 U 201
| 3 3
kY
3 A 4
| - :a $ s -
o hued B
<1 - b |
| NN 3 3 2 3 i 3
9] 9| = 51 ; I = o M by
= = B 2 = Al = z &
[ izl [ 13 = ol g al g z 3
oF 2] |- > ] o o w g £4 g
T w a =| I -1 = a2 z nd o
| 2zl 14 2| Z St|2 T =
o3l § 3 | E E
R § -] <) el & l.‘.‘. E Q 2
—— —— D— —p— — | — —r—— | — — wr— —— Semm— S— —— — — — -——" —— s — — — ——— — — — — it — ——— — —— ——— —— — — — — e — r—w  ———— — — —— — — — — m—— — —— ot —
~
89 & & 3= § & : .
E I ; 403/® Sub Diagram 2
2% : o s % i 5 : U | gra

P




Reference Divider

+5V ESFLY
R 309
220
+12v
176 W48 AMIG =
U201 0300 o

Loop Filter

IMHE; 2V

5 6MHz:

v

3.0-5.9MHz VCO

1 W2 L5208  A.sy M2 L5208 Aesy -
TELT u 300 -|=
I I-_‘I 5 [FET TS ;
ki R34
3 ] toonz T 5[ Tweor n o TRARRMISON Jakinliy
I BIN 1y PHASE/FREQ @ 1 baE T {33k}
| — COUNTER 2 —II'I, COMPARATOR I_9,.."" “"‘L,ﬂ
Qo 01 G2 0y 9. GkcHe 27V
[ EEEE IEEE ER T PHase puises 3] 9] q
= i ——
[ +5V - ~la
T 304 =
I k] 3 I i
1/3 LUT3B 1/3 LOT3B
I uln:z [TEY ¥
| 100Hz
A 5V
I oV
l A LQ_QP ivider Fa LS 163A
DEC. DEC. LLS¥3A
| COUNTER COUNTER  ¢p {1 -
I Q3 Uz 01 Go Q302 01 Qg +(30000 -53000) 12 |13 :#
[3
14 7 LS 00
I 1/2 45188 140kHz 1/2 45188 TEIT) mrgw.
I U301 U a0 © | 7
g PE Pp P1 P2 Py
$5V L] &
| o
- 4 74 L5 00
| Buffer_amplifier 3 1.41&# L
™
pe . LR
| 10
I m.'.wl - -
| o 2 oy V6 lso0 YA TLS00
¢ x Asm A 40594 V U 308 U 309 *
| as L uaas
! L&{MHz WOn R3O0 BF2L0 2 14 13 11
PLT -1 - o LE Ko Kb Ke
' T¥pp -
I cm 10n 7l 1 (100 g 2 H 9
| TC PROG. DIVIDE BY N COUNTER CP TC  prog. Up/pown TP
€303 COUNTER 0298
8 Pys Py Pyz Pz PrPoPRy Pg PrPg PP, PaPy Py Py PE Py Pp PPy | U2
| = il 7
o
{Z8MHr BANDND.1/491V
Jjs03-) <}
I sy 131 1] s{sI:. 3 nfw] &l 4] 3 wov nlgdnfe] o 5| 4]
Q7 Qg Q5 Qg Q307 4 705 Q50; G303 ¢ Q9 |4 Oy Qg Q5 Q; Q3Q2Q4 00 |4
SERIAL TO PARALLEL SERIAL TO PARALLEL Dg SERIAL TO PARALLEL DgA[=
f n SHIFT REGISTER p 34dr ~ SHIFTREGISTER .| Idn  SHIFT REGISTER D 8
ACP ACP 9 ACP .
I [ 26.C 164 [] ThC 166 L] TLC6h
[ EX SHIFT CLOCK uiol ue u3n
PL2-% SH oc -
I SERL DATA
PL2- 14 omm. ] R —

I
I
|
I
(
|
|
|
I
I
|
|
I
I
I
|
I
I
|
I

ALL COMPONENTS ON THIS PRINTED
CIRCUIT BOARD CARRY PREFIX 403

hd
Detactor B
R3&& o
' —@ 174 2903
R4S T
Y {CHECK T}y
rarssovy T
|
I
|
L I
!;— tsvae AW |
|
!
I
I
I
I
|
I
i
I
I
|
{
I
I
|
i
I
I
i
|
______ |

©® Sub Diagram 3

PL2-12




L8-8

ALL COMPONENTS ON THIS PRINTED

CIRCUITS BOARD CARRY PREFIX 450

—

MICROPHONE AMPLIFIER 993 4

] ] | ] ] 1 1 ] ] 1
PL1 | SK1-406
4 ' +12V
>
JlOn 22p
B e - g‘ — ‘
e c3| s c6
d-"o.nu 5] MICROPHONE AF
1N C7 7w
c5 l|7 ' 22y
BC 547B c8 . 6ND
Eg ) Qi 1 bn
100 T}
( Pl iy 4-,
L ] ~F (] y
c2 n:|°°
S1
mnp D |- 2 < EARPIECE
Cé “b
&7n
— 0 oo
ol aden

450

®Da




68-8

T

M OUTPUT | N
WF AN 225 WPEP o 5 Ze=112,5 OHMs Lt '_'l_ TN ANTENNA |
| DETEC TN ' — Proeap i e e )——.
a1 LEVEL ?’ ! ]
1 ;. “ ¢ | I '
AF INPYT PROTECTION l ] H
—_—— ATTENUNTOR | Y Ly
WomW PEP (-8} d8 i i s g —F—{m2) (M1 T0 EARTH
] i I >0 > - f
. / . i i ' V # A =
Y oy |
e vl 2 , | |
SEMSQRS 4
{TEMP 1) r
-w'c | 4 .
25 SEC. . . . 1 SWR<2S | m:: AF-LAMP
{OVERLOAD) ° T':;i“ il Il vevecTor Lol o DETECTOR
e} PROTEC TION §? |
TUNE LAMP ATTENUATOR l
CONTROL
VOLTAGE | .
REGULATOR : '
Y , l .
. 4 nESET) | ]
{PA PWR CT e
. , | L--a-m—sy )
\ f u“E ‘“ ' L.- A 2 9 l
4 FIER MODULE L )
B - " " -  SEC. 5k SEQUENTIAL 1
<3 A L i e e e 4
e ' } J’
L L i
A A = AUTOMATIC ANTENNA COUPLER
Af A - - - - - - - -
[TEMP. 1) ~ LR
SPEAKER .
. (INBIT}
TX ON CTRL - —
{ra PwWR CTRL} | SERVICE
DELAY : I% TE A veo
. SWCH w-wu V
. > voutace > comverex BLOWER
2LV (+)WHEN KEYED KEYING - - recator |, | oiveR . ——— RELAY
= RELAY Rl
A4 J -
KEYUNE) < ﬁ
h MAIN RELAY ¢
rrow | 2l "/o-Dﬂ P B —— v
TRANSIENT > NOISE CONVERTER PROTECTION + +17V |vg)
parrery | 2V : - Fioex o] PROTECTION . FILTER DRIVER . i{ oy FECTFIER [—0>—1 . acunr —t— —>
} ' __lf . 5
1
—] OVERVOLTAGE OSCILLATOR P SEWID TH VOLTAGE proTECTION|  +9V *3V [va)
:%?ggml et B 2w MOOULATOR SENSIR 3 l RECTIFIER cmculy

[RX GN)

>
[TX ON)

L

993 426 21 A

BLOCK DIAGRAM . TRANSMITTER UNIT TU 6200




16-8

RF OUTPUT |, _ .
GAIN RF PEAK- LSOWPEP | cq s - I;mscnm Za=M2.5 OHMs ¢ _""-\ 1O ANTENNA
DETECTOR . H— it )
ADJUST j — COUPLER
PA1 LEVEL ]
|
' )3 7 A 0y
A |
RF INPUT PROTECTION INPUT oUTPUT '
J ATTENGATOR f——fie—e] POWER POWER e 2] = w
WOmW PEP a8} 48 SPLITTER COMBINER | g § z 4 10 EARTH
1 E I = > e
' Z . | Y T -[ 17
Tewe ) | peupe- |(TEMED RF PEAK- |
28 | arore BB S GAIN PA.2 ~{ceTecTOR | I
SENSORS ADJUST RA.2 LEVEL ¢
Intw g 45 Y
-w [od »
z WR <25 ——L—‘—‘ Hi—  PHASE ANTENNA RF-LAMP
T?SMSERC o Jrs ’;ETECTZOR COMPARATOR CURRENT '-:
{OVERLOAD) ! 'Foi ' - P DETECTOR
—_ PROTECTION Q v |
TUNE LAMP ATTENUATOR I
CONTROL
YOLTAGE von.uos | )
[ recuiaron GULAT BLo . | g PHASE
amfipo COMPARATOR
v it PROTECTION i)
A A RESET } l
! " L
(P P¥R crag < [ g e
— ! A
k POWER AMPLI .! i ; [e
4 FIER MODULE \
- - i 25 HE
20 SEC. SEQUENTIAL
- > cLock  —pn—d
<} A TIMER GENERATOR NE TWORK
— ]
{TUNE ) g 4 j’
1 —
A A —> AUTOMATIC ANTENNA COUPLER
AF — - - - - -
{TEMP 1) ~ ‘,.:_(wm
SPEAKER
T o LINHIBNT}
TX ON CTRL S =
{PA PWR CTRL) SERVICE
DELAY glg}‘F / veo
SWITCH 40-6DHz v
* ]
X > VOLTAGE [l=>=) CONVERTER BLOWER
ILVie) WHEN KEYED KEYING RECULATR | o L B e — —— RELAY -
— ] < —
RELAY nd
) :
{KEYLINE) A __4 <3 -3
-~
MAIN RELAY {
2uv(sY ! —~ —
FROM > /ﬁ—D—- =1 tRANSIENT > NOISE  p={>=q CONVERTER o RECTIFIER PROTECTH +17V . 17V (vp}
BATTERY | Z6¥8) | R L FiLTER PROTECTION ~ FILTER DRIVER . L R IFie i CIRCVIT = 1>
- | —{— — e |
! 4 4
Y v ¢ Y
wITCH
H 5 A
1
hemwe OVERVOLT AGE O0SCILLATDR PULSEWIDTH YOLTAGE PROTECTION +8Y e _!.____"’v Iva)
VERSE I ~ o~ - e i RECTIFIER it £ >
mp% e I$§s bt bl 20 kH2 MODUL ATOR SENSOR CIRCUIT '
PROTECTI ON
(Rx N}
Lo
v
PLI POWER SUPPLY MODULE

993 426 N

BLOCK DIAGRAM , TRANSMITTER UNIT TU 6400




£6-8

15 200
uwn'. .'f Lo Lo
AN AL OO = S _ _ - -
NPT — -
e Hv(-) Tz
PL -‘-135?3
- €235K3 PL — ] - 1516 _ +17¥
2en-1] nv(s) & +vsups o 58 o | NOISE L [CONVERTER| o | 1 RECTIFER £ L
; = ™ FILTER DRIVER !
FOR Pat FOR PANS | ~ o |- w it |m | |
i Be 2 [2E = 5 B2 i ‘ |
e~ w La ] 3 [ 1 E3 w . +9Yy |
T PITIRT I g iy i I o o L CURRENT 2 (red} |
- am e had [ =M a (Fl= FASY ] RECTIFIER <H censor I
FOR Pa 7 for Paz{| [} 2 z illi $1 - sLow I & I
All = = < MIE: 151 = | 17V =
2 w - z o - i {yeliow}
L - | PULSE A :
—~} - OSCILLATOR
. - sxz01 ;tl 4 (,R X ON CONTROY. 1t ., | > WDTH p RECTIFER 912 |9V
[ L_ |_ | 20 kHz MODULATOR . =
DUMMY LOAD " = 7 S I : |
24¥ [+ WHEN ON 3 =t
@LE| [ - 281 Y |
0w
2w (- s -pLe Dy -Criage I OYER—
00 ko 6 RFoutrur UY_ F7J  RFoUTPUT I ’ FEED BACK ERROR - REF. c::::oN; VOLIAGE
;; B FROM PA. MODU TO AAC = had VOLTAGE
2avin L 450W PEP/SC 1 AMP DETECTOR
WHEN KEYED 3 1
"0 ; D& i
Pl D3 :
r\amron cu \
| V-
1% ON) comt ! |
f ERROR
2evi-1) e il > <3
N X b 4
[ URXON) 2v1-) i L4 = Y <3 |
; Va +V SMPS i [
-7 1 i
| vg w—<} +ay i . i
{ KEVLINE ) {_PA PWR CTRL } ov’,%‘_)”‘m Switched Mode
{(DUMMY LOAD } Power Supply I
F _— - - — — - pa— —
rrow!  RF LAM 41TV -
ey ITUNE) 2 DV+GND l -
‘ HVEo) F] 1X ON CTRL - V
. el ®
[1FPR ) — (KEYLINE) ~ T
| T 2 {TEMP 1 } ——
i GND = 26¥(+ WHEN KEYED
SPEAKER( GNO}
l SPEAKER 119 B'Liwin : <3
I onp 4ZD 1‘>2§5¢—¢> | TLNE ) - -
COMI ﬂ s!wER 14
g INHiBIT = . MtEOh:IERLOAD ) -+
1u 25 -
ERLOAD] BLOWER 2 <3 T
5K [TPR }
SPEAKER _[ Jr—eat— [ 1X_ON) 1 £
-, J [ PROTECT RESE? ) <3
)4_“(: I -
RF INFUT } i {IRHIBIT ) 2 2 z| le
FROM CU £
7 Vi {RX_OM) © £ = z z|, z
- PL3, A= = 35, {SWR TUNER) z 8 3 o =l L] S
RF #EUT10 PA 4= Tip MAIN RELAY > ZE @ L z | x 3 3 R
RE GND E E > - XA 7 A
3 AIN RELAY 3 e 2 2 =1 1 - —
w (PAPWRCTRL) n A¥,BLOWER c235Ks LI~ X @ I=s 14 n N )
3 | _IOVERLOAD) 4= IRNON) . 3 ) b
@ |[ISWR TUNER) ‘ v
b3 5 1
< fIXON CTRL) 7 } oveR FL1 L235K4 o
{PROTEC T RESET # — AND KEYING . 24VH) WHEN KEY
2 a (TuRE) 1, .26 SERVICE RELAY wit
i « SWATLH POLARITY DRIVER L] SWITCH LD SWITCH HE RELAY o7
1 i
BLOWERﬂE i PROTECT |
| BLOWER 14 A 1 v i l
1
CoN 2 Y, i Pe ? V re 2 ‘keven' ! |
i v - ol
o TE"""N” " Y {OVERLOAD) | . -z |"ON | ? “1igreen ) |
avie) oD —¥(; -——0 TP — |
ommeN, 143 (TPR: e o o TP |
e owER 28 TECT RESET) I, 32 v |
BLOWE'H; . [PROTECT RE ;,( <=0 TPS L _L)
PROTECT RESEY YOLTAGE veo BLOWER DELAY S pa Pwr cTRL
] 13840 M
+v BLOWER L “1
pouNMY w:m 7 s > recuaror Y T <060 nz RELAY cRCLIT I
AZ]SKJ Rr A { INHIBT ) fl: 33 < OP7 i
txon e ¢ co : (SWRTONER k|35 _— ) '
To | GND Tow S i
AAC X e " | 2l | BLOWER 2
{ INHBIT] B : P10 CONVERTER >
Bl TP = B
. " ower
| TWRTTRER M~ I g j DRIVER 71 lowt Converter [i22 I
er) @2 2V, y onverte 25| | sLower 1
‘e . 1 - 27 | COMMEN. BLOWER 1+2
PL1 Ly
[ TONE ) ; e I23 _ — — - —
8
24Vl +)AAC “F;.; —1.c* { jl
LaAAREY, erewy I“"‘
Sy Interconnection Board

993 425 62

WIRING DIAGRAM,POWER SUPPLY MODULE




¢6-8

TP
P-4
PL1 Noise Filter Converter  Driver Transformer 1
BYw 72
13,14 2544 1A T ==z
. ¥ v, 1 D§ 25 yH 34
(V23 Jcont-s67p mp—i LYY C |2 A
5 16 L2 | 2 [ ")
*Y ::;‘u:rsﬂ ! AlLD | 22000 1
T | N
i ¢ Overcurrent Sensor's . ol
i I 3 g
~ p
-IL"‘ < B |} raKaig 4 LW 2902
L ]
b ol L1 ™~ - _l:son 4
c2 rl=——F cs '] e’} : ° ‘gzgm, R 38 RS bl €T
samHial | ca6 X ] -
| | 1 —J Do 21220 c2e
| { c23 Ri2 RED
lzon - | s 22000 eg 5578 Softstart 68n 1 ';" ) AL "JL 2aBZYT8 | 5y G)
1
—— - | | - = LI 2 A i 5 Bavy
(] CST | e 1 c15.1 I g - - on
-
l | IN£148 | "' i ¢ =] = 1P-5
| vy Toy I « b o - -
[ 4 L 4
| [pembesa] | 1 -t
| Jhp orn forw - : 2 25uH 34 56
-
= bod ) I IS 1 3
4 cio s s
1H4148
D2
, - 15920
17,19,13 20 WpH 3 A D5
(423 Jcont-1234 T-D
24V (-) L3 l
| & TP-6
TPo2 -
P -3 20 kHz Pulse Width Modulator 00 =
9 Oscilator o « Output
8 cwI > = Voltage
R1_ R2
[23]cont 1t emim—t (T} w10} 9 voltage Reference = Yorage
T n - A & Error Amplifier
(RX ON CTRL} o5 2 = Gl r -
07 = 24vi+))v i = 1z
27
555 7555 v 123
- 2 » U
& ll " Ve 5
v NI
RESET Vee AfRESET vee REF. - 7S]
E—‘u-vy ISCHARGE |  ——JOUT. TRESH. VOLTAGE ROSE
e o TIMER Lprscnance u REGULATOR ¢t
- @ our TRIGGER JINY. o B
c2 T TRESHOLD TIMER oD Vee i
YRIGGER vz
GND CONT. GND CONT iz ?
T & BB 2 LM 2903 -
10n 100 ¢4y . c 2 U E Switch -
- E!TII.HEI' urrent rror Swite o8 ALL COMPONENTS ON THIS PRINTED
! 6 €7 cn Limiter CIRCUIT BOARD CARRY PREFIX 221
1234
(i Jeonrrmn
GND + DV
—o—ie Top View
_2‘ 13
2] 12
A (1 ot LN s K oL
3 w2 7 2 7
- S — SN o [+ 1 5 — —
[ 9 3 6 e— . 3 '3
8 el LN il 1
7 5 4 5 3 L4 s
— et e — — o
- BLE ECB
723 7555 D&sE3 80135 CHY 17 LM 2303

Switched Mode Power Supply

993 4

421

[<23 Joomr-15.18

+ 17V

CDN 9.10,11.12.

+9y




MAIN RELAY

MAIN RELAY

LE=Q

24¢(3] @ @mm-s.a
v,
[e23]cont-n
RX ON CTRL
(TXBN)

SMPS
CON1-3

X ON CTRL

@comns.m

+17v

o \
s
ICON1-22
et 23]
(KEYLINE)
v}
y
"
S
=

GND+O ¥

@com -24

24v WHEN KEYED

—]|- “mm.w-m

PL1 - PL1 M; 37! [} . nl n¥uxs N
% 0o 02 3 -] =z £
CON®-26 " TP-9 0% oo § o P S 3
— (0160w 5] = o
Tume ) | @_ @9 oTP6 o JEIE E-E T/R_Enable Circuit
] TUNE —~I 51 = 3 §
= g
j :
Yy
! o _ ant rol | Voltage '
| 3 Overvoliage Protection Switches 902 PL
2witches ' Ry Re7 :>-‘l con
I 1 1-13
! B0 158 @‘ 1330}
a3 (PA PWR CTRL)
: m_ugc 0/ 2Vie)) v
D22 @ = E
» -
@wm-zs +< - QT8 |BC = l
€05 /1Y BC 327
(SWR TONER) | L
w c:u 13 . Delay Circuit (M) an
| :: | Nt-3 +q> -0 TP-1 _—_
{INHIBIT] (57321 Ri2 N
R30 ’
CON1-32 TR-5
(PROTECT RESET) (05 /MJV £ . .| 558 JUMPER
s N& et u3 (REMOVE LF DELAY OF
@com—zo OTP-4 6.8-75V o 722 L) Yeo 15 PA PWR CTRL IS
fas >~ v 1 ) :'; ouT ) UMACCEP TABLE ) |
[TPR) o . |
8 o\ TIMER i
[ Joon'-a0 wa |
D5/ > 10V [ 3 BZx 7%
(OVERLOAD) D o ‘ & rresHoLn
| o8 fAn\zE MM 15CT ; 2] RIGGER
RE 2 = %L&l u2 ’
—
1 ke Il - B33F vourase |o,r TROL GNT
- : ] 1
L - & Relay Driver UI REGULATOR
ONIRED} GND
e 07 ~ 1w on
1 L <
i CT c1e |
nl.
i CON*-29
i 42- B2Vpp k0 -6 OHz _D* 2]
t |  BLOWER 2
Blower Converter
;n_w 1W00uH 3A 151-‘-1 25 mN‘_ -
[Ecomas-w-’-pz‘ e ’YEM I 42—62 Vpp /40 - BOHz
+¥ , BLOWER BLOWER 1
15
L{b— 8D 545 ~| BO 646 BD 66 To View
‘ o7 ZEj O] wl® “ ] i P
i R16 [ ™
1
I 470u 470 04Ty
| CI c:I ct T
2 13
R1Z 4 13
470 yYCO s 1z
BD 20¢ = N
88 ™ BZX T9c22 i 1 8 Ll AN
Qﬂ 023 3 2 u _5] e
R1L 3 [ 3 5
BZx7s P’ 5 7 s
R13 = wifa ol - wlax — -1 -
{15} ‘ on 3 = &|9s 1 .
@) " “T = - =7 555 723
0220 0.2
NLILE c? c9 ac 137
€ 1] IN 4148 BZX19 ‘ a5 lﬂ-ﬂﬁiw lﬂ-ilic!m Q16 PL2Z
o 12 BC 5478 BLC5:7B
a 3 Voliq .e k] G a7 1| o
Stabiliser °
1P — INLLLS IN&14E an
o7 [+¥11] [+ ] o »
= .
] Q3 o
73
o
423 7JcoN 1- 23 we{m o o
—_— D5 13)V BIX 1y o
(TEMP 1) ' L2
= 5 b1e - @
- 2 : ° H
o ECE BCE
1{ O
s 100pH 34 ALL COMPONENTS ON THIS PRINTED :g ;:' :g :2; N
@omq_‘ haavi-} ] CIRCUT BOARD CARRY PREFIX 422 TEST ‘ B0 tis
L2 s POINTS
20¥(-) 27

Blower

Converter

[ Joon

COMMEN,
BLOWER 1+ 2

993 4422

O




66-8

-t
—
—
'
—
st

vt
)
P
—
—
—at
et
—
o
P
et
'

LOW PASS
FILTER[IY
Va
555 MHY q
H l . €300 " ’ METER CIRCUIT[
NPUT 3 | I 300p !
Zg500mM DIRECTIONAL I 2,250 GHM 1 ! 2y =712,5 0 Laot ‘
—e—.—tu;—.— SWITCH ﬁ ——g switch [ éoUPlER 1 j__l._Q-/ oy —-:'c LIPS P 2l - -—") {
.05_1 5,55 MHz Io_ ﬂ ro-i}’ i"-\\\ TS I
12 ‘ g . I .
" : 2 —T _1‘\\ i
lo— - ! ~ t ENDSTOP 1
M ENDSTOP2 1 ANTENNA
M i MOTOR DRIVERSO<H ¢y 1cu 6300 CELT ] S~ i | current
a A F ® ! il A Mz M 307 DETECTOR
: —>— o~ o [AUTOMATIC/MANY
o
o ) o O\ 5100 i} V l— 1
3
< o : ]_ - - B
—} o " 12 r? ] 18] 1 niw] s {
3, Qi s ol e v de
2y d
—{> ol > s
<k o' — -
o’
e

all

10 :
pe N /\
o} O- uo-\ v
TOR 2 TOR1
ORIVER DRIVER
* i SWITCH .

Y A 8 %

ol 0y
]

.

H

" 0 &i . 12913 15y 5¢ oY et u? st w? xnt
s B A N
2 & F ‘ 5 o A
xl o| o a a 2 o =1 > > > >
- = w al w & w r - o > > . - = =
o] of & w &S w wi = ol W = = Wi w el &
=zl = 3 2 3 1 4 % v E{ = « : 0 By =1 2 n et E E E
o]l o | ~ o . > -1 Il > > v - w «
- > > o = = = ~ w 3 = «
HEEE g‘;’L:: dj\g; o q= 3 ¢ HE B Y L
ssk2 LYY A -N-X (3s5K1 M\ ) [ N 435 5K2 ) __ ssskalp gy o = ) [ e ) )
PL 2 2 pr1 % 28 o N sY s 3 PL2 17 wi ssl 1” wf s% ¥ 20
PLZ
FROM r‘_ 3N 1
: RELAY
PO\::RS“S:PPLY 2 vV i = RELAYS
&
PL3 MOTOR 2 MOTOR SWR>25
. | sTOF STOP vV
(TEMPY DETECTOR pETECTOR} ] DETECTOR :
2IWHENKEYED, | 2 —> ‘
BLOWER 1o 3 Y ‘l, {7
—‘—{ VA v i) PHASE ~ 24ve =
oW Cut - aAd COMPARA |Eom—y—{= A a
- ]

[PROTECY RESET] 5 - ﬁk []S { / T0R 2 - ':‘,
___“""‘d—( —l 3
{DUMMY LQAD} 6 1 GND .

—-?>—Cd-—-l:‘= A E— 2
RF LAMP 7 -«
—Q—cd F 9
onerey oL é s | §(DUNMY LOADI
N o
GNO 9 g PHASE o -
C f T MPAR ~ PRE- > v vi 7 | ¥ oummy LOAD
WOT USED 19 - AD - COMPARA | > DRIVERS
= ToR1 —} s | B TUNE FiLTER
{{HHIBIT) 11 <7} WAL ot } ‘,:'
~LwuUe
Svaeis ; . g (TEWPN)
W (o ~} NETWORK v v A A s 21
ITPR) 13 o p—{
<} X 2t-/WHEN KEYED
! RE-L AMP
{STOP 1 TESTI e o~ ENDSTOP 2 MASTE vy
i <} K_D_ - L ———iC L AMP POSITIO ' DRIVER or 24Vi-}
(TUNE} 15 ‘ ;
t DETECTOR "BLOWER 2
(STGP T TEST) 16 | I BLOWER 142
—_— 2.5 Mz o
10 SEC .
2EVla) AAL 17 TIMER L cLock — & | bn BLOWER 2 (
zevis AA T GENERAT - Ly B
bl *—D F 300
28V} L) . ? (TU 6400 ONLY)
- ENDSTOPY . cLawpy W {
S wtua?® = DETECTOR bl
NOT USED :.-21
NOT USED : 22 4ﬁ
MO uSED . 23 3
™
NOT USED 24 ol
—~
>

WLUED ¢

wot USED Cij: "\ N\ . L1/

NOT USED TUNE CONTROL BOARD

93 425 21 A WIRING DIAGRAM, AUTOMATIC ANTENNA COUPLER




101-8

| (017 24V0e Y

RF-Lamp Driver

&LMMC

groucml.

— |
< |
GND IIL— 'u‘lluhl BC 547 v +24v
ANT CURRENT 2 m;"-"{S—J TX ON CTRL ’
(UMY LOAD) mym-2 |
DUMMY LOAD :1 _— —— A
(TUNE FILTER) mpmd I
[TENPHE L
24 ¥ (4] WHEN KEYD pget L
vi-) Iq ¥ — REFL_,
BLOWERN? 2ivier AAC TXON CTRL V- LINE - t
BLOWER 2 ! V —FORWARD :-' 3|
|PL4 R l I B e e T .L_t
] | h
_ 1433 - & PLY
| @ AV _A = :
e | o SwR>25
! @ | | R DETECTOR
| V(e AAC I - u_@_ { | 45 I
! 1 | x &|MOTOR 2 OM) 3-8 ]
' I
[ | | SWR TRBIT $33-¢ l Fo S LEE Ll N moToR: |
l | (S0P 1) 3:0 | -] 833-0 sToP < l
[ seauen TiaL | [STOP 1) | DETECTOR
I | HETWORK  [TUNE FILTER] - I ] MOTOR 2 [=O—" [
(L2 0FF) - . 433- € STOP
| - e — l ] Ioerccroa ] S = 205y
t 19
<3 - L & w2 "
| l RELAY | A i < | 1
26 DRIVE >
! * '
::' . : | l +Qv |'*_‘ \ | Q1815
el VY S R N 1 | T
o
Ii | 20 SEC. DRIVER I ! PHASE E
> 1> TIMER / _t-.— A¢ COMPARATOR I t t V A ZP Ll
26¥1(-) | 1 v 10
HY () et % I J ] ’ | "
18 |
V(4 BAC <3 I
V)AAC wpm N ! A | VY v l A v o 2iee v:
TP ™ (05 / 1) o A | 3‘ ’ + PRE - A -
{ | TONE 1 15 I Nariis —_ \ i| DRIvE P 24V
(STEFITERT) gt fos/ Y < A | n £ lz/‘ S2us
PR ) Iﬂ (0.§/>120¥ il | 25 I | 90 / PHASE | :‘:
—<} ;
(EWRYZS) mpmld (057 13y —_— - cLocx ) — Aq) W=—commraTon ) | N .
1 ko5 212w o | GENERATOR 453 -F | [ | 2
[INMIBIT ) " <7} | iy ¥ o | | \-?I
M (]
GND 3 | vﬂz[ I ’ ~ I cngLﬂ
(TX ON CTRL) *' ~ | l | |
RF LANP : —3 | | |
(DMMY r_cmcans (05 /143¥ . | ‘ |
[Pno;tg;:sez+‘ A ! ENDSTOP | o) (CLAMP 1) 4336 | In:-ﬁ cLanp | |
sLowmmI’—_// ! 1 ] ‘ ]u/ | !
Zu{+) WHEN KEYED : I | [ | |$
(TEMP 1) +——/ i [432 -8
|PL 3 {0/ 240 3¥ ] I - i | |
! | 4 4? z}
I ] Enosn}p {CLaMP 2] £33-H | e l&!i—H CLAMP 2 | |
| ! i m— | ! | |
| | | | |
| ! See Sub-Diagram 433-1 | | See Sub-Diagram 433-2 l
L ] - - . _ |
| L 1l
| o |
L
| >

& 22 -E-80

PRE - DRIVE 1
PRE - DRIVE
PRE - DR\VE 2
PRE - DRIVE 2

(LI-0OFF)
+DRIVE 2
uvL-)

WV -)

(END STOP 2}
[END STOP 1)
+ DRIVE 1

24V(+) AAC
V[ +} AAC
TX ONCTRL
TX ONCTRL




¢01-8

24V (+) AAC TXONCIRL
> -
r—" = _ .
| ! .
¥
| +I1LY +24iv oo
! (0.5/04)¥ ~2,5Hz CLOCK GENERATOR
i 13 R151 P
TX ON CTRL el [T 144 40018 144 4001 8 1440018
| 220 Lk u0e v108 u10e
| POWER SUPPLY
I 3 FaL5 RS 2
= oz (27 ] H
| outPut 144 40018
U108 cng
| (L) c103£ cu‘u_L
| Io,up Izzu Io.uu
cwy
1 [ RIT] -~
i T R} 1t s £0.5/14)¥ e . PWR ON
PLI-15 -—r-1>—lUNE' -1k | CHo8] p.22 -
1 ic R
cros] 220 100 ST 100 <}
| po T
| 10 &
l CcP
[PROTECT RESET) cP
PLI-5 D A DELAY I
PLZ2-14
| v 40178 14 DELAY 1 5
! [ T éfp..,.3
0._2 ) “1TE th AVDD
! e TP ) PWR ON PWRON CALLER DN Mk 6DOVB
" wild 'y i o~ cp CP'y 109
! ESz | AP |zsnzre f V2 40278 sl 9
ga U106 . U108 T O I 1444001 8
| o7 SfiTr apd IR aps E<Z | 199
ad 1! w2
| g Liper |, %)cr’ u La o[ PLI-TY
35 5 ab+ ped i 0 = au =1 £
| —K_5 s wdn b 1Y
1/ 4001 B \ = 3 L cp 113 1975 8 INGILE
| - 105 4 _L J_ 15 ﬁoz; o
= 15920 PWR ON )
| x| T 1/4 60018 T cP == — Ri1Z5 "
U105 ‘ 11240278 o 33k
t 0103 4 Ung PL
I SR ab— IN&1EE
———— D08
| ?"“’" on L’-}C" . 1/2 40278
— k1% ap=~ ue
|'“’2 40278 4\ - s., — 1/3 4075 B
Yico 240278 A g <3 l > Uz
| uto0 1
] CF cP 2 5 R12§ . 15
i 4 12
| s apl b ur s =
Bcr Bhee —=
| sl R opt Ak 5 ot -
| % - F) - PLY-1]
o $x6/8 ULN 2803
| J v BC327. i
| A Q105 (ruNE FILTER) |
e ] PLi-§
[ SOCIEO N
| ICLAMP 1) 8 _ENDSTOP 2 ”TJ 1‘102753
—
laeh= ¢ ENDSTOP 1 v
VoD — s Voo cP
|
PR Ol 1 17245208
4 o 106 _BC 327 (L2-0QFF)
| wsgpre i cr Y Jiapg1B A CF L 45208 I} 3106
| v s 4 ala U103 V18
wl 6" R g P | e A 5
| 2 2hcr 2fsSale ¢ Yo
= 5 40018
2 Qs 1 V/4 40018 Ik R142
she « ap 5 14440018
| T g2 % 0105 1 U103 U103 oo
[ 1240278 Qo glé 2 | R1d |
U104 27k
| /240278 |
I [TR{:13 |
RIOS
PLZ- 6 -—j—i}_ — ‘&,—' ThVie)aAC |
17 (enp|sTOP 1) E
MP 2 ]
| I
| ALL COMPOMENTS ON THIS PRINTED l
= R152 R1S1 CIRCUIT BOARD CARRY PREFIX 433 |
PLZ -7
i

433] ® Sub Diagram 1




GOTI-8

PL1-4

PL1-%

PL1-1

TX ON CTRL

PHASE
COMPARATOR1

+y

2N5485
Q200

L2g!

TX ON CTRL
{2avisl}

2
0202

C

iy
N
zu-sr

R2n

g

V-REFL

240

¥

LN
l o l
10n 10n
can ch

0.1p

R22
1 &

czT
SWR>25
DETECTOR.

PHASE
COMPARATOR 2

+¥.2 REF

SLamp:

R 235

8Cs547

R 224
10 k
R125

Q205

27k
34

2x79C gv?

D202 om

R 244

 RLILY o
10n

4

c 214
WVilLM3sd
uzo02

TX ON CTRL

1/ 2901
uz00
14

R221

PRE DRIVE 1

L203
Y Y. o

PRE-DRIVE 1

i,

IxT19C 8V2
[+ F4t

Wn

€218
1k LM 348
1 U202

14 o

MOTOR1 STOP

- FLZ-19

1q0p
0_1'. f‘: 1z0

15920
oS

79 BSVE
>N

15920 ¢
D246

L 204

1

10

DETECTOR
]

Ry

16 2901

uz00

(5TOF I TEST) |
S5/T4)Y
{05714

13

PL3-12

FPRE-DRIVE 1

-L{";

01 ICIZ‘I

100

(0.5/11¥

|CLAMP 1)

PL2-20

(03,5/12)V

(EWH32.5)

433-

1
I
|
I
|
T
I
I
I
I
|

10.5/335)v

INHIBIT)

SWR

- PL3-12

(0.5/24¥(e}) ¥V

(MOTOR 2 OM}

{in] |

MASTER
POSITION

s 2901
y200

ALL DC VOLTAGES

ME ASURED RELATIVE
TO 24(-).

%

RE DRIVE 2

0.5/13)v

[CLAMP 2}

I
iLJB-B |

4

R 24D

R2&1
1k

<7}

116 LM 348

U202
\
T

L20S

o

JI GJ!—HI

DETECTOR

PRE-ORIVE 2

b2y

-
Ix'N&iid

10,5/ 12V
33-F Y B,

RL 200

TZ01

!
|
I
|
f

V-FORWARD

-_I—_

2
R213

c206

1w

+W21 REF

R4

R 243

2x79C 8v2

3 1/6iM3ig
...| : }_Noz
1

L

e 2901

I
I
|
|
|
|
_MOTOR 2 STOP i
f
|
{
i
|

U290

4l PL2-18

m'S/"M PL1-16

(STOP I TEST)

b ——— — — —

PRE-CRIVE 2

1k

AlLL COMPONENTS ON THIS PRINTED
CIRCUIT BCARD CARRY PREFIX 433

ton

—rr b

R24T

DGO

Tx79C 8VZ

v

-l PLZ-17

@ Sub Diagram 2




(OT~8

TUNE FILTER cmmee>—eeO—

(TO 433PL4-6 )

(TO433 PL4- 3)

RF INPUT
(TO 442)

(450W-PEF/ 50q)

70

LE
IT

=
cn | Ci3|

L2
390p
c? l'_so

5 MHz .
4.22MHz Lowpass Filter
( Tune Filter )

] || ] ] ] } ) ] } ) ) | ) )|
bls .
l "4 L
|‘ b |BLUE
be|BEIGE
| bk | BLACK
3 ba | BROWN
|°‘_"' 9 |GREEN
or | ORANGE
';L P | PINK
| r | RED
) s | SLATE | GREY) ]
5.55MHz Diplex tt |TRANSPARENT
200p 200p v | VIOLET
c?lr cuﬂk w | WHITE
y | YELLOW
o
180p | 180p |
S Cll' > ~ CE'* olC» el o o wlO
RLI |* °© ' 1 x|?] ] 2] RL2 {©
d \ d 30¢B-Directional —©
Coupler
2 1¥H 22 uH I—D —— O
VA
I e T o O T 2
4
oS i o i o U $ L~ -
|13 +u
1.3 ¥ 16 ¥8H <4 47:\_; _ﬁn ”.".b 7
- s
L6 ® 2 C22
! 110p

RFOUTPUT
(TO 435 SK 1)

ca3 V-REFLECTE
[T0433PL1-5,
1
22p

ALL COMPONENTS ON THIS PRINTED
CIRCU!T BOARD CARRY PREFIX 434,

0.22p

czsI

LP-FILTER 933 4

434

®

vV~ FORWARD

( TO433PLIM,PL




Tum,
-
\\ rime DRIVER 1 o
200 CE 24V(s) AAC e {+DRIVE 1) e _
( sk 2-5
- ¢ & 6 o0ty ¥
" c”7
L 2 Zhvi-)
T M
. PRE-DRIVE 1 C sk 2-20
L2 RF INPUT
PRE-DRIVE 1 .,
—} — sk 2-19
FROM 434-11
10 433 PLY &
v LINE t
24Y 4 AAC ONLY WHEN
THE MOTER t N.
24v(-) 24V} s 0
< -1
WHEN _TUNED s
/— R4 &3
\ 100 10 _Lw 100
| LA n ]
15V '\
H2VI+ \’ vy o
s c? cn
01y mle e 0,11
I ____ == B0 646 ¢
a:z2
MOTOR1
r 13 £\ — 6
b 1% 3 - 24V}
{0/18Y) J— {L2 — OFI C sk 2-15
< _
] . (0724 (e )V — {END STOP 1) < sk2- &
e T
o J RLY
1 . \\ nlmggn DRIVER 2 Lz
g 33 5] v < {+ DRIVE 7) PP
< | oty
O “ 4 153320 v cw
Ed
1 o1 24¥i-) 24V
b bloe - PRE-DRIVE 2 C sk 219
be beige
bk ] block i f 35:"5
bn| brown {00 } ) PRE_DRIVE 2 € sk 2-17
g green Qg C
or orange bn 5 .
p | pink . e [ C 0. " LA Di:TP
ENDSTOP 1 - 10 L]
r red A e 3 cé co
LS
5 slaote ,_L”-"u é ALL DC VOLOTAGES ARE
t transparent “I 20vios MEASURED RELATIVE TO 24V (-],
v wol‘e{ 1avid E
w white =
y yellow WHEN TUNED PLE Eiy
.1 Loy N e 101 Onggl
15¥ cn cn
1H2v (+)
2.1 BD 646
J cs Q4 ALL CCMPOMENTS ON THIS PRINTED
—————— CIRCWIT BOARD CARRY PREFIX (3§,
MOTOR 2 L
BD 646 ribke |18 P\ <
BD 645 o 26 y -
7
24v1-)
i * -—-( sk 2 -12
o ENDSTOP 2 \II 2y B—QE:_( k213
_— sk 2-
8 st 24111V ND G10P 2
AUTOMATIC/MANUEL I e (0724120 {END 5TOF 2! e ——C sk2-7
or 9 . 2L VIAAC
! ° o <J—o—— sk2-4
~C ¥ 10 — (Or24i )}V LV AAC #
o T > sk2-— 3
o! gl ot <> 2EV1e) 1XON CIRL —)— C sk2-2
26fe))¥ .
BCE b 12 o [0/ 24 (+)) {TX ON CTRL} C :sk2—1

MOTOR DRIVERS 993 4435




T11-8

TO THE ANT.

3.3M

BLUE

BEIGE

L3
[ ]

BLACK

o
x

BROWN

GREEN

o
-

ORANGE

PINK

RED

SLATE (GREY)

TRANSPARANT

VIOLET

WHITE

w|g|<|=]|w|~]|D

YELLOW

ALL COMPONENTS ON THIS PRINTED
CIRCUIT BOARD CARRY PREFIX 436.

) 1 ] 1 ] 1 | ] 1 | ) ]
l
5 ANT. CURRENT
( TO 433:PL4-9, PL4-10)
I
| 6
Antenna
1 Current -L |
_ AA 143
o [ Tran sformer 51
4;3\ R 6 RS 3 |
8.2k 820 -0 O .
> ? \\/I I .ky”
> :;Ei -IT /)' 1 mA
- :*: | 4 | bk B
) | 1 L i
% =
e 10n 15820 |
. D2
| ST @ 2 :

METER CIRCUIT 93 4}436|©®




t11-8

< ) 1
»
1
TEMP.1 [»80°C ) / l\_._ PEAK
TEME 2 (= 32°C)
3 > BA. — -
TEWe 3 (> 99°C ) SENSOR ADJUST ORIVER 3> . l( DETECTOR
2%vi-) CRIVER 2 PaA
[F4v(-) :: L2 )y v a TR p——id ToRpi>—]  %4° '
i ! : STABLIZER STABILZER
nvi ’a-(q-c: SENSOR SENSOR :
Y-}
SK 400 ) "
KR Power Amplifier
AR No .1
. o
'v‘- ‘}" bl i (
2 [ _ _ L _ PLI _ 1 B }
SUPPLY - > o x ¥, 5Ku02 é «
FOR PA. _ : a : : > ‘.S
FROM POWER - g . ta . § . £*
SUPPLY $K1 2 _ “ 2 eg . 3 aA3 Sﬁ
_ = =12 53 - wie =1
- 3 | & $so 2 | FE
s v = w= SK 401 % L sxuos = 1% skuo S f—, 0 SK11
_______ L A =" ] N ) Lo )
. S1AB GND  ? 10 P5 % 1 8K
24¥(4 ) ——] ° AV(-) PA. q
2AV{ 4 } ] 9 : k
[ 20V (4] —te { il
_ x40 |
RF {NPUT FROM EXCITER -i—-.:
6.3vpp / 508 ! 25.4Y (33 S5y
] & suator| > ~necuLator UMITER
(PA PWR CTRL) | 3
0./ 24V{ + IV 1 A
{ OVERLOAD | & F
From [05/10) v "L, < <M s 151A B
— T E ] 5 v &
-pLa (m:/;.?‘v] 1< >~ TIMER pmortec o oureur |
Lot FOR —— —— MPEDANCE
(TXON CONTROLI ; -4 | PrOTECTION ATTEHUATOR
(0 72avieliv ATTENUATOR {6100
(PROTECT RESET) 7 CONTROL 2
{05120V n C 15— /
{TEMR 1) L .
(0571337 <3
Stabilizer

993 425 81 a

YLLSPLE RF OQUTPUT TO AAC
225w - PEP/S0.

BLOWER 1
F500 SK 403
L]
(s
1 BLOWER 1
$2- VRS 0-80H:
t

([} e
w0

WIRING DIAGRAM,POWER AMPLIFIER MODULE (200W)




(M00Y7) 3INAOW ¥3IHINdAV HIMOd “WVHOVIA ONRIIM

v LL G27 £66

_ﬁ [zv] TN

RYNFIFY Rmod / T
¥O1I3130 isncav BOSNIS {2a09<] | BWIL
MV 3d I‘J vd Nive YNIVESAN AL [J926 =} Z dWil
/ {766 € Wil
% BOSN3IS YOSNIS ] o .
18Yis (-tA9T
' \.W o F-{uuvy3anil m.mN:qnuw» i e ’ Jw Jv Y 9 Jq .
svie vd S tyaAINa I O B
_ 71d = (-1ATT
807 N5
(w4 -
f — ) ey
s <)
_ L _ _ T 9E _ L. 98 Pr 93 ¥5 S
i e 0% L O b R ©
Iz 5 T4 o ] | P w
wn _ w - a3 e bl IR =135 »
o ol ml o =1 - LNS Alddns
e ole < «Am NEHEEEHETESE . [EIM0d WOWS
ﬂm A3 ) u.... Vi » Am| AL .m...ﬂu z AR
IS Wit » 24 sl <Yz A =3 5 AYNS
=3 2 F P2 - = - z
b > ] ) o
- — - Ll L (19 ] 1 S
L1 WSZ-177 -N RS v-z07%S Pz LT -z oS -« | e ‘... 5 aorss
= I L 9d - T 1 - [3"] - z [SF2] ) R r Yo %5 s I
[ 22 }ezinamis ) D A = L
" (+)A%L
L Yal-IAYE = (+1AT
o AN9'BYLS ! -
E-n._a‘EU. .
' _
ZH0S- 07/ NS L Y t '
L HIMOTE ! HILIWIT ¥OLY 1N
6-t E@uﬂ ASS ] AST A e
£07 )5 - - ]
oo 2 TW AfEL /S0 1}
L HIMODE /1 s > I N LENY
8PL- [BsE [T vina3u apy- \ ; ] vl_l_ Atnirso!
<) zo”....z. 3’ ’ 1081802 n (13538 123108d)
=] YLz1 3 / L 2% oL B HOLYNELLY 1 . .
HANIAWOD o = NILL IS MOLYINALLY nousuoue <F > Aftsladz., o/
0§ / d3d- MOSY = T 4 IMOd e m o HiNod |——tl— ML L 9+ (108 1N03 NO-X1)
WY 01 iNdinD =¥ aro gl > | A Indwi |90 o #0d | atzisses -
szt 1nding ® NOiL aamn <F Doy e
# . P S (gZ<hmsg) - OBy
f ~r - 11 '
R viz1l P ;W Al01/58)
PE- -
BPe-fuse % T2 T avowano )
<3 L ati+)asz / o)
R’ ! i {182 Hmd vd)
3 BOLY 1O HOLVU®
PENL] 1 | A o pod . -
ASS ASY 1705 / S9AE 9
P HIANOI HONS LNdNI 3|
v v * t+1 A% |
{*)AR
Lvd (-IAR [+]AY
' ild 3 1d_ - b1 ) . (2N LS| . L aN3g avis
- ] - . . w__ » - e —
707 NS - - = =
uwst-trr -y S0 2] = 0T WS m NS MH NEMNEEREEBRMEIE 4
£ ol I - 3 *ya|EE> By »
= il I - - M v o ~ “ gl - < x1i 9 o
32 2Ya £ 53 AL ¢ SAT 2
H“ 2ve : ¥ o M | g < = INS AdTS
- 3 - ? - - HAMOd WOB4
- L » B - ]
. g < > > at » — Lvd uod
4 42 0705 1 = . 1 L s o AVddris
- - i %g 3 L [] [] s
[am] | oN = =
1211dWY 18mag —y @
oo XS
1- 1A%
VOSKIS [III.A.IT ) _
¥3azrHavLs - WIZNevis f ' (-1A%
N1 VS 1 na
! by e [ - Y b b 4 ¢y A v =Iar
y vd . 1= 1A%
40153130 <t 1snrav wOSHIS 12668 << ] € el
Avdd NIV (De28 <) L amdi

. \

/

~

13.0%«) | OMIL

8~-115



[11-8

[—"_ - - - T T - —_ - - - - - - - -“!
T : At Y PL4
u 1oslsy [} ;:;;:A ey o PP

PL2-. < < z
BIAS SUPPY £ - & INS401 +254 ¥
-5 a § —~8 £70u B 57
s
gie- Eleo K] ; 0.2y Icss
PLL | SK &
. 5 {10 e ve I
1 b Driver 2 Power Amplifier bk ;
Or1 3
i —TVEer <
] va v 7 syt SUPPLYIUMPER NoTE) (R3S : m i,___bk"“ P5-5K1 4};
: l £o 2% &0 PLI v
“7n br
a i
-E L LY v —<]-*)-—-——
e 2" [ 380] c.2: ™ 3n 20 - c63 C66 bi, 0
cnI b | b pg.sK1( 11
v~} 12
35 s
M - s -
. - = e = -
—;oP -5 9 Driver 1 . d p b— —— —— —24pvppr 35—
el 2 I = ol % i NOTE1 TS o iz |BLT
STAB GNC [ oo I e
RF QUTPUT
: . [ | 225W-PEP/I5Q
i | —~PL?-2
f 2
{ w Im.. Inmm . ! - 2?&-2
TLTRLL - v ! 13
bowws (&) 1
JBLz A | < c3s :
v o sf | ' Y |
. X
ISepp/ 508 * I |
Pl -y 2x 470 -
Rl e I:'-‘: .L_T'; !
2 ‘
css cel i
- GAIN . b 5
o ADIIST Bias Stab. f Dr 2 23 n = o Peak Detector
& NOTE 2 52 |
| < s I ! |
trol circuit 2 8 - r
w
~pil.g s 6 R1_ .., Jempergtur control circuit Vo = 3 i .
! jprE : [ |
Y 2% i 43 # PLI-7
! = ¥ M2scy be | BEIGE 2 |-
| °2 )= 0 u bk | BLACK ‘ PL2-7
i : {FA LEVEL
[} s
! [T, "'" i’;‘l’;”" I Ca5 12
; I,__v,;c__ o1 or | ORANGE
. ' I v Y | YELLOW 91w |
! 9
- | L p | PINK - !
-~P11-10 b i} R2 1»99°C) q GREEN
LB R """-T o156 1,3 b | BLUE
TEMP 3 ; L3204 PLS L_sus v | VIOLET PLsLs:s
PR . 1 1 14
25630 : -ClI I | =)Moz i1 SiaTElgrey) T=)mea H U = Top View |
! ] op BIASIUMPER [ T wHITE 2y LiBASIUMPER 2 i i
i : E 12 H
| i 2.2p = e
I |zaa3mw &'E:] . 4 19 Y ¢ €
| = o BD 175 ———81y — o
| ' L c2d a7 = (o o
s R 1 3
r——mig i EX
St JBLT-E 7 g
(TEMF 2! o - T I I l e I
JO5 1207
2200 ey [ EFT EcH BCE E 8 |
i = : - |
] ¢ 3% . : c4? Lt 7901 BD 175 BD 645 €D ¢578
. x sb 1220 &
2
1 of! H
— | £ .
PTERR S R 3] ALL COMPONENTS ON THIS PRINTED l
-'FEM=er P29 -'4’{_"-::‘“ CIRCUT BOARD CARRY PREFIX 441 i
(25l ! P
| [ View 1
l 5 ‘
| : = |
c 3
s vy o+l e 5

BFW YTA B8C 547 |
. i
1

PL3

Test Connector

MOTE1 FACTORY SELECTED

NCTEZ Q5/05 AND QOW ARE MATCHED PAIRS {SAME LETTERS OR COLOURS)
ALL IDLING CURRENTS AND SIGNAL LEVELS APPLY FUR 264V BATTERY VOLTAGE AT TUusOOC TERMINALS
ALL TRANSISTORS EXCEPT (Q1AND On ARE MOUNTED ON THE MAIN HEATY SINK

Power Amplifier 993 4k 4 1G

(o)

UPPER WIRE GCOLORS  PL AND SK NUMBERS RELATES T POWER AMPLIFIER No !
{[ec1-1]) — LEFT SIDE OFF POWER AMPLIFTIER MODUL

+ 15y

L3¥my

LOWER COLORS AND NUMBERS RELATES TO POWER AMPLIFIER No 2
(:.:.1-3)— RIGTH SIDE OFF PDWER AMPLIFIER MODUL

[n]
=
COMMEN -
IM
BIAS SUPPLY(Vy) se——{ -
$o-55V |
V. kg
TEMP REF
~
v, U
TEMP SENS
520 myi25%C) |
o
=
BIAS DRIVER T
0 65-000V
254y o——>

5 0602075V

CBIAS, PA




£

+ 254V Regulator for PA1 . . _ 254V e PLS i) e

— - B - JI5AY
45Y Requlator 10005 . T . - 43-5.5V LS B s I \
- o F ) e
RS o ) |

gl 1x TIP 368 1N E;:t;‘:gi ouT - F— -msﬁs END
P8~ SK - mmmeed Qo > T@ AT » l b.ﬂy B C .
n T

nves PL3-6
6ND - ) -PLY-6
C3T I c? WOMHiIIJ - - T @|X ON CTRL t

i FLI-8
. —_ -6 +15¥
t | = S5V Limiter 15V Stabilizer = _
: o2 Loy ’ pL2-s |
PS5 5K 12 s Qo] e BIX 7S A -r. 15y
28 (*} Q? tavy
an {05/72)V ‘
PL3-3
r13
PS.~ 5K1-3 O 0 (057 W0V
HV(+) a3 sl gE EMP/502 g FLI-Y L3I
' x|n]  pc 557 Protection Attenuator Input Power Splitter a2 t- REINFUT FROM EX
: - 423 3-2 \

arvep/son o Pt
PL3-3
(] nsoe :
PA PWR CTRL P4 (o]
107244V 19008 .
[sr=1]-r FLe -~  1vpns/ 508 PL2-1 _3
Pl A ! RE INPUT TO P2
5/6.3V.

PL2-2 5

v R 7 EH .h""

) s T T T ' C RL48 *cgcg
1 g ] 47 k

= 10 PLI-3
i . L
i ) EMP -1
i R3 25 Sec.Timer * onty For [z ] <+ -I 1] e
-7 [ AT B | FLZ-9
L ®# oMY FOR [Z45 . _
o0 TEMP3-2 ¥ arT-21
{65763V} 057131V
1 PLI-B
_PE 3~
P —C> 2 dma
— ! R4 o | (0S/VI}V
150 ] 220
O %‘L ¥ i ca
c12
1x TIP3B RS4 PLI-6
0 203 F 1 el TEmP -1
or | gls| oz = LH) <J sliEury
PS-SK1-4 ¥R 55 PLI-b | (TEE 2-71
) 'lm.snzw
l ALL COMPONENTS ON THIS PRINTED
100 % H iltz L —

o “% | ()
| " e} Tl c1!'|' _ CIRCUIT  @DARD CARRY PREFTX 442OR445 @';mls LE‘\E‘II.]
. N
had P2 LEVELD
o L — ‘ 9 SRS
: 55V Limiter — 223 |- PLa-
L <3 10.512}v
' 55 onc
or |6 STAB GND
[T TR TT A A ¥, W — — . - s
V() N o D_L_-‘ 41-2]
ft e REGULATO® ms SUPPLY
<3 ' + v PLG
l 45V Requlator é > Il
o
I + 254V Regulator for PA2 Output Power Combiner | no -
- T T T - - — - - - 1 -
—_— —— —_— i — — e e e = - — = RF DUTPUT
r— - — o I 1 _ COMPONENTS INSIDE _THIS AREA Tan cHASSIS ) , |F Frow Pa
RE outeur ~ son utput Impedance . Top View | AND PLZ,PL&L AND PLE ARE ONLY MOUNTED (20¥pp/35a)
TUNER _‘_‘ —
286vpp /500f Iransformer I : ::'g'k I WHEN USED FOR
T3 ac - ;
| | bn | brown %—U_]:i N TU 6400 (4OOWI RF _OUTPUT
PL7 T [ red 2] 15 1 | I}. FROM PA 2
! I l or | orange 3] % 7 n 2 (X0 Vpp/ 154)
1 Ba yellow P 3] 2 —  ooreut
RF OUTPUT | p ] pink s T 4 " | Py A
FROM PA. I g | green —= — —] — " T\ rosvpn s
(240 Vpp 7 358) 2 | v violel _8) 1 5 10 > I
ONLY FOR[44 5 JuseD s :lla!ﬁgrey) ] o ¢ v e o » \
—— b us
IN TU 6200 { 200W } I T whis il 9 7 LA !
| ] i |
I

o B m 7 O

ECH BCE IN &ND OUT
723 BD 17§ BD 203 TP 3§ 7805 i

J

SIGMALS AND _ WITH 1" OR._-2",eqg TEMP 1-1,_ oR

REFER . T0. POWER AMPLIFIER NGFY[LEFT) RESPECTIVELY No.2 [RIGTH I






