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1. DISTRESS OPERATI0N 0N 2182 kHz

I.1 Trensmission of tvo-tone alarm signal

L. Press "SUPPLY 0N/0fF" key (n) to Lurn equipment on.
2, Press "2I82" i<ey (B).
J. Press ALARiI GENtRAT0R l<eys (C) ond (D) sinultaneously.

Transrnission slarts inmecliately afler Lhe automatically initiated tuning
sequence and te alarr:r signal is nou transniLted 1'or 45 seconds. The antenna
current is displayecj on Ll're Al..lTtllliA cuilRtNT ncter ([) and the al.arm signal is
heard in 'che J.oudspeat<cr.

To repeat Lhe alarn siqnal transnission .iust press the ALARII GENIRAT0R keys
(C) ano (D) aqain sinultaneously'

An alarm signal transmission ;ray be interrupted at any tine by prcssing the
"STOP ALARli" l<ey.

I.2 Transmission of distress message

l/hen the alarir siqnaL ccases pfess handsel l<cy (F), and transmil your distress
nessage by spcai<ing into tl.rc handsel nicrophone uilh a clear and cafm voice.

Re.Lease handset l<ey and vait l'or reply.

Repeat the distress messago at ini:ervals until a rcply is received.
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Transceiver Unit (TU)

Antenna Tuning Unit (ATU) Controf Unit (CU)
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2. INTR(DUCTION

The TRP 8750 D SERIES is general purpose HF SSB transmiLting feceiving
equipment covering the frequency range 1.6 to 30l"lllz designed for marine as

uell as point-to-point applications.

The. standard version offers duplex, simplex and semiduplex radiotelephone
communication in the maritime mobile bands and is intended for installation in
voluntarily or compulsorily fitted vessels.

A selection oi optional facilities permits confiquring equipment fuliilling
various needs, including transrnission and reception of LSBt JIE signals'
transmission and reception of radiotelex, transmission and reception oF clJ and

llcl,J morse lelegraphy. The equipment is fully transistorized and extensive use

is made of the latesL mictoprocessot technology.

The TRP 8750 D consj.sts of a Control Unit, a fully remote controlled
Transceiver unit and an automatic Antenna Tuning unit. The units can be p]aced
up to 100 m apart using standard 16 x 0.5 mm sq. screened cable. An AC Pover
Supply UniL is used vhen the equipment is supplied from AC t'iAINS.

The control unit. contains all receiver and Lransmitter operating controls. It
is fully push-but.ton conLrolled by means of a ruqged membrane keyboard,
insensitive t.o dust and uaLer. Separate LtD-displays shou receive and transmit
frequenciesr and tvo bar-graph displays shov receiver signal strenqth and

transmj.tter outpul pouer respectively. l.Jhen the transmitter is sruitched-off,
time of day is displayed from a built-in realLime clock, vhich can aLso be

used lo sr:ritch-on ttre equipment at a predetermined time.

The keyboard permits the operator to Program up to 75 receive and transmit
frequency pairs and to recalL or scan the frequencies rvith a feu key
ooerations.

l,Jhen the equipment is svitched-off Lhe real-Lime clock and the memory are
supplied from a built-in lj.thium primary ceII having a lifetime of several
years. The non-volatile memory also stores the current setting ol the
equipment urhen suitching-off and restores il ruhen sruitching-on again.

l,lhere required by the authorities transmitter frequencies can be preprograrnmed
into a PROll having a capacity of 1017 frequencies. Transmitler l<eying can then
only take place on the authorized frequencies. The keyboard permits recall of
alL the preprogrammed frequencies. The receiver can be tuned in I0 Hzr 100 Hz

or I l<flz steos at the choice of t.he operator. 5 tl audio output is available to
the built-in loudspeaker or to external speakers. A squelch circuit is
optionally ava.ilable.

The standard equipment contains the tvo-tone radiotelephone alarn signa.l
generator and single key selecti.on of 2182 kHz.

The Control Unit provides connection Facilities for handset, headphones'
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extension speaker, ro""":f:y. and telex-equipment. 500 ohms AF input and ou.putterminals ere provided rLrith Line Transformers as optionai ,"t""=l-- -'- '

The Control Unit is housed in a Noryl (pp0) cabinet suiLable for tabletop orbulkhead mounting. The front paner can be tirted for convenient op"""iioh ,n"nthe unit is mounted vertical.Iy as vell as horizontally.

The Transceiver Ljnit contains arL receiver and transmitter RF circuitry. Thereceiver signal path and Lhe exciter signal path together ruith tryo identica_Ifast suitching synthesizers are contained in the lorLrer iront door of the unit.Arl frequencies are Fully synthesized and derived from a llaster 0scillator.
The Ilaster Oscilfator is available in different stability versions. These
boards are contained in screened compartments of the door of the unit. Ttre
door itself is made in moulded Noryl (ppO).

The fully protected solid state 750 tJ pover amplifier is coored by natural.
convection. It. matches a 50 ohms antenna system but is normaLly used in
connection uith the Antenna Tuninq unit matchinq the transmitter to uire or
uhio antennas.

In the standard version the transmitter covers the marine bands betueen 1.5
and l0 l'lHz but PA-filters are avairable vhich in addition qive coveraoe of Lhe
500 kHz marine band. Also continuous eoveraqe of the frequjncy range i.e t" n
l'lHz is available.

A high eflficiency suitched node pover supply ensures optimum output pover,
lou pover consurnption and covers a supply voltage range from 2I.6 Lo 4I.6
Volts. The nylon-coated steel cabinet can be tabl.etop or bulkhead nrounted
means of rugged nylon-coated cast brackets.

The fast tuning, microprocessor controlled AnLenna Tuning Unit is based on
high voltage, high current HF reed-relays. It tunes automatically t.o aII
antennas betveen 7 and l0 meters lengt.h and requires no presetting at the
installation. Tuning is performed in 0.2 to L.5 sec.

An optionally available Antenna Relay Board contains a sir,rplex relay sysLem, a
dummy Load and a grounding relay connecting the anLenna t.o ground ryhen ttre
equipr,rent is sruitched-off. The simplex antenna relay system is fast enough to
permit ARQ-telex on one antenna.

The ATU cabinet is made i.n Lexan (Polycarbonat).

Truo versions of the AC Power Supply Unit are avaiLable accepLing nominal input
voj.tages of IIO/ I2O / 22O/ 240 U, 50-60 Hz and 3x220/3xjBO/3x44O V, 50-60 Hz,
respectively. A built-in styit.ch permits manua.I suitch-over to batLery
ooeration.

-!
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7.I BASIC VERSIONS

In common : 750 Uatt P.E.P. Poruer Amplifier.
Simplex/Semi-duplex/FuI1-duplex operation I ' 6-10 l'lHz '

TRP 8750 D : i.larine SSB Radiotelephone.
1017 preprogrammable frequencies in f4ar'ine Bands'
Aut.omat.ic reduction of po!,er belou, 4 llHz to 400 uatt P'E'P'

TRP B75t D : l'larine SSB Radiotelephone.
Free frequency selection a.Il bands.
Automatic reduction of, pover belov 4 MHz to 400 tjatt P'E'P'

TRP 8754 D : General Purpose SSB Radiotelephone.
Free frequency se.Lection all bands.

TRP 8755 D : General Purpose SSB Radiotelephone.
Free frequency selecLion all bands.
Cll and f'lCiJ facilities.

TRP 8757 D : l'larine SSB RadioLeleplrone.
Free frequency select.ion all bands.
Ct'l and HCIJ facilities.
Automatic reduction of, pover be]ov 4l'lHz Lo 400 llatt P.t.P.
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TECHNICAL DATA

versions complying \uilh the SOLAS 74 convenlion and the ITU Radio Regulations
are available,- me6ting one or more of the specificaLions: CEPT' l'lPT r DOC and
cf-,

J.T GENERAL

Frequency Generation 3

Frequency SeLection:

Frequency Presentation:

Frequency St.ability:

Opefating modes:

Operat ing Temperature
Range :

Ful1 Performance
TemperaLure Range:

3.2 RECEIVER CHARACTERISTICS

Frequency Range:

True digital lrequency synthesis.

By common keyboard.
Single key sslection of ?lBZ k{z.
75 usc r-proqrammab Ie frequency pairs.
Scanning facilities (nay be disabled).
Remote control (optional).

Separate LED di,splays for receive and transmit
f--^, '-^a i -a

1.5 ppm
0.0 ppn ( opt ional )
0.4 ppn (optional )

Duplex, semiduplex and simPlex.

USB: JIE upper sidebandr suppressed carrier.
RIE: upper sideband, reduced carrier.
Al1: fllE upper sideband, ful1 .carrier.
LSB: JIE lorver sidebandr suppressed carrier

(optional).
CU: AIA morse t.elegraPhY.
ilDtl: H2A rlodulated morse telegraphy
TTLEX: FlB tuith center audio frequency selectable

beLveen 1500 and 25OO Hz in 100 Hz steps
(opLiona.I).

-20 deg. C to +55 deg. C

0 deg. C to +40 deg. C

100 kllz to l0 i'lHz
(I0 kHz to I00 kHz lrith reduced perfornance)



Frequency resolution: I00 Hz _by numerical frequency keyboard entry. A
search/fine tuning facility is provided rrith selec-
table increment steps oi l0 Hz, 100 Hz or I kHz.
In addition a user-programmed step si.ze nay be
seLected.

Antenna Impedance: Beroru 4 r4Hz: l0 ohm in series vith 250 pF or 50 ohm(std. ) internally selectable.
4 l'lHz to l0 MHz: 50 ohm

Input Protection: l0 V Rl'lS (tllF) for up to 15 min.

IF Selectivity: SSBI 35O Hz Lo 2.7 kHz

Al1: +/ - 2.7 kllz or
+/- 4 kHz (optional) 

-
cr,J/llcr'/:

tlide: +/- 7.7 kHz ot
+/- 4 kHz (optional)

Inter: +/- I.2 kP'z or
+/- 2.7 kHz ( optional )

Narrov: +/- 25O Hz ot
+/- 5OO Hz ( optional )

very
Narrou: As Te]ex or disabled

TTLEX (optional):

+/- I5O Hz or
+/- 25O Hz or
+/- 4BO Hz ot
+/- I2OO Hz

Sensitivity: l"lax. ant.enna input for 10 dB SINAD, 50 ohm antenna.

1.6 - l0 l.lHz: 0.I uV

Al,l:
100 kHz - 400 kHz: 7 uV
400 kHz - l0 llHz: 5 uV

Clt (+/- 500 Hz):
100 kHz - l0 l4Hz: 0.5 uV
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l'lhen RF-AltP is selected, the sensitivlty is increased
by 5 dB.

Intermodulat ion: 100 dB uV per signat more than f0 kllz offset from
(out-of-band) receiver Fiequen-y produces Less than an equivalent

input signal of l0 dB uV.

Third order
intercept point: +27 d9n.

cross modulation: Un,y:nted signal of 118 dB uV/10 t; - 400 Hz more than
20 kllz offset from receiver Frequencyr produces cross
moduLalion less than -10 dB relative to a \uanted
signal of 50 dB uVlSSB.

:\
Duplex 0peration: Less than -10 dB cross rnodulation for

T ransmiLter/Receive r isolation greater than l0 dB

and frequency offset nore than I.5 96.

B.locking: l'lore than B0 dB to cause a 3 dB change in outpuL
pover uhen uanled signal qives 20 dB SINAD' and the
unuanLed signal is oi,set by more than 20 lcHz from
the receiver frequcncy.

Tmano Rr:iention: Greater than 80 dB

IF Rejection: Greater than 90 dB

Spurious Response
Rejection: Greater than B0 dB below lr l'lHz

Greater than 70 dB above 4 llHz

Internally generated
spurious iignals: Less than 5 dB SINAD (SSB)

(nrrrinrrq Fmicsio^. Ince then ?\ ^ll/50 ohm at antenna connector.Jtrvr rvvv

RF-Amplifier: 0 dB or I0 dB

RF-Attenuator: 0 dB or 20 dB

Automatic Gain Control: Less than 5 dB change in output for 100 dB input
signal variat.ion from 20 dB sensitivity level (SSB)'

BFO Ranqe: +/- 3 l<Hz synthesized in I00 Hz steps

Line output: Int.ernally adjustable up to +IB dBm/500 otim.
Balanced 580 ohms ouLput (optional).



In-band
Int.ermodulation: Less than -50 dB

Audio Output Poruer: 5 U in B ohm to internar and/or external roudsoeaker.
Audio Squetch (optj.onal): Speech operated.

3.3 TRANSIIITTER CHARACTERISTICS

Output Pover: 750 [,J PEP +O/-I.4 dB flrom Transceiver Unit into 50
ohms.
Pourer Reduction I
Full l''ledium: approx. 260 Vl ptp
t'ledium: approx. 90 [.J PEP
Loru l.ledium: approx. ]0 ld PEP
Lot : approx. 10 tJ PEP
Sihg]e-tone max. Pouer:
758 ti PEP for keying duty-cycle less t.han 552i and
modulation rales greater than I baud.
) dB por:rer reduction uhen continuousJ.y keyed durinq I
min. Automatic pouer recovery uhen muted during 2
nln.

Transmitler
Frequencies: TRP 8750 D:

Up to 1017 programmable channels, ireely distributed
in the ranges:
1505.5 Lo 4800 kHz
6200 to 895O kHz
I223O to 17550 kHx
IB7B0 to 27100 kl.lz

TRP 8751 D/8754 D/8755 D/8757 Dz
Free or programmable irequency selection in the
range 3

16O6.5 kHz to l0 MHz.

Spurious Emissions: Les than -60 dB/PEP

Alarm Generator: A tvro-tone alarm generator is incorporated
(TRP B75o D/8753 D/8757 D).

Audio Input Level: Telex: 0 dBm +I0l-15 dB
Input impedance: 500 ohm

Aux: 0 dBm +I0l-15 dB
Input impedance: 600 ohm

l4ic: 20 mV Lo 2.5 V internally adjustable.
Input impedance: 100 kohn//5.8 nF.
Recommended source imoedance: Less than
2.5 kohm.
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].4 ANTENNA TUNING UNIT

Frequency Ranqe: I.5 - l0 [1Hz

Antenna Requirements: 7 - 30 n rvire and/or uhip.

Anlenna Tuning: FuIIY automatic

Tuning t.ime: 0.2 - 1.5 sec

Input Impedance after
tuning: 50 ohm. StdR (: 1.4

l,lanual seLtinq possible fot TLBZ kHz

Pover Handling
Capability: 750 lJ PEP

)75 fl Average

'.5 
POIdER REQUIREI'IENT5

suppry voltase: 
71;r3"Y"?!.1:10/+r0t;)
Connection uill not earLh Supply Battery.
llo/I2o/2zo/740 V AC (optional external Poruer Supply
LJnit., type P 8750).
lxlg]/)x22j/3x440 V AC (optional external Pouer
SuppJ.y unit, type P B75l).

Pouer Consumption
( approx. ) : 750 It PEP 400 l'J PEP

Receive only: 50 lJ 50 U

JIE unmodulated: 100 VJ J00 ll
HJE unmodulated: 1100 t'J 760 t^J

HIE a.larm: ll00 tJ 950 l.J

C['J keyed: 2000 tt 1440 tJ

MCIJ keyed: 1100 UJ 950 tt
ARQ-telex: 1000 tJ 760 l,J

].6 DII,IENSIONS AND IIEIGHTS

Control Unit: tdidth: 377 nn
Height: 87 mm

Depth: 2OJ nn
lJeight 4 kg' approx.



Transceiver Unit: tjidth: 471 mm (551 mm incl mounting
brackets ) .Height: 74I mm

Depth: 280 mm

tJeight: 5O.2 kg, approx.

Antenna Tuning Unit: t'Jidth: ll0 mm

Height: 440 mm (515 mm j.ncl antenna horn).
Depth: Il0 mm

l'Jeighl: 5.7 l<9, approx.

AC Pover Supply
Unit (optional): tlidth: 3J9 nn

Height: 489 mm (550 mm incL attachmenr
rails ) .

Depth: 215 mm

t'Jeight: 45.5 kq, approx. P 8750
3I.2 l<9, approx. P 875I
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4. OPERATION

Fiq. 4.1

The equiprnent is operated frorn the Control Unit (fig' l'l) and is I009i

keyboard controllecl. For quick reference section 4'l gives Lhe opefatinq
instrucbions as pictures of keying sequences' foLlorved by a short description
of the action caused by each l<ey, Parentheses around key-numbers indicate that
the corresponding keys should only be prcssed under the conditions described
belorv. A descrip[ion of a]I the lceyboard operating controls is found in
section 4.2.

4.1 OPERATING INSTRUCTIONS

4. r.1 SUITCH 0[1

@ls-lt;l

(2)

(1)

Press " SLJPPL Y 0N/0FF"
The equipncnl uill noru ent.er the state it uas in before
OFF, as indicated by t!-rc displays and annunciators'

Increase light intensity of displays and annunciators if

Decrcase llght intensity of displays and annunciators ii

being svi Lcired

too I ov.

too hioh.
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4.]..2 TRANSI'IITTER ON

I Press "TX 0N,/0FF" if the transmitter is 0FF.
The transmitter display viII then shoru the transmitter frequency.

If the transmitter display is sho'ing the time of day, as i.ndicated by theflashinq time cursor (}rd digit), the equipment is in the "Receive oniy"
state uith all transnitter functions svitched OFF.

4.L.3 RECEIVING

4.1.3.I CHANGE RECEIVER FREQUENCY (15582.1 kHz)

E trtrtrtrtrtr E
l Press "RX'l

The receiver dispLay is blanl<ed and ils decimal point starts flashing.

2 [nter desired frequency in the receiver display via Lhe numeric lceys. The
last digit i.s alvays interpret:d as the "100 tlz" digit.

I Press
The decimal point. st.ops flashing if the frequency is valid. The vhole
display starts flashing if the frequency is invalid.

4.],.3.2 SET RECEIVTR (I'IODI)

EtrtrtrtrITI til(1) (2) (3) (4) (5) (s)

(I) Press "SPEA(ER" ii the loudsoeaker is OFF.
Annunciator indicaLes loudsoeaker 0N.

(2) Press if the AGC is OFF.
Annunciator indicates AGC 0N.

(l) Press "SQIJELCH" if the Squelch is OFF.
Annunciator indicates Squelch 0N.

(4) Press the received siqnal is an Al.l (AlE) sir'naL.
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(5) Press "USB" lf the received signal is an 5SB (JlE) signal.
Annunci-ators indicale the mode selected.

(5) Increase volume if sound level is too loru.

(7) Decrease volume if sound level is too high.

4.1.3.3 SELECT SEPARATE RECEIVER I,IODE

E trtrtr
I Press "RX 'l

The receiver display is blanked and its decimal point starts flashing.

2 Press or rrAi'lrl

If the TX-mode is either USB, LSB, A1.1, or RIE then the RX-mode is accepled
and the receiver display restored. If Lhe TX-node is neiLher uSB, LSB, All
nor RfE then nothing ruill happen until either a valid mode-l<ey, a receiver
frequency or "ENTER" is pressed.
If the RX-mode is diflerent fror,r the TX-mode tl-ren the mode annunciators
indicate the mode according to !<eyline. E,g. if, the unit is not keyed then
the RX-mode annunciaLor is t.urned 0N constanlly vhile t.he TX-mode
annunci.ator is flashinq very fast.

4.T.3.4 RECIIVIR TUNING

@ tilE
23

I Press "TUNE nATE'r t.o change frequency step,
An annunciator belou one ol the three right hand digits of the receiver
display indicates the frequency step selected. 10 l'lz, I00 Hz and 1000 Hz
sleos are oossible.

2 Increase receivet frequency in steps selecLed.

J Decrease receiver frequency in steps selected.
If "TUNE" is pressed shortly the rece.iver frequency is changed one step up
or doun. Holding rrTUNE" pressed for more than 0.5 sec. changes the receiver
frequency continuously up or dovn ryj.th 10 steps/sec.



4.r.4

4. r.4. I

TRANSI4I TTiNG

CHANGI TRANSI,IITTiNG FREQUENCY (1547].8 KHZ)

3

is blanl<ed and its decimal point starts flashing.

in the transmitter display via t.he numeric keys.
int.erpreted as the "I00-Hz" digit.

accordinq to
desj.red pover
fevel .

P0tlER"simultaneously 

]

E trtrtrtrtrtr @
PressrrTXt'
The transmitter dispJ.ay

Enter desired frequency
The last. digit is aluays

Press "ENTER "Ii TX is 0N t.hen the decimal point stops flashing iF both frequency and
mode are valid, and the vhole display starts flashing if irequency and/or
mode is invalid.

If TX is OFF the transmitler display \uill sho\v the time of day.

4.1.4.2 SET TRANSI''IITTf R ( llode-Pourer-Tune )

rrtE@@@@@@@tr
(1) (2) {3) {4) (s) (6) o) (8)

(I) Press UTX 0N/0FF" if the transmltter is 0FF.
The transmiLter display ruill then shoru Lhe transmitter freguencyr flashing
if frequency and/or mode is invalid.

(2) Press 'ruSB" to transmit an SSB (JlE) signal.
Annunciators indicate the mode selected, and the transmitter display
st.arts flashino if, lhe mode is invalid.

(l) Press "L0l,J P0flER"

(4) Press I'101, P0IJER" and r'l4EDIlJl4

(5) Press "l4EDIUl"l POt'rER"

(6) Press TTFULL POlrERrr and I'llEDIull

(7) Press I'FULL POIJER"

P0[JER" simultaneously

Annunciators indicate the pouer level select.ed. If the transmitter
frequency has been changed the Antenna Tuning Unit ruill auLonatically tune
its input impedance on the neu frequency in less than 1.5 sec uhen the
handset key is pressed, and you are then ready to transmit.
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(8) Press "TX TUNE" if the porirer meter annunciator starts flashing during
transmission. This indicates Lhat the Antenna Tuning Unit input St'lR is
greater lhan 1:), and may happen if the antenna impedance has changed due
t.o external circumstances.

4.],.4.3 SELECT SEPARATE TRANSI"IITTER NODE

then Lhe TX-mode is acceoted and
RX-niode is neither USB, LSB nor
a val.id mode-l<ey, a transmitter

E trtrtrtr
1

t

7

Press "TX"
The transrnitter display is blanked and its decir.ral point starts flashing.

Press "uSB", 'rLSBrr, xAlln

If the RX-mode is either USB, LSB, or Al''l

the transmitter display restored. If the
Al,l then nothing urill happen until either
frequency or "ENTERTT is pressed.
If the TX-mode is different from the RX-mode then the mode annunci.ators
indicat.e the mode according to l<eyJ.ine. E.9. if the uniL is keyed then the
TX-mode annunciaLor is turned 0N constantly rvhile the RX-mode annunciator
is Flashing very fast.

4.r.5 FLsl SET-UP FOR SII'iPLEX 0PERATION (8295.5 kHz)

88trtrtrtrtr8
Press "RX"

PressrrTX"
The receiver and transmitter displays are blanked, and Lheir decimal points
start. flashing.

Enter the desired Frequency in the receiver and transnit.ter displays via
lhe numeric keys.

Press'rENTERrl
Il frequency and mode are valid lhe decimal points stop flashinq. Set
receiver and transmitter as described oreviouslv-
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4.1.5 COPYING RX FREQUENCY TO TX FOR SII4PLEX OPERATION

EEE
(1) (2) {3)

I Press "RXI'
The receiver display vili be blanked.

2 Press rrTX "
The lransmitter display vill be blanked.

J Press
The receiver frequency ruill be copied to the t.ransmitter display, and the
I0 Hz digit on the receiver display ryill be cleared.

4.1.7 FAST SET-UP FOR 2182 kHz

trG] E
I Press r'2182 "

This instantly changes receiver and transmitt.er frequency Lo 2782 k{z,
selects Al'l (HlE) mode, selects FULL P0UER and enables transmi.tter flunction
(TX 0N). The loudspeaker and AGC are auLomatically sruitched 0N and RF-Al.lP,
ANT ATT and SQUELCH s'.yitched 0FF. Antenna current is displayed ruhen
transmitting, unless PRESEI bit 5 is set (see Second Functions).

(2) Increase volume if sound level is too loru.

(f) Decrease volume if sound level is too hi.gh.
Press handset key, uait a couple of seconds for the automatic tuning, and
you ate ready to transmit.

4.1.8 STORING AND RTCALLING FREQUENCY CHANNELS

4.1.8.1 STORING RECEIVER,/TRANSI.'IITTEI? FREQUENCY PAIRS AND IiODE

trtrtr@ (Lnanner no. z>)

I Press "SI0"
The receiver and t.ransnit.ter displays are blanked and their decimal points
start flashing. Ifl rrsl0rr is pressed by mistake, just press rrENTERrr to
escaDe store mode.
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Enter the channel-number in the receiver display
Channels 0-75 are available.

PressrrENTER"
IF the channel-number is valid the receiver and
t.he stored frequency-pair. If the channelnumber
display starLs flashing.

via the numeric keYs.

Lransmitter displays shorv
is inval.i d the receiver

4.1.8.2 RECALL ING IVER/TRANSI.II T NCY PAIRS

trtrtr@ (Channel no. 25)

Press rrRCL"

The receiver and transmitter displays are blanked and their decimal points
start flashing.

Enter the channef-number in the receiver display via the numeric l<eys.

Channels 0-75 are available.

I Press
If the channel-number is valid the receiver and transmitter displays shov
the recalled frequeney-pair' an annunciator shovs the recalled mode and the
AGC is sruitche<l 0N. If Lhe channel-number is invalid the receiver display
st.arLs flashinq.

4.1.8.] RECALLING RECEIVIR FREQUENCY

trtrtrtr@
Press "RX"
The receiver display is blanked and its deeimal point starts flashing.

Press "RCL"

EnLer the channel-number in the receiver display via the numeric l<eys.
Clrannels 0-75 are available.

Press "ENTERr|If Lhe channel-number or frequency is invalid the receiver display starts
flashing. If bot.h channel.-number and frequency is valid the rece.iver
display shorus the recalled frequency.

2
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1

4.I.8.4

EEtrtrE
Press ''TX'l
The transmitter display is blanked and its decinar point slarts flashino,

PressrrRCL"

Enter Lhe channeL-number in the transmitter dispLay via the numeric l<eys.
Channels 0-75 are available.

4 Press
If the channel-number or frequency and,/or mode is invalid the transmitter
display starts flashing. If bot.h channelnumber, frequency and mode is vaLid
the transmitter display shorus the recalled frequency i"f TX is 0N, and the
time of day if TX is OFF.

4.1.8.5 RECALLING ITU CI1ANNEL FREQUINCY PAIRS FROI,1 PROI.I

tr-trtr_tr@ (ITU ctrannel no. Bt5)

I Press "RCL 
fi

The receiver and transmitter displays are blanked and their decimal point.s
start fLashino.

Enter the channel-number in Lhe receiver disptay via the numeric keys.

Press "ENTER'l3
If the channel-number is invalid the receiver display start.s flashing. If
the channel-number (according to mode) is valid the receiver display shous
the ITU receiver frequency and the transmitter display shorus Lhe ITU
transr,ritter frequency ii TX is 0N, and the time-of-day ii TX is 0FF.

4.T.8.6 RECALLING ITU CHANNEL RECEIVER FREQUINCY FROI'I PROI.I

8trtr-trEE \rtu cnannel no. dl)J

Press IRX "
The receiver display is blanked and its decimal point starls flashing.

Press '|RCL "
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f fnLer the channel-nunber in the receiver display via the nuneric keys'

4 Press
If Lhe channel-number is invalid the receiver display sLarts flashing. If
the channel-number (according to mode) is valid the receiver display shovs
the ITU receiver frequencY.

4.1.8.7 RECALLING ITU CHANNEL IRANSI.IITT!8 I882[NCY FRQI:] I!q!1

EtrtrEtrE ( ITU channel no. Bl5)

1 Press "TX"
The transmitLer display is blanked and its decir:ral point starts flashing.

2 Press "RCL "

I Enter the channel-nurnber in t.he LransnriLter display via the numeric keys'

Ir Press
If Lhe channel-number is invalid the transmitter display starts flashing.
If the channel-number (according to mode) is valid i-he transmitter display
shorvs the ITU transmitt.er frequency if TX is 0N, and Lhe time-of-day ii TX

is OFF.

4.1..8.8

trEE
23

I Press "RCL
The receiver and transmitter displays are blanked and the.ir decimal points
start Flashino.

2 Press I'TX"

The receiver is reactivated and Lhe first TX PR0ll frequency is shoun in the
transmitter display. Repressing "TX" uill transfer the next TX PR0l'1

lrequency to the transmitter display if the PR0l4 location is proqrammed.

J Press
If TX is UN then tl-re decimal point stops flashing if both frequency and
mode are val.id, and the whole d.isplay starLs flashing if frequeney andlor
mode is inval id.

If TX is OFF the transmitter display vill shoru the tine-of-day.
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4.I.9.1

STORED

ING P

PAI

RS (Channel 25-50, time 1.0 sec.

Etr"trEttrg@
8trtrtrE

Press "SCAN'I
The receiver and
start flashing.

Enter the start
Keys.

transmitter displays are blanl<ed and their decinal point.s

channeL-number in the receiver disolav via the nurnerrc

1

B

Press'TENTER"
If the channel-number is valid the receiver display is bianl<ed. If not, it
starts flashing and you rnust repeat steps Ir2 and 3.

Enter the stop channel-number (greater than the st.art ehannel-number) in
Lhe receiver display via the numeric keys.

Press "ENTER
If the channel-number is valid the receiver and transmitt.er displays are
reset to t.heir inilial states. If not, the receiver display sLarts flashing
and you must press I'SCAN'', enler a valid stop channeL-number and press
"ENTER" again.

Press rSCANrl

The receiver and transmit.ter displays are blanl<ed and their decimal points
start. flashing.

Press 'rSET T IliE I'

fnter the dvell time (0.1-9.9 sec.) in the receiver display via the numeric
keys.

Press "ENTER"
The receiver and transmitter dj.splays are reset t.o their initial states.
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4.I.9.2 RECALL SCANNING PARAI.4ETTRS AND RESET SCAN POINTER

EtrE
23

I Press rrSCAN"

The receiver and transmiLter displays are blanked and their decimal Points
start flashinq.

2 Press rrRCL"

The start and stop channel-number are shoun in the receiver display and the
drvell tine in t.he transmitter display. The scan pointer is reset to the
start channel-number.

J Press 'ENTERtt
{he receiver and transmilter displays are reset to their initial states.

4.L.9,3 START/STOP AUTOIIATIC SCANNING

EEEEEEt4
(2) 3 (4)

I Press 'TSCANI
The receiver and transmitter displays are blanl<ed and t.heir decimal points
starts flashing.

(2) Control external scan porl. Press I'RX" to open port. Press "TX" to close
port.. If the port is open the scan s/s signal can be used to start
autonatic scanning. The port is initially closed.

J Press "SCAN"
The scanning annunciator sLarts flashing indicating that the equipment is
in automatic scanning mode. The receiver/ transmit.ter frequency pairs
stored in each channel betueen start and stop wilI be shovn in the
receiver and t.ransmitLer displays For the dvell time set. This is repeated
unLil "ENTERI is pressed. If the scanninq parameters has been changedn
some tir,re may pass before the start channel frequencies appear in the
displays.

(4) Control exlernaL scan port. Press rrRX" to open port. Press "TX" to close
port. If t.l.re port is open the scan s/s signal can be used t.o stop
automatic scanning. If neither !<eys are operated the port-state is as
specified in (2).

5 Press
The scanning annunciator stops f,lashing and the teceivet and transmitter
are set to the frequencies indicated by the displays.
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Note: l,Jhen OPTION bit I is set (see Second Functions), re squelch may be
suitched on to alLou a special scanning in the phone modes (USB; LSB,
A1"1, Rlt). Each channel vilL be rnuted for I.5 seconds t.o orovide settino
time Lo the squelch. Aft.er this period mut.ing is handled by the squelch
in the normal ruay. If the squelch mutes the signal for more than the
dvel] t ir,re programmed, the scanning ryill continue.

4.1.9.4 I.IANUAL SCANNING

trEEtsE
I Press I'RCL "

The receiver and transmitter displays are b.Lanl<ed and their decirnal points
start flashing.

2 Press "SCAN"
The scanning annunciator is turned constanlly 0N indicating that the
equ.ipment j.s in rnanual scanning mode. Tlre start or next channel-nunber
frequeney pair is recalled and shovn in the receiver and transnitter
dispJ.ays until I'SCANI is repressed, ryhich uill reca]l the next pair.

(l) ConLrol external scan port. Press rrRXr' lo open port. Press rrTXrr to close
port. If the port is open t.he scan s/s signal can be used lo step manual
scanning to next frequency pair. The port is initially closed.

4 Press
Ilanua] scan is terminated, Ieaving the displayed frequency pair unchanged.

4.}.10 CLOCK FUNCTiONS

4.1.10.1 SET TII'IE 0F DAY (16 hrs. 45 rnin. )

trtrtrtrtr8
Press "SET T II'IE "
The transmitter display is blanked and the time cursor set (lrd diqiL).

Enter the time of day in the t.ransmitler display via the numeric keys. The
first tuo digits are interpret.ed as hours and the last. tuo digit.s as
minutes.

Press "El.iTER"
The transmitter display shous Lhe time of day if TX is OFF and the
transmitter frequency if TX is 0N. If you set time according to a time
signal you must press rrENTERrr exactJ.y vhen the signal is given as t.his
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synchronizes the clock.

4.1.I0.2 SET tlAl(E-UP TIME (I8 hrs. 00 min. )

and the time cursor seL (lrd diqit ) .

tr1.*l@
Press "SET T Il4E I'

The transmitter display is blanl<ed and the time cursor set (lrd digit).

Press||ENTERI
The transmitter display is reset to its iniLial staLe.

Press "SUPPLY 0N/0FF"

tr8trtrtrtr8
23

Press "SET T II{E"
The transrnitLer display is blanked

Press "RX "

Enter the uake-up time in the transmitter display via the numeric keys.
The first ttuo digits are interpreled as hours and the last truo digits as
minutes .

4 Press rrENTERrl

The Lransmitter display is reset to its initiaL staLe.

4.1.10.] RECALL I.JAKE-UP TII.4E

trtr@
I Press rrSET 

T IllE rt

The transmitter display is blanked and the time cursor set (lrd diqit).

2 Press "RCL "
The transmitter display shorus val<e-up time.

J Press "ENTER"
The transr:ritter display is reset to its inltial state.

4.1.I0.4 START DORMANT STATE



The equipment is svitched 0FF, and vill autornat.icarlv be sr:ritched 0N aoarnat val<e-up tine recallinq the state it uas in before beinq suitched 0Fi.

4.1.11 IIARITEX To select IIARITEX node just rrrat<e
sequence has been terminated. In this sLatc re CIJ
command from the ARQ unit by selecting TELEX mode
IIARITE)i stat.e vhich is identified by the flashing

In IIARITEX mode the l'olloving l<eys are operative:

E
tr

sure that Lhe last l<eying
responds to a l.requeney

and shilting t.o a special
TFLEX annunclator.

Sryitches speal<er 0N,/0FF as described in section 4.2.

Terninates i.iARITEX mode. The IELIX annunciator r:r-il1
stop l"lashing and norr,raL CU operaLion resumed.

Ii OPTION bit 6 is set Lhis l<ey is disableci. 0ther-
uise it functions e>lactly as tlre TILEX l<ey (descrr-
bcd abovc ) .

In some siLuations it is desirablc to inlerrupt the ARI scanninq tenporarily
uhile nal<ing a phone call. In r;his case OPrl0il bit 5 should be sei and TELEX
rnode selecl-ed rnanually prior Lo ARQ scanninq. A pllone ccll is then initiatecl
by selecting tlre appropriate pl-ronc node,uhich uill locl< out tite AilQ frequency
cofirnands, thus enabling nanual lrequcncy selection. r;ihcn ';he pitone call rs
conrpleted the TELIX nodc shou]d be resclcctcd to allov l"urther ARQ scanninq.

TRP 8750 D uill protect against erroncous transrniLting by not allo'uing
continuous l<eying in r,rore ttran 1/2 ninuLe in IIARITE)( rnode. Passecl Llris t.inre
limit the transmil-l-er uill be sryitched OFF and the beeoer activated until a
l<ev i.s oressed.

l,Jhen the is prcssed, the CUB000 stops lisLening lo 1-he ARQ until a
neu transmitter frequency different f,ror,t 2182 is enlered l'rorn l-lrc l<eyboard.

4.I.I2 SECOND FUNCTIONS Thc second function level provides enhanced sysLer,r
control To-TEElAva6;a-user vithout sacriiicinq sirrplicity of t.he primary
l<eypad functions. The leveL consj.sts of 10 nenues (paqes) each containing a
maximum of l0 funclions (lines). Operation on this level vill a]'uays be
identified by the non-standard display synrbol ''1" in tl.rc lcit or riglrt nost
tab of at least one ol the displays.

4-r4



4.].12.] SECOND FUNCTION SYNTAX

(5)

b lanl<ed and the
"1" to identi fy
nistake

dec j-mal poinLs st.art flashing.
a non-sLandard display and

ruil I Lerrlinate second function

number ident.ifies the
nistake "ENTER" ui] I

trtrtr8t-r
Press "2".
The transmiLler displaY is
The receiver display sirovs
|lrr TF rr?lr t,.c n.oc.o.l t- --- .,----- Jy
mode.

Press a number.
The number is passed to ttre receiver display. Tiris
second function page. If the number uas pressed by
terminate second function tnode.

I Press a number.
The number is passed to the receiver display. This number identifies the
second function line. If the number vas pressed by mistake
restart the second function mode.

4 Press
If page and line nunbers are not valid the receiver display starts
ilashinq and Lhe second function mode can be eilher restarted by pressing
"2'r or terminated by pressing "[NTER". If both paqe and fine numbers are
valid the resoective second function is executed and if no further keys
are required in the specific function the displays are restored to the
state Drior to second function execution.

(5) l4ost second functions require additionally l<eys to be pressed. Typically
"2" \ri1l restarl second function mode and "ENTER" terninale it.
Some second functions reeuire confirmation via the "5T0" key. This
situation is indicated by a special \rarning display-f1ash shifting betveen
"lllllll" and the entered number. Pressing rrsTO'r uill execute the
function, "2" lrill restart the second f,unctlon mode and any other key vill
terminate it.

Seeond functions requiring confi rmation:

250: Clear RAI'I

25Iz ReseL sysLem
27Bz Clear "OPT iON" regisLer
2BO-237 z Toggle "PRISETI register bit 0-7
298: Clear "GUARD" reg ister
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4.1.).2.2 PAGE
description in chapter B.

Executable Iines:

2OO: Starl automaLic stepped self
2OIz Stari manuall-y slepped selF
2O2 z Starl autor,rat.ic stepped self,
2O3: Start manually stepped self

Self Lest. For detailed information see self test

test.

test lron an arbi trary
test from an arbitrary

test nurnber.
test number.

4.f .I2.3 P AeE 4 Q4i;) I'liscellaneous iunct.ions.

Executable l"ines:

241: Read accur,rufat.ed on-t.irne. Jhe receiver display ruill shoru Lolal
time of the TRP 8750 D ryith I hour resolution. Pressinq ,'2" or
v.ill restart or terminate second function.

opefa!ion
,,ENTERrl

tile
via the

I ( ref .

.indicated

242: Read and piograrl receiver tune step. The receiver display shovs
present programmablc tune st.ep. A net:l tune step may be entered
numeric l<eys.
Tune sLeps betveen 100 llz and 99 l*lz are possible.
Pressing .'ENTERrr vill terninate second function.
To use this additional tune step, OPTION bit 4 should be set Lo
second functi.on 274).
In this case the l<ey uilt introduce a f,ourth stai-e
by all tune rate annunciators svitched off.

2432 Read single frequency flormaLs in configuration PR0li. The reading address
is initialized to PR0l,l address C. Tlre receiver display shous the
proqrammed lrequency if the RX bit = l. The transnrit.ter display shous the
programmed Frequency if the TX bit = l.
The mode annunciators shoru t.he programned rnodulation(s). Pressinq "Dll.liltR
UP" uill increase the readj.ng address to the next hj.gher located I'ormat
if i.t is not the TTLIIIITER BYTf',.
Pressing "DIl,lilER D0IJN" uill decrease tlre reading address to tlre next
lover located l"ornaL if the present feadinq address is l-righer than PR0t.l
address 0.
l(eeping either'rDIIU.lER" lcey pressed
automatically.
Pressing 'r ryill restart.
For further PR0l.1 format iniornat.ion

uiLl advance ihe readinq address

or terminate second funct ion.
rel"er t.o scction 5.11 .

244: Control BFO frequency. The receiver display shous the present 3F0
frequency. The transmitter display shorys the stored BFO frequency
selected on pouer-up. Pressing "5T0" vill store thc present frequency.
Pressing rr.'call thc stored frequency. Pressing
vill restart or terrninate second iunction.
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245: Read special system parameters in configuralion PR0l'1. The receiver
display shovs the PROl'l address in decimal initialized to Lop of PROtl =
4095. The Lransmitter display shorvs the PRO|I data in decimal. Pressing
"RCL" vill change the disptayed data to hexadecimal, useful uhen readi.ng
BCD. Since the display decoder is not designed for leLters lhe follouinq
synbols are displayed for lrexadecinals greater than 9:

n:t
B:-1
C:if
:':-
i i E'i"nr,

Pressing "Dil'ltlER DOIJN" vill shou the next lover PROl'l address.
Pressing "DIl'ltlER UP" ui1l shorv the next I'riqher PROli address'
Pressing "2" or "ENTER" viII restart or terminate second function.

246t Read CU program release date and version. The receiver display shovs
rel-ease dat.e ( year/monlh/day ) . The transmitter display shovs version
number.
Pressing "2" or ''[NTER" vi]l restart or terminale second function.

247: Read TU program release date and version, The receiver display sholrs
release daLe ( yearlmonth/day ) . The transmitter display shous version
nunber.
Pressing rr2rr or trENTERrr ui.IL restarL or Lerminate second function.

248: Adjust beeper sound level. A continuous conLrol beeping is slarLed.
Pressing I'VOLUi4E UP" vill increase the sound level.
Pressing "V0LUtlE D0IJN" rvill decrease the sound leve1.
Pressing ''2" or TTENTER" rLrill restart or terminate second function
preserving the nev beeper sound level.

249: Suitch antenna OFF. The antenna and l-ransmitter afe s\uitched 0FF. The
pouer annunciators are turned OFF to identil"y anLenna OFF and transmiLter
display shovs time of day to identify transnit.ter OFF. Finally second
Function is terminated. ty'hen "TX 0N,/0FF" is then pressed both anLenna and
transmitter are sui-tched OIJ and oover annunciators and transmitter
display restored to normaf.

4.1.12.4 PAGI 5 (251t) l'liscellaneous
uhen TTGUARDI bit 7 is set. (see second

Executable lines:

250: C.Iear RAI"I. The function requires confirmaLion as described for tlre syntax
l<ey (5). All st.ored frequency pairs and modes, the register and

"GUARD" regislcr ruill be cfeared (:0) and second l"unction t.erminated.

functions. This page can noL be enlered
function page 9).
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25L: Reset system. The funct.ion requires confirmation as described for the
syntax key (5). 32 msec after releasing thc "ST0', key, both CU and TU
processors are reset by running the pover-up program.

4.I.12.5' P ACE 7 (27lj) Controls an B-bi.t ''OPTION'' reqister.

Executable Iines:

270: Toggle rr0PTIONrr bit 0
27Iz l
272: 2
2732 3
2742 4
275t 5
2762 6
277 z 7
278: Clear '|0PTION register
279: Display regi.st.er (bits 0-l in t.ransmitl-er display, bit.s 4-7 in

receiver di.splay ) .

All lines vill display lhe resulting reqister. Pressing rr2rr or
.|ENTERrr uill restart or t.erminat.e second function,

bit functions:

BiT
0
t
2
J

LIVEL

0
l
0
I
0
I
0
l
0
I

FUNCTION
Reserved for future use

Normal
Enable special squelched scanning in 'rphone model
Normal
Enable programmable receiver tune rale
Normal
Enablc phone caII interrupts in IiARITEX node
l,lormal
Disable rrENTERrr l<ey during I4ARITEX node
Normal
No tirne-display "cursorrl

4.I.12.6 PAGE 8 (2Bi;) Controls an I bit reqister intended for use
in insLallation on1y. Special system parameLers ',nhich are difficult to
specify before installation can be changed on localion by t.oggling Lhe
respective bit in this non-volatile reqister. To protect register
againsL erroneous chanqes Page 8 can not be entered vhen "GuARDrr bit 7 is set.
Toggling any bit requires confirmation as described For ihe synt.ax key (5).
Further more "PRESET" is excluded from the CLEAR RAI'I function (250).
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Executable Lines:

280: Toggle
2AI: I
2BZz 2
29iz J
284t 4
2B5r 5
2B5z 6
787: 7
289: Display '.PRESET'r reg.isLer (bits 0-l in transnitLer display' bit 4-7 in

receiver display).

AlI lines vill display thc result.ing regisLer. Pressing "2" or
"fNTEPrr vilL restart or terninale second l"unction.

"PRESET" bit funclions:

3iT LEVEL
0-

FUI']CT ION
Reserved t:" *:r." ,:"

Normal0
1 inable "l(ey inhibi trl
0 rnlorr,ral-
I Disablc povcr display (anpere only)
0 Normal
I Disablc ampere display (po:er only)
0 llornal
I l'nnnlononl nwlopnsl scan transitions

4.L.I2.7 PAGE 9 (29;i) Controls an E-bit "GUAPD' regi.ster. This page can not
be entered ufren 'GUTFDi.' bit 7 is set (cee folloruing explanation).

Ixecutable Iines:

290: Toggle rrGUARDrr bil 0
29Iz I
292t ?
2932 t
2942--4
2952 5

296: 6
2972 7
293: Clear regisLer.
29?: D-tsplay "GUARD" rcgisLer (biLs 0-l in l-ransmiLLcr display, biL /r-7 in

nonoi vor rl;cnlaw)

A1l. llnes uill display the resulLing reg.ister. Prcssing "2" or
v.ill rest.art or Lcrninate second Function.

I
z
3
4
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TTGUARDI bit. functions:

BIT LEVEL FUNCTION
0 0 Normal

I Inhibit direct entry of RX. frequencies
I 0 Norma]

L lnhibit 'rRX" key
2 O Norma]

I Inhibit direct entry of TX frequencies
3 O Normal

I Inhibit. ,'TX,' key
4 0 Norma]

I Inhibit store function
5 0 Norma]

I Inhibit " ST0,' l<ey
6 0 ltlormal

I Inhibit entry of scan pararneters
7 O Norma]

l Inhibit certain second function pages

If programmed in the Configuration PR0li (ref. section 5.11), either of the RX(bit 0 & I) and TX (bit 2-l) GUARD bits set to 1uill cause the respective
display to shoru channeL numbers excJ.usively. If no channel number applies to
the irequency then a rrC'r viLl be displayed (e.q. imrnediately after ,,SUPPLY

0N".
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4.r.r2.7.r

f-*- Ilr
(1)

Clear GUARD-bir- 7 (PAGE GUARD)

(I) Sruitch supply OFF.

? Pnaea rtnal rr :lnd llapn it.

I Suitch supply 0N.

h t.-aa rrncl " nF6cco.l lntil lho heenarr' .\99P

Guard-bit 7 is nov cleared and all

To prevent unauthorized use this syntax

sounds .
second functlon pages can be entered.

is not described in tire User ilanual.
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4.r.IZ.B

2OOt
2OIz
202:
?n?.

24r:
2422

2442

246t
247 z

24Bz

L>U:
25r:

27O-277 t Toggle |'0PTI0N" register bit 0-7
27Bt Clear rr0P 

T IONrr register
279t Read rr0PT I0N" register

2BO-287 z ToggJ.e "PRESET" register bit 0-7
289: Read TTPRESET" register

29O-296: Toggle TTGUARD" register bit 0-6
297: Set TTGUARD'' register bit 7
29Bt C]ear TTGUARD" reqister
2992 Read "GUARD" regis te r

4.2 DESCRIPTION OF OPERATING CONTROLS

Start automatically stepped seLf test
Start nanuaLly st.epped self Lest
Start aut.omatic stepped self test from an arbitrary Lest number.Start rnanually stepped self test from an arbitrary test number.

Read accurnulated on-time
Read and program receiver tune steo
Read single f,requency formals
Control BFO frequency
Read special system paraneters
Read CU reLease date and version
Read TU release date and version
Adjust beeper sound }evel
Turn OFF antenna

Clear RAl,l
Reset system

f',",';l

l;l
Sruitches 0N/0FF the equipment poruer supply. lJhen suitched
0N Lhe equipment enters the state il ryas in just before
being suitched OFF.

Svitches 0N/0FF the transmitler functions. The transr,ritter
display shorys the transmitter frequency ruhen suitched 0N,
and the tirae of day vhen sryitched 0FF.

Increases and decreases t.he light intensity in
the displays, meters and annunciators.I :l l' : I



St.oring of rece iver,/transmi tter l=requency pairs and node.
tJhen "ST0" is pressed Lhe receiver and LransmilLer displays
are blanlced and tlreir decitral poinLs start flashinqr indi-
cating thal a channel number (0-75) rnusL bc entered in the
receiver display via the numeric l<eys.

ScL l-inq/reca] I i nq scanning pararteLers and cLart,/sLop scan-
ninq oi stored rSce i ver/tiansnitter l.requency paifs. The
annuncj"ator is flashing in automaLic scanning node and
lurned conslanlly Ol'J in nanuaf scanning nrode. (ior deLails
see section 4.1)

SetLing tine oi day, seLt ing/rcca} I ing ual<e-up tine, star-
i:ing d6rrnanL staLe-ind sett.ing duell Lime in scanning. (for
det.ails sec section 4.I )

Sr:ritches Otrl/0FF duplex operalion oi the equipmenl. Annun-
ciator 0N indicates that duplex operation is selected.
l'lhen duplex is 0l'1, the receiver J-s constantly ac'cive, even
r:rhen keying the transnilter. If t.ransmitter and rccej.vcr
frequencies are 20 !<l-lz or less apart, the transmitter
display and duplex annunciator are l'J.ashing.

b)

Prir,rary function: Change of receiver frequency. uhen
pressed tlre receiver display is blanl<ed and its

decimal poinL sLarts flashinq, indicating that a neru

receiver frequency r:rust be entered into tl.re ciisplay via
thc numeric l<cys.
Secondary function: Se'tling ol" val<e-up time, vlten I'R)("

is pressed imnediately aftcr "SET TIlitr'. 0pening of tire
external scan oorL (see seciion 1l.l)

Prinary function: Change of transniLter l'requency. t'lhen
prcsscd the transr.riil-er display is blani<ed and

it.s ciecinal points starts flashingr indicating that a

neu transmit.ier frequency n:ust be entered inLo tlte dis-
play via the numeri.c l<eys.
Secondary l'uncl,ion: Recalling oi Lransnitter 1'requency
fron PROil. Closing of Lire exLcrnaL scan conlrol port
( see sect-ion lt. I )

a)

b)
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a)

b)

Primary function: Recalling stored receiver/ transr,ritter
frequencies. ly'hen "RCL" is pressed the receiver and
transmitter displays are blanked and their decimal
points start flashinq, indicating t.hat a channeL-numoer
(0-75) rnust be entered into the receiver cJisolay via the
numeric l<eys.
Secondary function: Recalling val<e-up tine, vhen "RCL',is pressed imnrediately after "SET TIi.lE" and recallinq
scanning parameters vhen ',RCL" is pressed imnediately
after "SCAN" (see section 4.I)

l\Jumeric l<eys

a) Prinary functions:
Ent.ering oF receiver/t ransmi tter frequen-
cies and channel numbers.

b) Secondary flunctions:
Setting scanning parameLers, tine of day,
vake up time and sound level of beeper.
Rcfer to sect.ion 4.I for flurt.her delai]s.

Terminatinq keyboard operation, "ENTEPt' must be pressed to
terminate all l<eyboard operations initiated by the "RX,',
"TXtt, "S10tt, "RCLt', "SCAN|', or numeric [<eys.
Generally the displays vill then be rcset to their initial
sLates if the operating parameters are valid. An exceptionis the self test mode (see clrapter S).

t'"*. ltTl

EE

AdjusLnent of receiver AF-ar'rplifier gain.
(Sound level of internal speaker, handset
phone and headplrone). Pressing one of the l(eys
tutns on Lhe corresponding annunciator, uhich
.is turned oif again rirhen tl-re l<ey is released
or !/hen ninimura or maxirnun sound level is
reached.

Adjustment. of receiver 1F-anplifier gain vhen
rne Abu ]s sulccned ufI.
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trtr Suitches Otl/OFF the AGC (Autonat.ic Gain Control). The an-
nuncialors indicate \uhether the AGC is 0N or 0FF. tJhen the
AGC is 0l'l the receiver IF-anrpliiier qain is auLonatically
adjusted and nanual control disabled. t'Jhen the AGC is stvit-
ched OFF Lhe receiver lF-anplifier qain is maintained on
the leve] it had jusL beflore the AGC uas stritched OFF and
raanuaf conLrol via tl.re "SENSITIVITY" keys is enabled. uhen
selecling a nev receiver l'requency thc AGC should alvays be
0N, Lo ensure tlrat a suitable starL levcl o1. IF-amplifier
gain is set before thc AGC is sr:ritched OFF for manual ad-
justment.

Selccts AGC time constant, that is thc rale at vllich gain
is regulated. Annunciators indicate uhether I'AGC SL0I'J" or
"AGC FAST" is selected. "AGC SLOLJ" is automatically selcc-
ted uhen suilching to t.he modes SSB' Rlt or llCtl.
is autonatically sclecled ulrcn svitciring to the nodes Ail'
TEL[)( or CtJ. The settings se]ected by the systen are as-
sunred to give ti.re besL recepLj,on in the nodes concerned buL
undcr sgeciaf circunlsiancec a bcLtcr lcceoLion ltiqht be
obiained by pressing il. "ACC SL0IJ" ';erc sclccted
and vice versa. In the All and the T[L[X-nodc only "AGC
FASTTT is possible.

Svitchcs 0N/0FF internal and extcrnal loudspeal<er. Annunci-
at.or 0N indieates loudspeal<er(s) 0X. I1' heacipirones are
connccted via lhe socl<et on tlre rcar of Lhe ConLrcI Unit,
the internal loudspeal<er is aluays stvitchccj OFF.

Increases receiver gain J.0 dD by aclivatinq thc Ri-anpJ.i-
fier stagc. Annunciator 0N indicates RF-anplifier 0lJ. Thc
RF-amplif,ier iray be used uitcn tlre reccivcd s.ignal is veal<.

trtr

Decrcases recciver gain 20 dB by i-nsert.inq the antenna
inoul- al-tenuator. AnnunciaLor Otl lndicates atlenuator 0|.,1.

The antenna attenuat.or nay be used if the received signal
is disturbcd by sLrong out-of-band signals.



EE
Et; I

tr@tr@

Switches 0N/0FF Squelch function. Annunciat.or 0N indicat.es
Squelch 0N. If the Squelch is 0N a speech siqnal vith asignal to noise ratio qreatcr Lhan a ccrtajn value is re-
quired_to pass the signal U.rrough the receiver AF-ampli-fier. The Squelch is used t.o eli.minate noise vhen there is
no speech signal on the receiver frequency. The Squelch
Board is optional. uhen not installed, pressing the key
causes no acLion.

Selects frequency step in rece.iver tuninq. An annunciator
befov one of the Llrree right hancl digits oF the receiver
display indicates the f,requency st.ep selected. I0 Hz, 100
llz and 1000 Hz steps are possi.ble.

Tuning of receiver flrequency up or dovn in freguency
steps selected by the "TUIIE RATE" key (see section
4.1 )

Adjustnent of the 8F0 frequency doun and up in ClJ
rnode. Receiver display slrous BFo frequency vhen
either of the l<eys are pressed.

Selects respective iF filLers in CtJ and
tlCtI mode. Annunciator 0N indicates selected
filter.

SelecLing transmission of JIE and
signals in USB (Upper Side Dand).
USB-mode selected.

Selecting transmission of JfE and
signals in LSB (Lover Side Band).
LSB-node selectcd. If transni-ssion
transmitter is 0N, the transrlilter
transmitter function disabled.

reception of JIE and RIE
Annunciator OlJ indicates

reception of JIE and RIE
Annunciator 0N indicates
oF LSB is illegal and
display is flashing and

Selecting t.ransmission of H3t (Upper SiCe Band) and recep-
tion of HIE and A3[ signals. Annunciator 0N indicates Aii
mode selected. If transmission of lllE is illegal and trans-
mitler is 0N, Lhe t.ransmitter display is Flastring and
t.ransmitter funct.ion disabled,
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Selecting Lransmission of
signals (upper Side Band ) .
rnode select.ed.

Fast set-up for 500 l<l-lz.
change recciver Frequenc y

mode. The loudspea!<er ( s )
0l'J and RFAIiP, AliT ATT and
l<eys are enabled and the
tically selected.

RIE and reception of RIE and JIE
Annunciator 0l.l indicates Rl[

Pressinq Llris l<cy vi1J. insLan'e ly
to 5C0 l<liz and sele c'c ilctJ ( H2A )

and AGC are auionaLically sr:ritclreri
SQUELCII svitched OFF. IF FILTIR

intermedial-e typc i'i1ter aulorna-

Selecting Lransr,rission and recepr.ion o1' Telex in Ffil node.
Annuncialor 0N indicates Telexnode selected. Tl-re Telex
funcl-ion is ootional.

Fast se! up for 2IB2 t<llz. Pressing this !<ey uill instantly
changc receiver and Lransrnitier frequency to 2IB2 "J'lz-,
select All (lllE) nodc, seleet FULL PO|JER, and enabfe trans-
mitter I'uncLion (T)( 0ll). The loudspeal<er(s) and AGC are
automatically suit.ched 0l'J and RF-AIrIP' ANT ATT and SQUTLCH

suilched OFF. Antenna currenl is displayed uiten transmit-
tinq.

SeJ.ect.inq transnission and recaption of AIA t'torse tele-
graphy signals. nnnunciator OlJ indicates Cfl-r:ode sel"ected.
If transmission o1" A1A is illega} and Lransnission is Ol'Jt

the l-ransmitLel display .is i"Iashing and Lransnitter func-
tion clisabled. IF FILTIR l<eys are enabled and Lhe inter-
nediate type filter auLor.tatically selected' BFO is enabled
and AGC is suitched 0fJ.

SeJ.ecling Lransrrrission and reception of ll2A modulated norse
lelegraphy signals. AnnunciaLor OlJ indicates IlCll-node se-
Lected. If transnission of ll2A is illcqal and transnission
is 0l'1, ti-re transr.ritter ciisplay is flaslling and Lransnitter
disabled. if FILTER l.eys are enabLed and tl're interrflediate
type iiller aul-onat.ically sel-ccled. AGC is suiLched 0t'J.
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Activating Ant.enna Tuner, Pressing Lhis l<ey uiII st.art the
automatic tuning procedure in the ATU (Antenna Tunjna
Unit). Tuning is performed in less than 1,5 sec. preJsinn
Lhe handset l<ey for the f'irs'u tine after chanqinq transmit-ter frequcncy vil] also start the Luning procJduic, and itis therel'ore not necessary to press "T)( TUNE" in this case.

is normally used uhen the frequency has been
unchanged for some t.irle and t.he antenna imoedance has
changed due Lo external circunstances (sec section 4.1).

tr
@

Selecting lou t.ransmitter output po\rcr (approx. I0 IJ P[p).
Annuneiator 0N indicates L0[.J POUER se]ected.

Pressing "LOIJ POLER" and "lltDIUtl P0UER" sirnultaneously
selects LBU-lltDIUt4 output pouer (approx. l0 U PEP).
LO|J and l,iEDIUll pouer annunciators simultaneously 0l.l
indicates LOU-IIEDIUIl oouer level selccLed.

Selectinq medium transmit.ter output pouer (approx. 90 [l
PEP). Annunciator 0N indicates lltDiltti P0IJER selected.

Pressing "FULL P0|JER" and "l,lEDIUll P0tlER" simultaneously
selects FULL-lltDIUll outpul pouer (approx. 260 l/ PtP).
FULL and i'lEDIUl.l pouer annunciators sir.rult.aneously 0N
indicates fULL-l.lEDiUl4 povrer level selected.

Select.ing l'uLl Lransmitter oui-put. pouer (approx. 750 t'J

PtP). Annunciator 0N indicates FULL P0IJER select.ed.

@@
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Tesiing and transnitting the Lr:ro-Lone alarn signal. Press

"ST0P ALAtll'I" and t.irc IefL l<ey sinultaneously and l<eep
pressed to tesi alart:. The alarr;: siqnal is lreard in the
loucispea!<er, and Lransniller l<eying is disabled. Ii' thc
Dunny LoatJ option is insl-alled thc alarn cenerator and
thc transmitter is tesLed on the buil.t-in dumny .load of
the Anlenna Tuning unit.. Thc Antenna Current ileter indi-
cates currcnL int.o Lirc dur,r.ty load. The OuLpuL Pouer and
Anl-enna Current annunciators are flashing to sl-tov that
Lhe transnitler is.in l-ire tesl- modc. Test. on dunr,ry loacJ
cannot be pcrlorned on 2182 l<flz.

Press tfrc lefL and right i:cys sit;tuf Laneousfy Lo scnc!
alarm. Tlre alarn signal is lreard in the loudspcai<er and
transnritted for l!5 sec. on the select.ed frcqucney i1' the
Lransr,ritter is 0lrl. Tlre alarn signal may be interrupled by
Dressinc rrST0P ALAR|l".

1r.2.1 Transmitter Displav In its initial statc tlre LransnitLer display shot s
thetrai@in|<|lzifTXis0lJor|.|rei-ir,reofdayinl]oUrsand
ninutes ifl TX is 0FF. Tine of day is irrdicated by a flashing tine cursor (Jrd
digit). A stea<Jy Lirne cursor indicates thaL cntcring or recall.ing of tinc has
not yet been terninated. A ilashing decinal poin: ind.icates thal enteringt
stofing or reca.Iling of a iransmit.ter irequency has noL yet been terminaLed.
Flashing digits indicate t.hat. the transrniLtcr l'requcncy and,/or rrodo .is
unautlrorized, i.e. tl-re l'requency is outside tire specified range and,/or not
conl-oined in tl-re l'requency PR0il. The LransniLt.er cannot bc i<eyed if Lhe
'transniti-er display is l'Iashinq.

1r.2.2 Receiver Displav In ils iniLiaL staLe the receiver display shous :he
receivei frequency in l<llz. A ilashing dcci;tal point indica'"es l-haL enteringt
sloring or recalling of, a receiver irequency or channel-nuntber has not yet
becn terninal-ed. Flashing digils indicate tl-rat tl're frcquency or ciranneL-
nunber is outside the specified ranqe.

4.2.1 Sional Strenqth neter Gives a rel.at.ive inclica'rion of ilre s.ignaL
strengih in the received signal.

4.2.4 0utput pover,/AnLenna current rr,leter lieasures l-he antenna curreni: during
transniffiindicated by tite ant.enna currcnl
annunciator. Gives a relative indica'cion of the transr,tiL'cer output pouer
durincr trans- nission on other irequencics by neasuring tlte output peal<

vol'cage,/curreni, as indicated by tlre oui:put pouer annunciator. A flashj-ng
r,reter indicales a 1'au1t in the Transceiver Uni'r - Ant.cnna Tuning Unif
comnunicaLion.



4.2.5 Olrtput_gover gnnulciator ALso serves as a mLsmatch indicator on allrrequencres..lt the input stJR of the Antenna Tuning ljnit exeeds J.:r the outputpouer annunciator starts flashing, indicating that-tuning is requireJ.

4.2.5. leduqed pgyer annunciator Il' t.he temperature of re pover Amplifierheatslnk and,/or the Antenna Tuning Unit excecds their maxinum levels. the
output pover is reduced by 5 dB uhicrr is indicated by the reduced por:rer
annunciator. This may occur due to extreme environrnental and,/or vorlcing
conditions.
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5. INSTALLATION

correct installation oF the equipment is important 1"or maximum performance and

reliability. Antennas and earth connections must be installed uj-th the
greatesL cire using corrosion resistant materials. Cable routing shail-be made

6o the cables are proteeted from physical damage. Cable bends especially on

coaxial cables may noL be sharp and a sufficient number of clips or straps
should be used for securing the cables. Before installing the equipment. mal<e

sure that the Configuration PR0f'1 is properly progranmed, see section 5.1I'

5.1 l4ounting the Control Unit

The control ljnit can be t.ablet.op or bull<head mounted. Fiq. 5.1 shovs overa]l
dimensions and a drilling plan for lhe necessary holes. The unit is bolted
through trvo holes on the botLom part of the cabinet. The unit must be opened

'hen 
Solting. Loosen t6e Lvo l"ront panel screus and lift off the front panel.

The front panel is hinged to thc botton part by means of tuo flexible straps.
To enable cable entry from eilher side of the unit, the botLom parL of the
cabinet may be turned IB0 degrees relative to the front Panel. To alter the
position, open the unit and loosen the screus oF the hinges in the bottom part
ol the cabinet and release Lhe hinges. Turn the front panel and flix the hinges
in the opposile side of Lhe cabinet bottom. Be carefu.l noL to damage any
componenls or to drop any conducting objects onto the printed circuil- boards
of the unit. The front panel can be tilted 1'or convenient operation. To

adjust the angle loosen the tvo front panel screvs and open the unit. l'love the
tvo stop pins in each side of the unit to Lhe appropriate holes and refit the
front oanel.

5.2 l,lounting the Transceiver Unit

The Transceiver Unit may be nounted up to 100 metres from the Control Unit
using a screened 15 x 0.5 nr" zq. mulLituire cable for interconnection. The unit
should be installed in a dry place and consideration should be given to
accessibiliLy for servicing. The bracl<ets supplied alLov for bu.ll<head or bench
mountinq. fig. 5.2 shovs mounting details. It i.s inrportani Lo provide plenty
ofl airspace belou and above the unit, for adequate air eirculation through Llre
heatsink at t.he bacl< of the unit.

5.3 Mounting the Antenna Tuning unit

The Antenna Tuning Unit nay be mounLed up to 100 metres from the Transceiver
Unit using RG-ZI3/U (RG-8A/U) coaxial cable and a screened 15 x 0.5 mm sq.
multiuire cable for int.erconneclion. The unit should be installed near the
antenna fleed point. f ),9. 5.3 shovs mounting detaiJ.s.



5.4 Pouer Supply

The TRP 8750 D operates at vortages betrveen 2r.6 and 4r.5 vDc and i.s to bepovered from a 24 or l2 vort bat[ery or from a separate AC pover suppry unit.The suppry leads arc connected t.o the Transeeiver Unit through trre tauie entryat the rear of the cabinet. The suppry terninal strip is adJpted ror screeneapouer supply cable as required by some administraLions, The scrcen of thecable is connected to the center terminal. The term.inal strip nay be rernovedfrorn lhe chassis for easier access. Att.ention should be p"ii to'c-in-n"..218-l ulrich recommends that cabres in the vicinity of the 
"""":.uint 
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room, and cables r:riLhin re radio room, are screened byencrosJ.nq tlrem in metal conduits, unless ttre cables themselvei are ei'fectivelyscreened. The earth connection of re equipnent virl not cause the bal-tery cobe earthed. l'iaximum permissibre pear< voltage betveen the battery terminars andearth is 100 V. IJote that Fuses nust be piovided in the supply leads.Installation diaqram fig. 5.) shous the necessary cab]e cross iections and
exLernal fuse ra t inqs.

5.5 Earth Connections

5.5.1 Antelna Tunino unit As. the eart.h connecl.ion oF a transmitter is partof the total antenna system, it is of Llre utmost inportance Ll-rat. the earlh
connection to the Antenna Tuning unit is constructed to have the lovest
possible RF-impedance. Losses in tl.re earth connect-ion vill result in a
decrease in radialed pover vhich neans that the ranqe of Ure t.ransnitter uill
be reduceci. In st.eel ships a 50;< 0.5 nnr copper strap as short. as possibre is
eonnected betveen the carth terrninal at ttrc bot.ton of re Antenna Tunino unil-
and tuo r/2" or I'112 bolts ruelded lo the superstructure. vcsseLs consLrJcted
of non-conducting r,raterials must. be equippcd ui'ch a copper ear r plate having
a rninimur; atea of 1 square neLre nounted belorv thc uater line. Frorn a coDper
earth bolt hard soldered to the eart.h plate a 50 x 0.5 mm copper strap is run,
preferably uninterrupted to the earth terminal at the botton ol' the Antenna
Tuning Unit. Shou]d it be.necessary to breal< the copper strap, for exanple to
pass through a deck, Ltto I/Z,t or l,ll2 bolts should be used for this feed 

'

through. The copper strap nray not be passed through iron pipes and should be
kept at minimum distance of 0.5 m fron iron parts ofl some extent. If this
minirnum distance cannot be kept the copper strap must be effectively connectedto these parts using a strap having Lhe same climcnsions. 0n ruooden ships
having a superstructure of metal, t.his superstructure should also be
effectivery connected to thc copper strap by using stainless steel bolts and
preferably pieces ol" st.ainLess steel strips beLween re net.al parts.

5.5.2 0th.er Units All other unil-s irrust be grounded separately t.o the ships
netal in Lhe shortest possibJ_e ruay. The Control Unit is connect.ecl to qround
fron the ground frame at the cable ent.ries usino a 2.5 mm sq. uire. In t.he
Transceiver Unit a ground strap is connected to the ground terninal aL the
cable entry, 0n vessels vith no netallic superstructure Ure ground connection
at t.ire Control Unlt and the Transceiver ljnit rnay be onitted.



5.6 Antennae

The standard equipment is used vith separate t.ransmilting arid receiving
antennas. If, horuever, the Antenna Tuning Unit is fitted uith the optional
Antenna Relay Board164lla common antenna may be used for transnission and
reception. The antennas should be erected vell in the clear, auay from any
objects uhose i.nfluence on the antenna may vary, such as derriclcs etc.
InsulaLors should be of the best type l-raving Lou lcalcage even uhen uet. Stays,
vires, steel masts etc. should be either effectively eart.lred or insuLated.
Tlre receiving antenna should be l<ept as far as possible irom electrical
equipment in order Lo minimize noise. Electrical installation such as cable
braiding (screens) and instrumenLs in the vicinity oi the receiving antenna
should be earthed effectively, and the inslruments in question should be
fitied'uith noise-inter ference suppression devices, effective in the range 0.1
t'{Hz to l0 lltlz.

5.6.I Transmitter Antenr3q Tire Antenna Tuning Unit uill tune on any frequency
in Lhe ffile .17-To-3d-iiF7 to vire andlor uhiF antennas of 7 to l0 metres
toLal lenqth. A long antenna is preferable viLh regard to radiated pover. The
antenna is terminated at Lhe insulator at the top o1' the Antenna Tuning Unit.
The insulator musL be relieved from mechanical stress by usinq roax. 1 met.re
flexible vire betveen the insulator and a support.

t.().2 Receiver Ant.enna Lenctth: 7-3O n. The antenna feed-in should !:e coaxi.aL
cable. TFE-iEEEfIEi-EiEenna [ermina] is a lJllF-connector (PL 259 Lype) located
in the Transceiver UniL. If a lono cable is used an imoedance riatchino
transformer should be inserLed at ilre antenna end of the feeder. In on6
antenna installations using Lhe opl-iona1 Antenna Relay Board IZII this
transformer is built-in.

5.7 Interconnection of Units

5.7.I Control Unit-to-Transceiver Uni.t eonneclions The unit.s are
interco ed mu.Itiuirc cable (r,rax.
100 metres). In order to connect t.he cable to the Control Unit the front
panel is renoved. The cable is entered Lhrough the tlrreaded cable enlry and
the vires are then connected to the terminal strip marl<ed 60I-T52 Transceiver
Unit. N0TE: lJire ends should be fitted vith cable end s.leeves before mounting.
The screen is connecLed t.o the ground irane at the cable entry. To connect
tire cable to the Transceiver Unit thc front musL be ooened. Ttre cable is
cntered through the cable entry at the bacl< of the unit and the ulrcs are
connected to the terrninal. sLrip marked 620-TSJ Control Unit. The screen musL
be connected t.o the chassis bracl<et. For connecLions see instaLlation diaoram



5.7.2 Trans-cejver Unit-to-trtenna Tuninq Unit connections The unit.s are
inLerconnected by an RG-ZIt/U (RG-BA,/U) coaxial cable and a 15 x 0.5 mm sq.
screened multiurire cable (max. I00 metres). In one-antenna instal- lations
using the optional Antenna Relay Board lZ-4l an addi.tional Rc-Zl3/U coaxial
cable is used. The coaxial cabLes are terminated in UHF-connectors (pL 259
bype). the sockets in the Transceiver LJnit. may be removed from Lhe chassis flor
easier access. The multiruire cable is mounted i"n the same vay in the
Transceiver Unit as the cable from t.he Control Unit. The vires are connected
to the terminal strip marked 620-T51 Antenna Tuninq Unit, see fig. 5.3. NOTE:
If the TRP 8750 D is not operated uilh an ATU 8750 Antenna Tuning Unit a st.rap
must be placed betueen terminal no. 5 (TUNE) and terminal no. 7 (TPR) of 62O-
TS1. A missing strap uill cause Lhe PorLrer l4eter display to flash Il sec.
after a TUNE sequence has been initiated. The cables enter the Antenna Tuning
Unit through the threaded cable entries at the bottom of the unit. The uires
must be connected as shovn in fig. 5.3. The screen of the multiryire cable must
be connected to the receptacle at the groundinq tab next to the terminal
stri.p. N0TE: tJire ends of the mult.iruire cable should be fitted vit.h cable end
sleeves before mounting. In installations vith long earth straps to the
Antenna Tuning Unit, high RF vollages may be present on the ATU ground
termj.nal. To avoid this voltage being coupJ.ed to the Transceiver Unit the
interconnection cabLes must be run from the Transceiver Unit to the point
vhere the copper strap from the Antenna Tuninq Unit is connected to earth.
From this point the cables must follor:r the copper strap to the Antenna Tuning
Unit. The cables shouLd be placed upon the cenLer of t.he copper strap to
ensure good coupling. The part of the cable-run betveen earth and the
Transceiver Unit must not be run in oaraLle.l vith the earth strao uithin a
distance oF at least I metre.

5.8 Connection of External Equipment

Auxiliary terminals in the Control LJnit.and the Transceiver Unit allovs
various external equipment to be connect.ed to the TRP 8750 D. In tables 5.2
and 5.5 terminaL assignments are listed for the Control Unit and the Transcei-
ver Unit respectively. Screened cable should be used uith the screen connected
to ground Frame or chassis.

5.B.1@Thetransmitterpre-keyingtirneshou]dbe
approx. 7 ms. nol less. Telex modems vith prograrnmable pre-keying Lime must be
programmed to t.his value, In case of telex modems uith a fixed pre-keying time
Ionger than 7 ms. a time delay rnay be inLroduced by the TELEX KEY DELAY
cir6uit on PCB EdTl in the Control Unit. The leading edge of the TELEX KEY

signal may be delayed by up to l0 nrs. in steps of 1.Ji ns. by moving a strap
Lo the appropriate position.
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Telex modem pre-keying time minus selected telex key delay time must. be equal
to 7 ms . of rnore.

5.9 Final Installation Check

5.9.1 For operation of the equi-pment please refer t.o chapter 4. Not.e thal an
appro- prj.ate progranmed Configuralion PROl.l must. be insialled in the Control
Unit, see section 5.1I. The Antenna Tuning Unit vill Lune auiomatically to
tlre transnitter antenna uhen the equipment is l<eyed or the TUNE button is
pressed. The, standing uave ratio (SllR) at t.he lnput of the tuning unit is
automatically measured after t.i.re tuning sequence. If t.he StlR exceeds approx. 3
the Pouer Annunciator on tl're Control Unit vill flash, indicating Lhat correct
tuning has not. been obtained. In this case, investigate the antenna
installation and control that the anten- na lengtlr is r:rithin the boundaries.

5.9.2 2IB2 kllz llanual Tune Set.-up To enable manual tuning on ZIBZ kHz re
I'lanua.I Tuning Suitches in the Antenna Tuning Unit must be preset on the final
anLenna i.nstaLLalion. Remove t.he cover of Lhe Anlenna Tuninq unit and follory
befou orocedure.
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Control that all t'lanual SviLches are in oosition off. uith the svitch
AUTO/2I52 kHz (S5) in position "AUT0", a normaf Luning procedure is perl'ormed
on 2182 kHz. The llanual Tuning Svitches are then svitched rr0Nrr, as indicat.ed
by light in the Tune Set-up IndicaLors. Ensure that the transmitter is not
keyed. Check correcL setLing of the ilanual Tuning Suitches by svitching 55 to
position 2182 lcHz and simultaneously control that none of the Tune Set-up
Indicators change. If any of the indical-ors change, repeat the procedure. t{hen
55 is svit.ched bac!< to "AUTO" Lhe Tune SeL-up ,uill be reset;

5.10 Remote Frequency Control

TRP 8750 D is equipped rvith a serial interface for remote telex operation.
That is, the receiver and,/or transmitt.er frequencies may be remote controlled
vhereas telex mode rvill be automatically selected. The remote control
terminals are the 501-TSl Auxiliary Terminals no. I to 4r see Table 5.2. The
interface, vhen used, has to be enabled by the appropriate Configuration PR0l'l
programning, see section 5.11. PROll addr. FEDh/4O17d IIARITEX.

The inlerface circui.t confotms elecLrically to the []A standard RS-2]2C usinq
the follou.ing:

Baud rate : 2400 bps
Parity : Odd
llord J.ength : I bits
Starl bits : I
StoD bits : I
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1.
t

4.

5.I0.1 DATA FORI'IAT

Address uord: This vord, vhen transmitt.ed to TRP 8750 D, initiates Lhe
command cycle. To identify Lhe address ruord b.its 5 and 7
shall boLh be set. to l. Thus, any other vord types used vill
have t.o be less Lhan C0h/192d.

Reserved addresses:
CZh/ I94d : Receiver
Cth/ I95d 3 Transmitter
FFh/255d : Droadcasl

Comnand vord: The vord immediately i'ollouinq the address uord contains tlre
connano.

Reserved commands:
00h,/0d : lleset .

The TRP 8750 D uilI run the polrer-up sequence.
I4h/?Ad : Frequency inpul.

The next. 4 vords uill be interpreted as a fre-
quency .

Frequency vords: After a frequency conrrrand 4 rvords are used to specify the
l'requency in pacl<ed BCD:

l0 llHz I illlz
100 l<Hz I0 l<Hz

I kl-lz 100 Hz
10 tlz 0

Status vord: Aiter having received ihe frequency conmand and all l'our
frequency vords, the TRP 8750 D Lransmits a status uord
having the lolloving format:

Bit

7: Interface error. flhen set t.o I Lhis bit identifies
either a pariLy, l.raming, overtun or daLa format error.
The comrnand cyele must be repeated.

6 : Aluays 0.

5 : Busy. IJhen set Lo I this bit idenLifies that the TRP

8750 D is not ready. The connand cycle nust be fepeated.

0-4 : Address echo. This field contains the five LSB's of the
recei-ved address vord.



5.I1 Conflguratlon PR0l4 Prograrmd.ng

The Configuration Prom contains 4 kbytes in ruhich legal frequencies, frequency
bands and special system parameters can be programned For customizing the
equipment. Legal frequencies and frequency bands are stacked in the louer
part of the Prom together uith legal moduLation beginning at Prom address 0
and progressing upruard in 4 byte steps unt.il a Limiter byte.containing Lhe
data 255d/FFh is located. Special system paraneters are stacked in the l-righer
part of the Prom beginning at. Pron address 4O95d/FFFI'I progressing dovnuard.

5.11.1 APPLICABLE PROI1S:

TEXAS: Tl'lSz5lzJL
It.ts25L32JL

HITACHI: HN462512
HN462532G
HN462532G-2

,.8



5. }I.2 CONFIGURATION PROI'I I'IAP

Address

DEC HEX

0 000

004

008

00cIL LEGAL FREQUENCIES

LII'iITER BYTT

SINGLE
FREQUENCY

SINGLE
FREQUENCY

SINGLE
FREQUENCY

FREQUENCY

SPECIAL
SYSTEI'.l

PARAI.IETERS
4095 FFF
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5.1I.] SINGLE FREQUENCY FORMAT

ADDR n

n+1

n-r2

n+3

D7 D6 D5 D4, D3 D2 Dl DO
IX RX ITU ITU-

BAND
UUU x lU l'lHz

tsCD x I l"lllz BCD x I00 kHz

BCD x l0 kHz BCD x l l<Hz

BCD x 100 Hz I,IODULATION

5.1I.3.1 I'"IODULATION HEXADECII,IAL

0:JlE
1:RlE
,. u?F

l:AIA
4zHZA
5:FlB
6:LSB
7:JlE&RlE
B: reserved for future use
9 : reserved for future use
A: reserved for fut.ure use
B : reserved for future use
C : reserved ior future use
D: reserved for future use
E : reserved For fut.ure use
F : don't care

5.TI.3.2 RX AND TX BITS:

0 : Frequency and modulation do not apply to RX or TX respectively.
1 : Frequency and modulat.ion apply to RX or TX respectively.
Both bits may be programned in the sarne array.

5.II.3.1 ITU BIT:

0 : ITU channel apply to programmed frequency in accordance uilh selected
channel-nur,rber .

I : ITu channeL do not apply to progranmed frequency.

5.]I.].4 ITU BAND-BIT:

0 : The programrned frequency is \rithj"n the band specified by the short-number.
I : The prograrnmed frequency is I llHz above the band specified by the

short-number.



ADDR

n
n
n
n
n

n

+?

,1

5.II.3.5 ITU CHANNELS l.Jhen programmi.ng a "LEGAL FREQUENCY" table consisting
oi-ltte f f U-iffinnEfFre-quencies aid/or o[her frequencies Lo be selected by the

"RECALL ITU - - -rr syntaxes, it is necessary to consider the search-algorit hm

u""a. ffrio algorithm initial.es the search at PR0l-l addr. 0 and progresses until
eiu-rer the 'Li$1ITER ByT[" (255d./FFh) or the desired "SINGLE FREQUEIJCYTT is
found. The 'iRECALL ITU FREQUINCY PAIRS FR0ll PR0l'1" syntax uti]izes 2 separate
searches to obtain the pair. Having entere "8"-rtl "- r' 5rr - nE[lTERrl

the desired frequency is found as Lhe l5Lh "SINGLE FREQUENCY" in Lhe I illlz
band (if ITU BAND-BII = [) having the RX-BIT = Ir ITU-BIT = 0 and the
modulation nibble validating the present receiver mode.

5. l1 .4 LBIIUENCY- BA\gjru! The sinqle frequency format mav be used in
pairs to-Fffi-E-TffiIErrcy brnd fornat as shoun belov. This flormat is used to
additionally limit the t.ransmitter frequency range. Ithen programrned,

transmission outside this band is not possiblc. llore than one band may be

programmed. Please note that the bit- and modulation nibbles nusl be 0'

]'*'"

frequency

) 
r*"" rrequency

5,I].5 SPECIAL SYSTEII PARAIIETERS

ADDR DATA

409rd/FFFh

DESCRIPT ION

Telex audio center
Display of assigned
I500 Ilz
1500 l-lz

3

25OO tlz

frequency
frequency

zrd/r5h
zzd/L6h

:
37d/25h
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4095d/FFFh Display of carrier frequency
l-4 9d/95h : 1500 Hz
L50d/95h : 150 0 Hz

153d/99h : 1900 Hz
150d/A0h z 2000 Hz

165d/A5h : 2500 Hz
When assigned frequency display is used, anj-nput at the programmed audio cente!
freguency wil-l- be transmitted at the
displayed frequency.
When carrier frequency display is used, an
input at the programmed auaio center
frequency will be used as an USB signal at
the displayed fequency + the audio center
froarranarr
e"i'Jiii"i'a"ta are defauJ-ted to 23d/r1r-

4094d/FFEh Transmitter frequency status
155d/A5h : Free transmitter frequencies
25sdlFEh : Only transmitter frequencies contai-ned in

lower part of the Prom
Any other data are defaulted to 255dlFFh

4093d/FFDh Dunmy load during alarm test
0d/00h : Enable dunmy load lncl-. 2!82

180d/B4h : Enable dummv load excL. 2182
255dlFFh : Disable durnirv Ioad

Any other data are d.efaulted to 255dlFFh

4092d/Frch Morse
4dl04h : Enable 500, CW. MCW, FII,TER and BFO keys.

DisabLe transmitter in MCw node above 1605
kHz.

L95d/C3h : Disable 500, CW, MCW, FILTER and BFO keys
-,,\\.!/tth . Fnrhlo -

Any other data are defaulted to 255dlFFh

4091d/FFBh AGC and Sensitivity
195d/C3h : Disable AGC and Sensitivity keys
255dlFFh : Enable

Any other data are defaulted to 255dlFFL

4090d/FFAh RF Amplifier and Antenna Attenuator
195d/C3h : Disable RF-AMP and ANT-ATT keys
25sdlFFh : Enabl-e

Any other data are defaulted to 255dlFFh
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4089d/FF9h

4088d/rF8h

4087d/FF7h

408 6dlFF6h

4085d/FF5h

4084d/FF4h

4 08 3d/FF3h

4082d/FF2}j.

4 0 81d/FF1h

4 0 8 0d/Fr0h

0d/00h

19 5d/C3h
2 5 5d/FFh

19sd/c3h
255dlFFh

19sd/c3h
2 5 5d/FFh

2r0d/Dzh.
255dlFFh

2r0d/D2h
2 5 5d/FFh

6dl 0 6h
2 5 5d/FFh

2d/ 02}].
255dlFFh

195d/C3h
255dlrrh

180d/B4h
255dlFFh

0d/ 0 0h
255dlFFh

AIarm
Enab1e 500, 2L82,
atarni
Disable 500, 2182
EnabIe
Any other data are

and ALARM.keYs' continuous

and ALARM keYs

defaulted to 2 55d/FFh

Disable R3E key
EnabIe
Any other data are defaulted to 255dlFFh

I,SB
Disable I,SB key
Enable
Any other data are defaul'ted to 255dlFFh

SCAN
Enable SCAN key
Disable
Any other data are defaufted to 255dlFFh

Fast AGC & Slow AGC
EnabLe AGC-SLOW and AGC-FAST keys
Disable
Any other data are defaulted to 255dlFFh

LSB Transmitting
Enable transmitter in LSB mode
Disable
Any other data are defaulted to 255dlFFh

il3E Transmitting
enable transmitter in H3E mode
disable
Any other data are defaulted to 255dlFFh

VERY NARROW FIITER
Disable VERY-NARROW keY
EnabIe
Any other data are defaul-ted to 255dlFFh

Antenna in Tx-Off-State
Antenna disconnected
Antenna connected
Any other data are defaulted to 255dlFFh

Di-stress mode
Select J3E when "2182" is Pressed
Select H3E when "2182" is pressed
Anv other data are defaulted to 255dlFFh
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4079d/FEFh

4078d/FEEh

4077d/FEDh

4 07 6dlFECh

4 07 5d/FEBh

4 0 7 4dlFEAh

4 0 7 3d/FE9h

32d/ 20rr.
255d/FFh

22d/ T6h
255dlFFh

2t0d/D2}l
255dlFFh

32d/20h

255dlFFh

195d/C3h :

255dlFFh:

255dlFFh:
BCD :

r! tol t >n
255dlFFh

Numeric keyboard type
CCITT. Top left key = "1"Standard. Top right key : '9"
Any other data are defaulted to'
255d/FFh

Alarm Band
Disable alarm be]-ow 1605 kHz.
Enable alarm in a1l- bands,
Any other data are defaulted to
2 55d/ FFh

Maritex
Enable Maritex interface
Disable
Any other data are defaulted to
255dlFFh
Receiver frequency st atus
Only receiver frequencj-es contained
in the fower part of the Prom
Free receiver frequencies
Any other data are defau.lted to
255dlFFh

Frequency Display
Disable freguency display. Only
channeL nunlcers can be entered and
dispLayed except using special

Enabl-e frequency display
Any other data are defaulted to
255dlFFh

Maximum output power
FuLl- output power range
Prograruning a packed BCD number wil-l
Limit the maximlrm output power to 30
t j-mes the prograrnmed value
Ex: Data

15d/ 10h
24d/ 78})

Output power
300 w
540 w

Any non-BCD data or BCD-data
exceeding the max. power of the
equipnent are defaulted to 25sd/FEh

Reduced output power between l-.6 and
4 NlHz
No output power reduction
Output power reduced to 400 w when
the transmitter frequency is between
1.6 and 4 MHz
Any other data are defaulted to
255dlFFh
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4072d/FtAh Ex LernaL scan control

Disable:
0 = enable
I: disable

Transition:
0 = high lo loru
I = loru to high

RX/TX !<eys:
0 = enable use of

R)( l<ey t.o enable externaf scan and
T)( key to disabLe external scan

I = disable use of l<eys to controL
externaL scan

1-
enable use of external scarr
disable externaL scan and nealect D6 - D0



Terminal Designation Direction Signal leve1 Remarks

No. 1

5

6

'l

U

9

11

L2

L5

74

If,

l-5

L7

18

I:'

20

2L

22

23

TX REM

GND

RX REM

GND

2L82 SEL

GND

scAN s/s

GND

TEIEX KEY

GND

AUX KEY

GND

TELEX IN

GND

AUX IN

GND

I,INE OUT

GND

SPEAKER -
SPEAKER +

KEY INHIBIT

GND

OPTIONAL IN
GND

Input

0utput

0utput

Input

Input

Input

Input

Input

Output

Output

Input

Input

RS-2 32C

RS-232C

74tS00

0/72

-_LO to

to

10 dBm

-l-0 10 dBm

0/12

0/L2

-lo

0to

0/12

0/L2

+1" 0 dBm

w

Remote Control
Seri-al Data

Remote Contro]-
Serial Data

Itigh when 2L82 ls
selected

qf^ri /ql-^- 
^€

scannl-ng
(user progranrnable )

Keyes Tx in TEIEX
mode when LOlv

Keyes Tx in USB, LSB,
AM.R3E modes when LOw

600 ohms audio input.
Open in TEIEX mode *

600 ohms audio input.
Open in USB, LSB, AM
or R3E modes when AUX
KEY is LOW *

600 ohms audio
output. Adjustable *

Load impedance 8 ohms

Inhibit keying when
row **

Reserved for
future use

* An optional LINE TRANSFORMER BOARD 603 is avaifable providing
balanced input/output.

** KEY INIIIBIT input is applicable only when Preset bit q : "f",
see second function 284.

601-T51 AUXILIARY TERMINAIS, CONTROI, UNIT

Table 5.2
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HANDSET SOCI(ET:

EXTERNAL CONNECTIONS, CONTROL UNIT

Table 5.1

Terminal
No.

Designation Direction Signal level Rcnarks

I
z

4

t,lIc

GND

TARPIECE

+12V

HANDSET

Input

0utput

0utput

Input

50mV-LV

0 - I0 ntL'

r-12V

o/r2 u

Inlernally adjustable
+/-8 dB

500 ohms. Controlled by
VOLUIlE

Supply for l'1IC. Anplifier

l(eyes Tx in USB, LSB, ALI

or RJE uhen L0tJ

HEADPHONE SOCI(ET:

Terminal
I'lo.

DesignaLion Direction Signal level Remarl<s

2

3 -LS

0u t.pu t. 0 T0 10-160 mtl l'lono or stereo headphones nay
beused.Bohn-5l<ohm

Rrri lt-in cnoalzor i<

diseonnected vhen jacl<
is inserted

I,IORSE I(EY SOCI(ET:

Terminal
. No.

Designation Direction Siqna1 level Remarks

I

Z

ITORSE KTY

GND

Input o/r2 u l(eyes T:: in CIJ or l-lCtJ

uhen LOIJ



Terminal
No.

Designation Direct.ion Remarlcs

I

z GND

Input

Input

Supply from 24/32 U battery
or P 8750/P B75r

Screen

Supply fror:r ?4/32 U battery
or P 8250

TSI SUPPLY TERfiINALS, TRANSCEIVER UNIT

Table 5.4

lJote l: l.lax. total current 1000 mA

6Z0-152 AUXILIARY TIRIIINALS, TRANSCEIVER UNIT

Table 5.5

Terninal
No.

Designation Direction I'lax. Current Remarl<s

t

4

5

t)

7

I

I

B

10

24U

TX ON

+24V

TX KEYED

+24V

2182 I(EYED

GND

RX I,IUTE

+24V
TX ON

GND

0utput

0utput

0utput

0utput

0utput

0utput

Input

0utput

Note

250 mA

Note I

250 mA

Note I

250 rnA

flote I

+ 24 V available uhen
equipnent is 0ll

Open collector. Loru vhen TX

-r 24 V availabfe uhen
equipnent i.s 0N

flnon nnl I aa|^r

Lou uhen TX I(EYED

-r- 24 V available ryhen
equipment is 0N

Open collect.or. Lsu uhen
TX I{IYED on 2IB2 kHz

O/24 U. Rx is muted vhen
connected to GND

-r 24 V available
vhen TX is 0l'l



DRILLING PLAN FG TRAT{SCEI!€R UNIT 8750S/O

BULKHEAD
MOUNNNG ONLY

FOR SERVICE MIN,sOO
FoR CAELES MN.t00
FOR AIR MIN.4O
FOR AR MIN,150

DIMENSoNS lN mm
1oLER NCES::lmm

$ceunr or mlvrv
}'IOI,T{NNG G TRANSCEIIER UNITS 8750 S/D !}D AC POWER STFPLY UNITS O75O / 8751

1]SPACE
2ISPACE
3l sacE
4 SPACE

n3 6ag 72





)) oR, ) ,ao* ,o" ou..rrl{c pLArE wtr* aNTEI{..A Tux*rc ' )r"or"r"o

MOUNTING POSSIBILITIES

TCERANCES: ! 1mm

DIMENSIoNS lN mm

TYPE APPROX. WE IGHT

AI.IIENNA TUNING UNIT 8250 6OKq

ANTENNA TUNING UNIT O75O 6.4xq

MOUNTING OF ANTENNA TUNING UNIT 825Ol875O

+ CENTRE oF GRAvlrY





))

993 6t0 52
INSTALLATION WIRING OF CONTROL UNIT OOOO





SCREENED HULTIWIRE CAELE S

IONNECTOR PL 259

coAXtAL CABLE R6 - 2114

BALUNTRANSFORMER
07 605 00

INSTALLATION WIRINc OF-.TRANSCEIVER UNIT 8750 D





t9l 6t5 6'l INSTALLATION WIRING OF ANTENNA TUNING UNIT 8750
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))))

INSTALLATION WIRING OF AC POWER SUPPLY UNIT E75()
991 6t5 ?1





)))
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6. TECHNICAL DESCRIPTION

5.I Control Unit

The Control lJnit contains a loudspeakel,- Lvo prinl-ed circuit boards, Conlrol
Board lZdb-l and Audio Processing Board@ and-a membrane !<eyboard' In g[l,iLion
an optional Squelclt Boardl602land an optional Llne lransforner uoaro [!!2lr')ay
be instalted. It furthermore contains connections for handsct, headphonest
extension speal<er, rnorse-lcey and tele><-equipr,rent . The Bloc!< Diagran of the
Control Unit illustrales the iunctions of each circuit board vhile the
Interconnection Diagram shovs the interconnect ions betueen the boards (see
-hapLer 9 for diagrims). The Control Unit is houscd in a lioryl (PP3),cabinet
suitabte for tablJLop or bull:5ead mounti.ng. Ttre front panel can be tilted for
convenieni operation uhen Llre unit is mounled vertically as vcll- as
horizontally.

6.2 Transceiver Unit

The Rx,/Tx Assetnbly of the Transqqivcr UniL contains lhc Recciver Siln{Latlt
gb ,"ffi E"Iit""'siq."i-egil tFitl-,"; r1;;4";-0";iii"tor lZlZ (or IZTJJ., IZIZI )

ii[- ivo Syntsesizer 3oardslZTiT, one controlling tite receiver Lhe oLlter
controlling Lhe e>lciler. These boards are located in the ]oryer door of tire
unit. The cabinet itself contains a svitched iiode Porirer supply uhich converts
the bat.tery voltaqe to a stabilized 40 v voltagc supplying the Por:rer Anplifier
and t.he Voltage Converter Boardl52Il . The Voltage Converter produces varrous
supply voltages necessary in the equipnrent and provides galvani.c isolaLion
irorn the baL[ery. Supply volLaqes, signal and contro]. voltaqes are distribulcd
via the I ni-erconnection Board@i-o external units and Lo Llre Transceiver
Con.Lrol Board l@l vhich perforras tlre c_entral control of l,lte Transceiver UniL.
Tlrc cxciLer output siqnal frorn tlte Rx/T:< Asscnbly is routed Lo thc Pouer
Split+-er Board Efrl , vl'ere it is divided into tSree equal signals and applieC
to the Ll'rrce Povcr Anpliliers@l PAI' PAz and PAI cac,ll=gle livc r ing 250 tl. Ttre

outpul-s of PAI-PA} are cor.tbineci in ilre Potrcr Conblncr ll||l ttre outg!. f ron
uhich is iilLerccl by the harnonic filters on P.A. FiILers llt\flot 165)l .

6.i Antenna Tuning Unit

6.3.I Thc ATU consisLs o1'a Tuning iJetvorl<, a ileasuring Systeril and a
llicroprocessor Pari:. During the iune scquence a 6 dB Attcnuator .is suitched in
Lo l<eep Lhe load of the Pover Arnplil.ier at approx. 50 ohns. Tirc IiPU uill set
up the Tuning Netvorl< to give the best obtainable SIJR, on basis oi Lhe

rneasuring syst.erl. The Tuning lJetuorl< conprisec Capocitor Ean!< I, CapaciLor
tsanl< II and an Inductor Eanl<. tlith lhese it is possible to iorn eiLi'rer an L or
a pi matchinq netvork. Tlre capaci'uor Banl<s and the lnducLor Danl< are buitt up
by binary relaicd capacitors respectively binary rclated coils- Tlre cetting oi
l-he Capacitors and Coils is acconplisl-red by relays.
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6.4 AC Pouer Supply Unit

There arc tvo difFerent Lypes of pover supplies available. p 8750 is used forsingre pirase nains supply and p c75l is usbc for flrree phase nains supply. In
connon tirey are combined AC/DC Pouer Supplies especially deivelopcd for'
pouering the TRP 8750 series. The input pouer for p Bi5o/p B75l is AC, anct Ltrcoutpul is an unregulated l2 V DC volt.age. lJhere a baltery is rcquired as a
recervc source of, crectricaL enercy to the radiotelephone ccjuiprnent, i.t can be
conncclcd via ihe P 3750/P 3751 pouer supply. By r.reans of the suit.ch on the
i'ron'L pancl iL is possible to selcct betveen AC or Battery operation.

6.5 ALC and Protection system

6.5.1 Automatic Level Control (ALC) The Transeeiver Unit. has an advanced
nlcroprocessor controlled autonat.ic level systenr, uhiclr ensures that Lhc
optirium pouer is del.ivered to 'che Antenna Tuning unit. The Tune Sequence,
vhich is initiated either by prcssing TUIIE on the Control UniL fronl_ Danel or
by l<eying the transnitier alter a l.reguency ciranqe has becn carried cut, is
terninated by a Ct/ pulse of futl po!,er vith a duration of 70 ns. Tl-re signal
level at tl're output. o1' the Transceiver unit is neasured by neans of a voilaqe
ond,gyf 

"ul.L 
pcal<-deLector placed at t.hc output of, the p.A. Filter AssembtVG5-.r|orlc9il. The dctector volLaee, (9.u v at 750 l,i ouLput pover) is applicd to Lfre

Transceiver control 3oard Ll€41 , PL3-9 (FILp[Al(), and conrparcd uii:i'r the output
volfaqe (8.62 V) of the "SETP0INT RIGISTIR,' in IC1',2-J,2. The error sional ALCis fed i.o the Exciier Signal path @l , pll-12 cirivinq a vollage contr6lled
attenuator placed in l-he exciler siqnal pal-h. Finally the ALC voliaqc is
conpared in IC42-5 16 vi.Lh a ranp voltagc Acneratccl by the "ALC OLD R-GISTER,'
and the eorresponding DAC (IC24). tJhen the tvo voltages equal.s, re rarrp is
stopped and suitch IC44-l3r11 is closed. Tire ALC voltage is nov const.anL
generated by t.ire "ALCHOLD il[GiSTER" and thereby the gain of Ure Transmitler
Signal Path is independent of tlre rnodulating signal. lJhen ilEDIUi.t p0l.lER is
selecl-ed, Lhe ALC voltage generated by the "ALCHOLD RIGISTER" is increased by
4.93 U. In L0t'J P0UER a l1r d3 attenuator pJ.aced on Lhe Povcr Anpliiier Asserrbly

|723 controlled by PAATT is activated and the ALC voll-agc is afso increased to
give a lotal attenuation of L3 d8, toqether uith the PAATT.

5.5.2 Protecllon Ci.rcuits

6,5.7.I Pover Anrplifier Prolection fhe Pouer Ar,rplifier Protection can be
divided int.o tvo main groups, StjR proteclion and tlrernal prolection. The Sutl
proteci.ion conl-ains a reflected pover and output vo}Lage dcloctor placed at.
the out.put of the Pouer Arnplifier Asscmbly l?731 . fir" oulpqt oi the detecror
(PAPtAl() is connected to tirc Transceiver toilillt Board ffiEl . pL2-7 and is
0R'ed togcthcr vith t.hc FILPEA|( voltage fron thc P.A. Flftc; Assenbly 167lor
@. uou, i1't.ire StiR at thc outpuL oi the Poucr A;,rplificr Assembly[@
increases during a transnission an error voltage is qenerated at IC42-1
c:<eeeding the voltar;c generated by Lhe "ALCI10LD IIEGISTIR" thereiJy incroasing
L.ite ALC voJ.tage anC reducinq thc outout povor uiLirin I ns io a pernisciblc
level. Tlrc ouipul oi the rel'lect.ed poucr and output volLaqe dctector is also
used to mal<e an independent local proteciion of ihe Pouer Anplifier by
activaLing titc 14 tjB attenuaLor ii tlre deteel-61 rrnlr^nn ^-^^a.l- ln lr rlris
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ensures fuJ.ly protecLion of the Poruer Amplifier if tlre ALC loop should be
faulty or disconnected. To reset the atlenuator it is necessafy to turn ofi
lhe main poruer oi the Transceiver in a l'ev seconds or to stuitch the
transmitter to TX OFF in a feu seconds. The thernal protection consists of
tvo tirermos'vitches mounted on the healsinl< of the Pover Ar.rplifier Assenlbly and
an average,/peal< pover detector. One t.hernosvitch i.s activated if the heatsinl:
tcmperature exceeds B0 deq. C, Thcreby logical signal TCI fed Lo the
Transceivcr Control Board-l?Zl , PL2-5 goes-lou and the outpuL povcr is reducncj
by 5 dB. Tlris is carried out by clranginq the reference voltage fron the
"SETPOINT REGISTER" to tr.36 V and increasing the voltaqe 1'ror; the "ALCHOLD
REGISTER" by 0.02 V relalive t.o Lhe Full Pouer preset value. The other
thermosruitch is acLivated if Lhe tenperature oi' the heatsinl< e;<ceeds I10 deg.
C. In this case lhe supply voltagc to the preanplifier is cut ofl'. The

average pover and the peal< pouer are conpared in IC4I-3r2. If, in a FulI Pouer
t.ransmission, t.he averaqe pouer excceds the peal< pouer ninus 1 dBr tlle logical
signal at IC41-l qoes hj.gh. 11' tlri.s condition has becn present during one
minute, e.g. by transmitLing CIJ rvith continuous l<ey-doun or broadcasL node
telex, the outpuL pover uill be reducecj by 1 dB (SETPCIIIT voltage 5.71 V'
ALCIIOLD voltage increased by 0.54 V relative Lo Full Pover preset val.ue). The
pouer ruill tecover to Full Pouer leveL uhen tlre iransrlil''ter has been nuLcd
during tvo rninutes. To enable Full Po'uer ARQ TeLex Transmission the sysLer''l
accepts !<eying duty cycles less than 50 ii and nrodulation ra'ues greater tilan i
baud rvilhout pouer reduction. In the 750 l/ transnitler the signa.ls PAPEAI(t

JET and PAATT arc 0R'cd LoqcLher aL PC3 lZ5zJl bciglq Lhcy arc led Lo Lhe
Transceiver Conlrol Board 62?l . The si oiif (PA CI() is derived from ihe three
signals PAPtAi( at the PoveT-$IiLLer lZ56-l . Tiris signal infofns i:lrc Transccivcr
ConLroL Board if one or morc of t.he Pover Anplifiers are faulty. In i:lris casc
the gain is decreased by 0.8 dB nol to overload tire renaining Po';er
Anplifiers. (PA 0l() is also used in tlre self test function.

6.5.2.2 ATU ProLection To oroiect thc Antenna Tuninq Unil- aqai-nst exccss
current, Td-TEstan-cETf the antenna ic sirorLcircuiteJ , an ou"rog" currenl-
detecl-or is provided. Ttre oulput of the de'rector IA|'ITAVR is connecLed to i:lle
Transceiver 

'Control 
0oard lZTlil , PL4-I4 and ls 0R'ec LogeLher uith tire FILPiAii

voltagc from Llre P.A. FiIicr Asser,rbly l652lor !Q]l . iJou, j"f, tho avc:'cgc
curtent e:<ceeds 3 A during a iransnission an error voltage is generated aL
IC42-I exceedinq the voltagc generated by tlrc "ALCH0LD nEGIST[R" thereby
increasing the ALC voltage and reducing thc ouiput pover and iirercby thc
average current. In Ll're ATu 8750 there is also a pea!< volLagc dctec'uor al I'he
anLenna lrorn to protect againsl excess voltage, for instance if the anlenna is
brol<en. The outpuL 1'ron Lhis dcleclor is 0R'ed 1-oge',-her uith IA|ITAVR. Ii the
SllR at the input oi the Antenna Tuning Unit excecds 1:3 logical siqnal SllRBi(
goes high and Poruer Dlsplay Annuneiator on Control UniL fronl panel starts
flashinq inforning the operator that a better anl-enna match night be obt.ained
by carrying oul a nev Tune Sequencc. To prcvent overheating o1' thc Antenna
Tuning Unit a tenperature sensor is incorporated. If Lire internal iertpcraLurc
of Lhe Antenna Tuning lJnit e><ceeds 85 deg. C, J.oqical signal TCO qoes lou and
the output pover is reduced by 5 dB. (SITPOINT volt.age I.t.)6 \l t ALCIIOLD voltagc
increased by 0.02 V relative t.o Fu]l Pouer preseL value).
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9.5:?.3 Beducgd f gr:rer-I ndication In case or 5 d0 reduced pouer condition ducco cnermar protectron the annunciator 'Reduced pover" on the control Ljnirfront paner is rit. The annunciator 'rReduced pouer" ririll afso turn on ii the
average pouer' in a full poruer transmission, exceeds the peal< poruer ninus 3 dB
during one minute. In this condit.ion t.he pover is reduced by I dB.
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7. PREVENTIVE MAINTENANCE

Due to the modern design of the TRP 8750 D preventive naintenance can be
reduced t.o a rninimum provided the cquipnreni is correcl-1y installed. To ensurc
maximum performance and mininum repair trouble ue rccornnend you to l.ollov
bcLoru staled headlines for preventive na.intenance.

l. The condition of the battery sl-tould be cilecl<ed at i"requent inlervals. The
battery nusl alvays be fully charqed and sirould be topped up l"requently
uith destilled uater (Iiquid should be 5 Lo 10 nrjr above the platcs).

2. Check the condition of antenna insLallation, ground connect.ion and cables
at regular inlervals.

3. l(eep antenna feed-through insulators clean and dry.
4. Ensure that no objects are obstructing the free airf.Iov through the cooling

Fins ai the bacl< of Llte Transceiver llnit and l<eep the units free ol dusL
accumul.aLion to prevent overheatinq.

5. Keeo thc ATU antenna insulat.or clean and free o1' salt.

7.I Reellgnment of l4aater Oscillator

Tlre iiaster OscilLator frequency slrould be chccl<ed at leasl once a year. The
ilaster Oscillator deLermines the exact transrnii and receive frequencies oi tltc
equipnent. The oscillal-or tends l-o aqe very slovly ',j/ith tirne, typically uilh
t.he highesi drilt rat.c Lhe firsl year. The cirecl< should be perfornted by a
qualifieci techn.ician uit.h the necessary LcsL equipr,tenL at ltis disposal.

1. l4easuring fquiprncnt:

1..I Frequency CounLer: Frequcncy range >:100 lil'lz
Input inpedance = 50 ohn
SensitiviLy at leasl > 0.2 V

Accuracy bettcr than I Hz

Range 0-50 deg. Celc ius1.2 Thermometer:

? P Fdn. r.+ i^ha.

2.1 Suitch on the pover al- Ieast J0 ninutes beiore adjustr':cnl-.
2.2 Ooen the lover front door o1' tlre Transceiver Unit and rernove tire fronl

slrielding cover of tl-re [xcit.er Signal Paih. Disconnect all socl<el-s l'rorl
the shieldi.ng cover of the l.lastcr 0seillator. Remove tlre shielding
covcr by unscreuing the 4 screvs.

2.I I'Jote if f he TC)(0 is narl<ed vith a fre quency of i'set.
2.4 ConnecL all soclcels again.
2.5 easure the temoeraturc cfose to the llaster 0scillator and l-a!<e the

neccessary arrangements t.o !<eep it. betvcen 20 and iC deq. Celsius. Ee
sure tirat thermal- equilibriurn has tal<en pLacc bciorc adjustnent.
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3. Realignment of Master Oscillator:
3,1 Disconnect the socket from pL2 on the Exci_ter Si-qnal- path Gl_gcarrying the injection signal to the Lst. mixer..-Connect thefrequency counter to the socket.
3.2 Key-in USB mode and a receiver frequency of 25.69000 MHz on thecontrol unit.
3.3 Adjust Rl- until the counter reads f = 71.680000 MHz +/- I Hz.If the TCXO is marked with a frequency offset, multiply theoffset by ? and add to the frequency stated above. For-example:

Frequency offset +2 Hz
Add?*2:L4Hz
Adjust to f = 71.680014 MHz +/- L Ez

3.4 Replace all covers and sockets again.

7 .2 RephcoDnt of brckup b.tt6ry
The lithium backup battery shoufd be changed within four years afterits installation in the equipment. The expiratj-on date is rnarked onthe battery. If the time is exceeded the battery voltage may becometoo low which causes the real--time ctock to default to 00:00 and the
contents of the user prograntrnable memory to get lost when the
equipment is sr^ritched OFF.
The battery is l-ocated in the Control Unit on Control Board 600 and
should be changed by a qualified tecbnician.

NO?E ! A replacement of the backup battery wil-]- leave the system
set-up, defined in the second functj-on ,'pages", in a random and
undefined state, and the equj-pment may not have the same
features as prior to the battery repl"acement.
After replaceing the backup battery, the second function GUARD-
bit and the OPTfoN-register must be cleared, and the second
function pages should be re-entered. as descleibed in the
"SECOND rUNCTION SYNTAXI part of the technical- manual .
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B. TROUBLE SHOOTING AI\D SERVICE

B. 1 l'lalfunction

If the eguipment is not Functioning correcLly a check should be made that it
is being operated properly, see chapter 3.

8.2 Replacement of FUSES

The Transceiver Unit conLains four replaceable fuses located at the front of
the Suitched llode Poruer Supply. The fuses becone accessibl.e vhen the fo!,er
front door is opened. Spare fuses are placed on the Suitched liode Pover
Supply.

The AC Pover Supply unit's conLain fuses located at the front of the unil's.
Spare fuses are located behind the cover.

Fuse ratings are given in table 0.I belov. Fuses uith riarl<ed ratings uithin 5
percent of the ratinqs must be used. Note Lhat fast or slov bloving fuses must
be used as soeci fied.

Location Fuse
Rating

Function Symptom if fuse is blovn

Transceiver
Unit

4A

3x).54

+48 V to
Voltage Converter

48Vio
Pouer Anplifiers

f qui.pment dead, but l.lain
Relay operaLes uhen
Supply svitch is activa-
ted. Vol t age- indi cato r
lamp in Srvitched l.lode
Pourer Supply is lit uhen
pouer is on.

Rcduced or
no RF output pover.

AC Pover
Supply
Unit
P B75O

rto/rZl v:
25 A slov

22O/24O Vz
12.5 A slory

l'lains input No light in DC OUTPUT

LAI'IP rvith nains svitch
position IIAINS 0N

AC Pover
Supply
Unit
P B7'T

3 x JBO/44O Vz
Jx4Aslorir
3x22OV:
fxSAsLom

l{ains input No ligl-rt in DC 0UTPUT
LAI'IP ntith mains suitch
position I4AINS 0N

Table B.l
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B.l I,IANUALLY TUNING T0 ZLB2 k{z IN CASE OF FAILURE IN THE ATU

Hou to. manualry lune the Antenna Tuning unit Lo 2rB2 l< z in case of failure rnthe automatic tuninq systen:

l. Svitch SUPPLY OFF on Contro.I Uni.t.

2. Renove cover from Antenna Tuning UniL.

J. Locate AUro/2r82 kHz toggle sr:ritch and svitch it. to 2ltz l<llz (dovnryards).

lr. Refit the cover.

5. The radiotelephone is nou ready for operation on 2IBZ l<llz on1y.

LOWER PART OF ATU 8750 WITH FRONT COVER REMOVED
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0.4 DESCRIPTION OF SELF TEST FUNCTIONS

Self test can be donc in tvo different rtodcs, auto node anci step node. Auto
mode is intendccl for a quicl< vcriiicatlon o1' all funclions, il- vill c)iccule
all Lests in sequence and slop il a nall.unction is dcicctcd. Step node is
intended 1'or service purposes, it allovs slep by step tesiing and qivcs the
operator thc possibility to mal<c neasurcncnts durinq the Lesl-s and to repecf
'cests. Thus iL can be used as a bui.lt-in signal general-or for rnany purPoscs.
The results of the Lests arc displayed on thc RX disPlay al thc Conlrol Unit.
Tlro resul'c consists of a tesl nuriber' inciica;inq ult.ich test has been perior-
inec, and an error code indicating if the tcsi vas 0l(. Please note that l:hc
'uransniiter nust be turncd 0iJ bc{'ore e;lecuiing Ll-re seli test, otheruise Lhe
synthcsizer, exciter and transmitter tesLs uill 1"ai1. Various i"-sts vill
refer to Receiver Synthesizcr and f>lcitcr Syn'.ilesizcr respectively. Both
SynLhcsizcrc arc of thc PCI lzr} I typ:. Tirc ilccoivcr SynLlrcsizcr is loca'.ed aL

the outer side of l-he louer unit door, 'uhe f><ciLer Syntilesizer is loca';eti aL

the inner side o1. the door.

r ll [ 5
LCSt

nuf.rbcr

Iire error cocies

frror cocie
00
01
02

'co be inLerpretccj as lol.loi/s:

i leaninq
Tt-^ : ^^ t !,^,- ^^ ^^,- -l

',qo lrdJJLiu.
A rali=unci:ion ircc .;cen clr:-rc':ed, rcicr Lo spcciiic
focl rlo.rnniri inn inr nrnc.iCc infort.r;tirrn.

,9

Comr,runica i ion cr ror
The test l'ai l eci due
CU and Tti.
The tesl- can not bc
( SpeClaI lr- Il Lters

io cor.rr,run i ca i:.i on error beiueen

crecuLcd cjr-re to nissinn op.ions
eic. )

0.2r.1 tXECUTI0I'l 0F StLF TtSl Ili AUT0 {i0Dt

l|re seli test is e;<ecuied bv orcsslno:
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The test rvill take severar 
_ 
seconds, during r:lhich various sounds may be heard.

The test uilr stop uhen arr test.s have beJn executed, or the rirst. time anerror is detected. l'Jhen the test stops, a test number and an etror-code r:ril]be displayed. If lhe error-code is 00 no faurts has been detected. If theerror-code is different fron 00, an error has been detected, refer to descrip-tion of specific tests for information on the fault and for appropriate ac-tions. The test result uirl be displayed for l0 seconds. thereaft.er the
Transceiver ryill return to normal ooerat.ion.

ah.)

The self tesl is executed by pressing:

trtrtr8
The test number is entered.via the numeric l<eys int.o the receiver display.Pressing uill start self iest fron il.re soecifiecj tcst nunber ii.
possible. Pressing other !:cys t.han " ,ITER" or nunerics uiLf resune nornal
operation as vil.L pressing an invalid 'uest. nunber. Exeeut.ion of the self testvill progress as describcd in above passaoe.

8.4.] t)(TCUTION OF SELF TEST II.J STEP I.IODE

The self test is executed by pressing:

trtrtr8
The tesi: uill start by executing test nunber l and displaying t.he test. numoer
and the error code. The test setup ruill remain until the operator presses
I'DItll4ER UPir, then i.t. vill proceed to the next test. The Lasl test. can be
repeated by pressing 'tDIllllER DOtlN". If the operator presses any !<ey but
'rDIf['lER UPrr or "DIl.ll.lER D0[JN", the Transceiver vill return to normal operation.
The Transceiver uill return to norr:al operat.ion ruhen t.he last test ltas bccn
executed.
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8.4.4

The self t.est is executed by pressing:

trtrtrr*l
Tire t.est number is entered via the numeric l<eys into the receiver display.
Pressing 'TENTER" vill start self test fron tl-re sPecified test number if
possible. Pressing other keys than "EllTER" or nunerics trif f resune normaf
operation as vill pressing an invalid test nunber. fxecution of tl.re self test
uiII progress as described in abovc passage'

8.4.5 TIST L

Test 1 uilt tesi Audio Processing Board 160Tl , rccepi:ion signal pai:lr.
llicroprocessor tone qcnerator is se'L to no tone, AF svi.tcl-t is scl- Lo
nicroprocessor tone generalor, and spca:(er is set 0ll'
AF At'lP is clrecl<ed for silence.
The tesl is 0l( if eFEel< t = "t"

Error code
CC

0l

EDror code
00
0I

lleaning
The test uas 0l(
Error. TFiEei?ll vas uo"

Possible cause:

8.4.6 TEST 2

TcsL 2 uill test Audio Proccssing 0oard@, rcccplion signal path.
l.licroprocessor tone generaLor is set Lo 919 !'lz, AF suiLcl-r is sct Lo micro-
processor tone qeneratol, and speal<er is set 0i'1.

AF Al.lP is checl<cd For tone.
The test is 0i( if
A clear tone is heard durinq lhe test.

Fault on l?blil Auoio Processing Board
or l?EElControl Boaro
or cab.le 

-connccting 
lZ6oland ftcfl

iieoning
The tes@1Ql(
Error. Checl< f uas I'f"
Possible cause:
FculL on 160-11 Audio Processinq Board
or 16001 Control Doard
or cable EiiecLinq lZddland lZbI
or ]oudsoeal<er shortcircuited



8.4.7 TEST ]
Test 3 vill test Audio processing. Board l?dl-l , transmission signat pat.h.

.The input selector is grounded, [h" corp-"e""or is checked r.or silence. The'execution of t.his test tal<es 5 seconds.
The test is 0K if CHECI( 2 - ',0'r

8.4.0 TEST 4

Test 4 ui.]1 test Aud.io processinq Board lzd-il , transnission siqna]. pai_h.
The microprocessor tone generaLoi is setE- 9r9 Hz , rnprt s-iJclo"'i"' n"t conicroprocessor Lone, the compressor is chec!<ed for conpression.lhe test is oK if CHECI( 2 = "1''

Error code
00
0I

[rror code
00
01

lleaning
The test vas 0l(
Error. CHECI( 2 ri/as rr1"
PossibLe cause:
Fault on @lAudio Procescing OoarcJor lllJControl Board
or cable connectinq l35b-l and lZ6-il

lieaning
The test uas 0l(
Error. CHECI(
Possible cause:

2 h a Ttrcr q

I ieaning
The test uas 0l(, thc microprocessor can
not det.eci: any i'aults in this test

or bar-graplr's do not turn 0ll, e;lchange or

Faul L on@Audio Processing Board
or 1600lConLroI Boarci
or cable -nnectins lZb'6-l ano lZdil

Display test..
This test vill turn all displays, annunci.ators anci berqraph,s Oil for lC
seconos.
The microprocessor can not test L.lre displays, the operator musr inspect the
displays visualIy.

Error code
00

If some displays. annunciators
repai r lZdl-lbon-t.ro I Board.



0.4.10 TtsT 6

9B

3.4.11 IEST 7

Test 7 uill test boilr Synthesizer Doarci lZfll .

It. u1]1 set aII syntiresizers mid-range and tesl for locl<.
Eoth 1.L0's are set t.o 50 llHz range = 45-52.5 lltlz
Both 2.10's are set to 41.6 IlHz
Both l.L0's are sct to I.4 illlz
The test is 0l( if SYilCtlECl( 0: "1" and

SYNCHECI( I = ttltt

Error code
00
01

C2

o3

Test 5 vi]l test llaster 0scillator and rcference dividers on board ITiI7r T GL:31
or@1.
Test 6 uill tesL that

Error code l'leaning
00 The test ruas 0l(
01 Error, ll.0.CllECl( vas r'0"

Fault onr
Gn1 . Fl3l o" h4l llaster oscillaLor
6-" 

"ou]E-"onn-"-Eins 
lzlil and lZI2l

or l5ll l Svnthesizer Boar<r
o" E6L"' conncctins@[ andEfu
or @l Transceiver Control Board

Error, no response from TU
Fault on:
624 Transceiver Control Board

Ileaning
The tesL uas 0l(
Error. SYI'lCfl[Cl( 0 uas "0"
Fault on:

lEiTl Receiver Syntltesizcr 3oord or
@.. "onno"tilq 

GTTI and@ or
@l Transccivcr 

-c-oiEiot 
tjoaio

irror. SY|JCHECI'/ I uas r'0rl

Fault on:
[3iTl Ixciter SynLhcsizer Soarci or
EE-I e connec l-inq IZIT1 ond lZZl or
L@!l Trancccivcr Cont.rol Soard

irror. SYllClltCl( 0 uas rr0rr and
SYNCHECI( I vas ''C''

Fault on:
lZ76l Transcciver ConLrol Board or
i6T-le conneciinq lZlTl an<Jl6A
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@l Transceiver Control Board

8.4.12 TEST B

Test B vill test both Synthesizer Boards lZlTl .It ruirl bring r.L0's out of lock to crrecll-EiiaL Lirey can be iontrolleci by tt.rc
nicroorocessor.
The test is 0l( if SYNCHICK 0 = t,0" and

SYNCHECK I : t'g't

Error code liean j.nq
00 The teit vas 0t(
01 Error. SyNCHECI( 0 !,as ',1,'Fault on:

@l Receiver Synthcsizer Boaro or
cage connecting IZITI and lZZl or

lZ74l Transcei ver 
-CiiFror 

B-oarc

OZ Error. Syi'lCHECl( I uas "1''Fault on:
lZlTl Exciter Synthesizer Board or

-cabfe 
connecting fc-TI ancl @ or

@l Transceiver i6-ntrot ti6iio

OJ Error. SYIJCIIECI( 0 uas "]" and
SYNCIIECI( l ryas rrlI

Fault on:
@l Transceiver Conlrol Boarc or
cable connect ingF.fl and16

Etror, no response fron TU
Fault on:

oo Error, no response from TU
Fault on:

9B

8.4.1] TEST 9

Test 9 r:rill test,both Synthesizer Boards l?fTl .
i! ryill set 1.10's to 45 llflz to clrecl< if TFey can focl(.
The test is 0( i.f SYNCHECK 0 = rrL'r and

SYNCHECI( I = rtltt

@ Transceiver Control Board

Heaning
The test. uas 0l(

Error code
00



Error. SYIJCHECI( 0 vas "0"
Fault on:

l3[Tl Receiver Svnthesizer Board or
cable connec Linq lzlIl and@El or

| 6241 Transceiver ConLro1 Soard

Ir. svlrcHecl( I uas "0"
Fault on:

16l-I] lxciter Svnthesizer Board or
cable connectinq lZIfl and GZI or

t-::'l _ -^-----:< .
L1@l Transcciver Control Soard

Irror. SYI',lCi-lECl( C uas rt0rr and
SYNCHECI( 1 uas ''0''

Fault on:
lZZl Tran=c.-ivcr Control Board or

-cabL. 
connecLinq l-6-fi1 and@

Error, no responss fror,r TU
Fauli on:

lZ?41 Tronsceiver Control Soard

J.4.1!t TEST ]C

Test I0 vill Lest both Synthesizer Boards @l .
It tuill set l.L0-s to 52.5 i.il-lz, using Lhe 45-52.5 i.1Hz band, to checl< i1' tl-rey
can Loc!<.
The test is 0l( if SYNCIIECI( 0:rr.l" and

SYi'lCHtCl(

frror code ileaning
C0 Tire l-est. uas 0l(

Cl Error. SYllCllEC'( 0 uas '.0''
Fault on:

I rr I I rleceiver SynLhesizer 0oard ort:::t'@.e conn,.:tiirg lTIIl and lZ76l ort7; ,
LOI!1I Iransceiver Cont.ro] Board

OZ Error. SYNCHECI( I uras "C"
Fault on:
l6IllE:rciter Syntiresizer Board or
cq[le connec Linrr lZ]T] and lZ74l or
!!{l Transceiver Conlrol Board

Oi [rror. SYf'lCflECK C ryas t'C" and
SYNCHECK I uas r'0rl

Fauli on:
lZZl Transceiver Control Board orr:-:-il . -r-tcabLc conncctins l611l andl 624|,

01

02

o3

98
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@l Transceiver Cont rol Board

e.4.15 TEST 11

Test 11 vill test both Syntiresizer Boards l6iTl .
It vill set 1.10's Lo 52.5 llllz, using the 52.5-60 l.lllz band, Lo checl< i{' they
can locl<.
Tl-re tesL is 0l( if SYNCHECI( 0 = ttltr nnd

SYNCIIECK 1 = tt 1tt

Error code
00

0I

Error code
00

98 Error, no response irom TU
Fault on:

o?

o3

9B

l.leaning
The test vas 0l(

Error. SYl'lCljECl( 0 uas "0"
Fault on:

lZ[Tl Recciver Synthesizcr Soard or
'EE6-Ie connectilq GIil and lAAn or
[@!l Transceiver Control Soard

Error. SYNCIIECI( I vas "0"
Fault on:

f6Tfl lxciter Syntiresizer Board or
E-ble connecting IZT-il and lZZl or
@l Transcci ver-C-ontrol Doard

Error. SYI'JCIIECI( 0 vas rr0rr and
SYNCHECK I vas ''0''

Fault on:
lZZl Transceiver Control Board or

-cabl.c 
connecting IUITI ana@

Error, no response fron TU

Fault on:
@l Transceiver Conl-rol Board

l'leaning
The t est. r:ras 0l(

G.4.16 TEST 12

Tcst. 12 ruill LesL botlr Synihcsizer Boards @l .
It uill set 1.L0 to 60 llllz, using the 52.5-63 liHz band, to chec!< il= they can
Ioc!<.
Tlre test is 0l( if SYNCHECI( 0: rrlrr and

SYNCHICI( 1 - ''f'|l

3- 10



01

02

c3

Error, SYl.JCf lECi( 0 vas "0"
FauLl- on:
l?l Reccivcr Synthcsizcr Ooard or
iable conncctina [Zl and ldil or

L.1iPl Transceiver Control Doard

error. SYIJCIIECI( I vas trO'l

Fau]t on:
F5lI E:rcitcr Svntlrcsizer 3oard or

-ggql 
c conncc l-ingIZTTI ancilZZl or

l_.@{l Transceiver Contiol Board

f rror. SYl"lCllECl( 0 uas rr0rr and
SYNCHIC|( l- vas "0"

Fau]t. on:

response fron TU

'Test ll viI]
It uil1 set
can l"ocl<.
The tesl- is

4.4.I7 TEST 1]

@l Transcc-iver Control Board

i i. ',- itc t

[rror code
00

0l

lieaning
The tcst. riras 0l(

trror. SYl,lCllECl( 0 uas "C"
Fault on:

IZIII Rcceivcr synthcsizer Soard or
ilTlc conncct iirq lzrTl and IZZEI or
lE4l T ransce iver-Gi-trol 3oord

Error. SYi'JCllf Ci( I rvas "3"
Fault on:

IZT E:rciter SynLiresizcr Doard or
@Ie conncctinq lZx-l and IZ77ll or
@| T ransccivcr -C-ontrol 

3oarcl

lrror. SY CllECl( C vas "0" and
SYIJCIIECI( I uas '.0't

FauLt on:
ldl]l Transcei vcr Control Soard or
Tib lc connecl- ing lZiTl andEzA

g2

l@l Transcciver Control Doard or'EFlc conncctine lZlil andfdiA

[rror, no
FaulL on:

Lest both Synthesizer Boards GfTl .
I. L0's Lo 6O lillz, usinq the 60-67 .5 llllz banc.J, Lo chec!<

0l( if SYNCI-ltCi( 0 = "1" anq
SYNCIIECi(

3- 1L



98 Error, no response from TU
Fault on:

02

ot

9B

@l Transceiver Cont.rol Board

8.4.18 TEST }4

Test 14 ruill tcst both Synthesizer Boards @l .
If uill set 1.10's to 67.5 llHz, usinq the 6A-67.5 l4Hz band, lo checl< if they
can locl<.
The test is 0l( if SYNCHEC|( 0 = "1" and

SYNCI-IECI( I = n1"

Error code
ti0

0l

l.leaning
The lest vas 0l(

Error. SYNCHEC|( 0 vas rrC"

Fault on:
[6TIl Rccciver Svnthesizer Board or

--ggq]e connecting IZIII and lZ76l or
@ T ranscei ver 

-Cii-trol 
Soard

Error. SYf'lCHECl( I uas ''0"
Fault on:
l?ill f:<citer Syntircsizer Board or
@re connecting lZril and GZI or
@! T ransce i v e r 

- 
C-on t ro I B-oa r d

Error. SYNCI-IICi( 0 uas "0" and
SYNCIIEC:( L vas lC|

Fault on:
lZZl Transceivcr Control Board or

-cabf 
e ;onnect inq lZTfl and lZZl

Error, no response l'ronr TU
Fault on:
@l Transceiver Con'crol Board

3.4.19 TIST 15

Test 15 ryilL test boi:h Synthesizer Boards @l .
It vill set 1.10's Lo 67.5 llHz, usinq Lh.^ 67.5-75 l.lllz band, to cireci: ir" they
can locl<.
The test is 0l( if SYNCHECI( 0 = "I" and

qvNc trntl | - ||Irl

Error code I'leaning
00 The test vas 0l(
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trror. SYNCI'IEC|( 0 \vas "0"
Fault. on:

G[Tl Receiver Synthesizer Goard or
--c3l1e connecLiirq IZITI and lZZl or
i--:i- -^- ,
l.@!l Transceiver Control Board

Emor. SYNCHECI{ L uas r'0r'

Fau]t on:
fd[I Exciter Synthesizer Board or
@le connect.ingEll and l@l or
l@l T ransce iver 

-ilontrot gi-ard

lrror. SYNCHECI( 0 uas "0" and
SYNCHECI( f vas "0rl

Fault on:
l?61 Transceiver Control Board or-661-Ie connecting Klil andFF4|

Error, no response I'rom TU
Fault on:

lE4l Transceivcr Control Doard

e.4.20 TEST 15

Test 15 uill test both Synthcsizer Boards lZf .
It vill set 1.10's Lo 75 tllz, usi.nq the 67.5-75 l'lllz band, to checl< ii t.hey
can locl< .
The t.est is 0l( if SYNCHEC!( 0 = rr1" and

SYNCHEC|( f - "l'r
lleaning
The test. uas 0l(

Error. SYi'lCllECi( 0 uas "0"
Fault on:

l?lfl Receiver Synthcsizcr Board or
@Ie conncctiis l?lTl and lZZl or
@l Transcciver 

-C-ont rol Board

Error. SYNC ECI( I uas 'r0"
Fau]t on:

lZfTl Exciter Svnlhcsizcr Boafd or
@Le connccli ns lZlTl and lE6l or
@l Trcnsccivcr 

-Ci-nt rol Boorcl

Error. SYI'JCHECK 0 uas rrOt' and
SYNCIlECl( I uas 'r[]"

Fault on:
kEl Transceiver Control Soard or

-cablc 
connectlng IZTI an<l lEEl

01

02

o3

9A

frror code
00

0l

02

03

u-1,



l@l Transcciver ConLroI Board

8.4.21 TEST 17

Test 17 vill test both Synthesizer Boards l?fl .
It rvill set 2.10's Lo 43.997 l'lHz to checl< if t.hev can locl<.
The test is 0l( if SYNCHECI( 0 = rrlrrand

SYNCHECK I _ "frl

Error code
00

01

[rror code
0c

9B Error, no response from TU
Fault on:

02

U)

9B

Ileaning
The Lest vas 0l(

Error. SYi',lCHECl( 0 vas "0"
Fault on:

lZfTl Receiver Synthesizer 0oard or
@Ic connectilsml and lEEl or
[.@{ Transceiver Control Soard

Error. SYl.lCflECl( I uas 'r0r'
Fau]t on:
l?il] Exciter Svnt.hesizer Board or

-cab]e 
conncctinn GTil and [d'l or

@| T ranscci ver 
-C-ontrol 

Foarc;

Error. SYlJCHeCl( 0 uas "0" and
SYNCI-IECi( I vas "0"

Fault on:
lZZl Tr"nsc.iver Controf Board or
ii'6-le connectinq lzlil and@

Elror, no response fron TU
FaulL on:

8.4.22 TEST 18

TesL lB vill test both Synthcsizer 3oards @l .
It ruill set 2.10's to 43.6O3 ['iHz to checl< if they can locl<.
The test is 0l( if SYNCIIECI( 0 = 'rfrr and

SYNCHICI( I = ttlt'

@l Transceiver Control Board

lleaning
The test vas 0i(
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OI

UL

o3

qa

Error. SYNCIIECI( 0 vas rr0rl

Fault on:
l?iTl Receivcr Synthesizer Board or
g{re connectinq IZTrl and GZI or
l62ltl Transceiver Control Board

Error. SY|'JCHECI( I uas rr0"

Fau.It on:
ldl Exci Lcr Synthesizer Board or
@le connectinqIZITI and[@4 or
@l Transceivcr 

-C-oiTroI 
3-oard

Error. SYlJCllfCl( C uas "0" and
SYNCtltCl( f uas "0'l

Fault onr
lZZl Transceivcr Coni.rol Board or
ETlc connectins IZTTI anct@iZl

Error, no
Fault. on:

response iron TIJ

8.4.2] TEST 19

Test 19 vill test
It uill sel J. L0 's
microprocessor.
The test is Oli ii

Error
0c

0l

||0rl

ileaninq
The test uas 0l(

trror. SYNCIIECI( C uas ".1"

Error. SYI'lCtlECl( 0 uas "I" and
SYNC EC|( I uas r'I ''

Fau1t on:
ldl Transcciver Control Doard of-Eiblc 

connectine lffil and lZfTl

cooe

ot

@l Transceiver Control 3oard

both Synthesizer Boards lZTfl .
out of locll to checl< if-Tcy can be controlled by ihe

SYilClltCI( 0 =
SYI'JC| l[Ci{ 1=

Faull on:
@[] Receiver Synt.hesizer Board or
cabLe connecting ml and l@l ort=^-t.ll4l Transceiver Conlrol Board

OZ Error. SYllCilECr( I vas "1"
Fault on:

l?TTl fxci'cer Synt.hgs:izer Board or

-cabLe 
connecLlng ml and ldl orG;:r.l624l Iranscciver Contro] 0oarc



G26l Transceiver Control Board

8.4.24 TEST 20

Test 20 ryill test both Synthesizer Boards IZII .
It ryill set f .10's Lo L.J955 l'lHz to check fi thev can loek.
The t.est is 0l( if SYNCHECK 0 = "1" and

SYNCHECK l. = "1"

Error eode lleaning
00 The test vas 0K

0I Error. SYNCHECK 0 uas rr0'l

Fault on:
lZTl Receiver Synthesizer Board or

-qqLle 
connectiirq lSIIl and l?Zl or

@| Transceiver 
-ControL 

Board

Error. SYNCHECI( I vas "0"
Fault on:
lE Exciter Synthesizer Board or
EI-re connectins IZITI and l&?l or
@| Transceiver 

-dlontrol 
Board

Error. SYNCHECK 0 vas "0" and
SYNCHECI( 1 vas 'r0"

Fault on:
GZI Transceiver Control Eoard or
i-able connectlng GTil anol o;El

Ertor, no response from TU

Fault on:

Test 20 vilL test both Synthesizer Boards lZlll .
it ruill set 3.LU's to 1.401 l,lHz to checl< if they can locl<.
The test is 0l( if SYNCHECK 0 = "1" and

SYNCHECI( I = ttltt

Error code
00

98 Erlor, no response from TU
Fault on:

oz

o3

98

8.4.25 TEST 21

lffil Transceiver Control Board

l4eaning
The test uas 0l(
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Error. SYllCllECl( 0 uas "0"
FaulL. on:

IZITI fleceiver Synl-hesizer Coaici or

-cab]c 
connectinn lZr-il and f57l or

@ Transceiver 
-C-oni:rol Siiii

Error. SYl,lCllECl( 1 uas r'0r'

Fault on:
l6II lE>rciter Synthesizcr Board or
iSFlc connecLinslZ[l andGZl or
l62lrlTransceiver ConLrol Doard

Ir. SYrlclltCl( 0 uas r'|0" and
SYNCHIC|( f vas "C"

Fauli on:
1524 | Transceivcr Control Board or

-cable 
connecl-ing lZlil andkFrl

[lror, no response l.ron TU
Fault on:

l62ltl Transceiver Control Doard

8.4.26 TESI 2?

Test 22 vill tesL E><citer Signal Path lZf9l .it vill set GI'l to J3E recep[ion and tEE- tnat [)( OUT CH[C:( and EX AF CilECi( is
L0t'J, this ruill prove thai: the sional pattr is cont.rolled by .re nicroprocessor.
The test is 0i( i 1.

and EX ouT cHECi( = ''c"

0t

02

o3

98

02

98

[rror code
00

01

l.leaning
Thc tcst uas 0l(

[rror, [X AF CllECl( uas rrl"
Fau]i on:
l?f9 Excitcr Sienal PathElg4c conn"6tins lZl9l and@4
or@Transceiver -CT-n'. rot SEIrc

Irror, [)( 0UT ClliCI( vas rr1"

Fault on:
[ZIfl [:rcite r SiqnoI Patir
6T-gqrc conncit-ins lZlil anct f6Zl
or lE6l Transceiver 

-C;-n+rol 
3ocro

frrol, no response fron TU
Fault on:
@l Transceivcr Control Board
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8.4.27 W
IesL 23 viII test Exciter Siqnal Pat.h feltl .
It ryill set |?Flto Af (Ct/) tiansmissio-n and test EX OUT CHEC!(, this vill prove
that the transmission signal path is 0l( for AI rrrode. The frequency is L4.250
I'lHz.
The test is 0l( if EX OUT CIIECK = "1r'

Error code l.ieanino
00 The te6t vas 0l(

Error, EX OUT CHECI( uas "0", E:rciter
generates no RF.
Fault on:
GIfl Exciter Sional Path
T-csbre conn"Jtine lZI9l and lZlTl
or ldil Excit cr svnihiJzer B-oard
or cable connccting l_1i!!l andl524l
or f e21 T ransce i ve r 

- 
Ci-n i ro I Soard

E"; nd response frorn TIJ

FauLt on:
ldd Transceiver Control Board

s.4.28 rESr 24

Test 24 vill test Exciter Siqnal Patlr Gftl .
It rvi]I set [ZI9l Lo J]E ( U58 ) 

- 
t ransnisdlii- and test EX OuT cHEcK and EX AF

CHECI(, this uill prove thaL tl-re signal paLh is 0K l'or J3E mode' tlre CU vill
generaLe a 9I9 Hz tone Lo modulate ihe exciter. The corrier frequency is
I4.25O tlHz.
The test is 0K if EX AF CHECI( and E)( OUT

Error code lleaning
00 Tlre test uas 0l(

Error, EX AF CllECi( uas "0"
no AF moduLation is detected
FauLt on:

0t

aa

0I

cable connecting CU and TU

or G6-fl Audio Processinq Soorrl
or lffilE;<ciLer Signal Feth
o" 

:""b1" 
connectiig GTFI and@il

orleU+l Transceiver Control Board

o-lo



frror, EX OUT CHECI( \ras "0r'
no RF is generated on ld9'l
Fault on:

lZf9l Exci ter Siqnal PaLn
or cable connect.ing @ and lZlTl
or GfTl ExciLer Svnit[-sizer Board
or cab.lc connecting @l andG?6l
or f6Zl Iransceivcr -Cr=i-t rol DE-ro

Ettor, no response l'ron TU
Fau]t on:
@l Transceiver Control Board

8.4.29 rESr 25

Test 25 ruil] test Receiver Siqnal patir lZfdl .It vill set lZtdl to JIE (USD) ieception ?i6- set the synthesj.zer
beat frequency, AGC voltage and AF signal level ruill be test.cd
The synthesizer frequencies are: l.L0 = 45.0 ilHz, 2.L0 = 11].991

02

98

to nake a
by tire CU

l1llz,3.L0

I kHz
unit.

Tlre test is 0l( if RX RATE (8 41)
and EFiEC-i?-l- ( 16-6Tl )
ano EH-EEi.T ( f6-d'il )

Error code
00

01

-1.4 l'lllz.
A clear I l<llz tonc vill be heard during this test.

< 9.I l<llz

- ||nrr

02

l.leaninq
Tite tcst uas 0l(

f rror, R)( RATE ) 9. I l<l-lz
AGC volt.age is too lou
FaulL on:

GIb-l Reccivcr Sional Path
* l??7il TranscciJcr Control Doard
or 

-cabf 
e connectinc [ZfZ-l cnd l?I-

or cable conncctin![dII and lZl
or cabLe connectinq CU anci TU
or lzdb-l Control Boaid

trror. Cll[Ci( 0 vas "]"
no AF signal on lZb-i'l Audio proccssrng
Board
Faull- on:

l6rd|licccrvcr brqnal Ha Ln
or cable connecting ljlllf and
or cable connccting l_Q!l and
or eable conneclincj CU and TU
or lZo-l Audio ProceJsinc Boarrl
or l?bTl control Board
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Test 26 vill test Receiver Siqnal Path lZf8l .
It uill set IZTA-lto HrE (All) reception arxl set the synthesizer t.o generat.e an
unmodulated carrier. The CU vill test AGC voltage and that no AF signal is
detected.
The syntlresizer frequencies are: 1.L0 = 45 |lllz. Z.LO = 43,6 Ill-lz, 3.L0 = 1.4

Error, CHECK L uas "1"
no AF signal on loudspeal<er
Fault on:

IZTTI nuaio Processing Board

The tesi can not be executed because
either: filter X5 is not installed or
this is not a standard version

Error, no response from TU
FauIL on:

lZ26l Transceiver Control Board

\/ott,tt-,/ \ /.r r\rrz
\ - rlrl
\ - rlrl

I leanl'ng
The tcst vas 0l(

Error, RX RATI > 9. ] lC lz
AGC voltage is too lov
Fau]t on:

I bLut t(ecefver 5tonar ratn
o-iF2El T"an""ei Jer Contro] Boarci
or 

-cable 
conncctino l?i6l anci l?iTl

or cable connec{:ln! lffil ancJF.,Z?'
or cable connect-inq CU and TU

or @lControl Board

Error, EFiEdi?-t' uas rr0r'

AF rvas detccted on 601 Audio Processino
Board
Fau]t on:

l?[E-l Recciver Siona] Paih

-or 
cabre 

"o.rnoc[ino 
lZfE l and lZfil

or cabre connect.in! l?ifl and ld41
or cable connecLinq CU and TU
or f6l6fl Audio Proceisinq Board
o" lZ66l conlrol Board

ot

99

oo

8.4.10 TEST 26

I,tfiz
The test is 0l{ if

and
and

RX RATE
cH-Eei? 0
CHECI( I

(
(
(

Error code
00

01

02
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0l

c)A

99

Error, CflECl( I vas "0"
AF uas detected on loudspeal<er
Fault. on:

lZELl nuoio Processing Board

frror, no response frorn Tu
Fault on:
l@ Transceiver Control Boarci

Tl.re test can not be executed because
this is a special version

8.4.11 qg
lesL 27 vill test Receiver Signal Path IZIC] .
It uill set lZFlto telex recepLion and EEF the synthesizer
flz Lone. The CU rvill checl< AGC voltage and AF signal.
The synthesizer frequencies are: l.LO = 45.0005 tl9z, Z.LO =
l. L0 = 1.4 t'll'lz.
The test is 0l( if RX RATE

and CHECI( 0
and TFEeilT

) ( 9.1 kflz
I - "n"\ - ||nrl

r rean1ng
The t.est vas 0l(

Error , R)i RATE ) 9. 1 !<l-lz

AGC voltaqc is too lov
Fault on:

[d[6'l Receiver SiEnaI Path
or |.624l|T ransce ivcr Control Board
o" il6iu connectinq @| andlZTfl
or cable connecling !!lll and 16241
or cable connectinq CU and TU

or GdTl Control Boaic

[rror. CH-Ei?l vas rrl"
no AF signal onEEAudio processing
Board
Faull- on:

l6]-dl Rcceiver Sicnal Patli
ii-table 

"onn""f 
ino GfEl and l?irl

or cable connect.ini l7]-Il and?z?
or cable connectinc CU and TU

or lZbTl Audio Proceisinq Board
or l@QlControl Soard

Lo generate a 1500

41.002 f iHz and

Error code
00

0l

02



o3 Error, CHECI( f uas ,'1r'
no AF signal on loudspeal<er
Fault on:

aq

(],1

be exccuted because
is not installed
standard version

heard during tiris test.
The synthesizer frequencies are:
t.1Hz,
Thc tcst is 0l( i 1= :?Y RATE

ano dH-tc-F( o
and TIiffif

Error codc
00

01

lZZdl Transceiver Control Board

02

lZbll nu,Jio Proccasing Soard

Tire test. can not
eitlrer ii lt.er X4
or tiris is no'c a

Error, no response fror,r TU
Fault on:

8.4.32 IESI 2A

Test 28 uilt tesi. Receiver Signal. Path l?idl .It rvilr set IZIEI to cll recept.i6n and set*Ei-rc syn resizer Lo generate a I l<l.lz
tone. The cU vi]l cireck AGC vorLage and AF signals. A clear I lclz lone rvil.] be

1.10 = 45 ii9z, Z.LO = 43.6OI ilHz, l.L0 = 1.4

a c) 1 l,ll1

- lrr

ileaning
The test. vas 0i(

Irror, RX RATf ) 9.] l<llz
AGC voltaqe is too lov
Fau]t on:

I bliit t(eccIVer 5Iflnal raftl
* @Al Transceiier Control Joard
or cablc connccLinq lziSl and lZIfl
or cabf c conneclinil?Til ano 1624-1
or coble conneciinq CU and TU
or @ Coni:rol Doaici

Error, tl iEEk-d ,vas 'rLt'
no AF signcl on 5C1 Audio processinn
Board
FauLl on:

lZfTl Rcceiver Siono] Pa Lh

-or 
cable conn"clinn llfdl and lZiTl

or cabrc conncciinq Eiil ano?T+l
or cabfe connectine CU and TtJ

or 16011 Audio Proccssino 3oard
of Lq!.u-J Lon.rol .joaro
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B.4.tt TEST 29

tlHz.
The test is 0K ifl RX RATE

and TFffiT
and TiiEei?-T

frror code
00

01

Error, EiiEti?-f uas ''1''
no AF signal on loudspcaker
Fault on:
16I Audio Processi.ng Board

The test can nol- be executed because
either filter )(2 is not installcd
or this is c special version.

Error, no fesponse from TIJ

FaUIL on:
l@El Transceiver ConLrol tsoard

( 9.1 !<Flz

- ||n rl

I,leaning
The t.est vas 0i(

Error, R)( RATI ) 9. I l<l lz
AGC vollaqe is too lou
Fault on:

U)

qq

9B

Test 29 vill test Receiver Signal PathGIEI .
It viII set @| to Ct'l reception, narrov banduidth, and set the synthesizer to
generate a I l<Hz tone. The CU rvill clrecl< AGC voltage and AF signals. A c1ear l
l<Hz tone uill be heard durinq this test.
The synthesizer frequencies are ].L0 = 45 t'lflz, Z.LO = 43.6 llllz' 3.L0 = I.lt

[ffi(la'il

GfB-l Receiver Signal Path
;;1676.l Transceiver Control tsoard
o" 

-cab}e 
connectinn lZiE'l and l?ITl

or cable connectin6@! ana@d
or cable connec|inq CU and TU

or h6-l Control Doaicl

02 Error. Cl-ltCl( 0 vas "1"
no Af s.rqnal on L4fl Auolo proccssrn9
Board
FauIL on:

lZfdl Rccciver Sicnal Pa Lir

-or 
cablc 

"onnu"[inn 
lZfEl and IZIII

or cable connectin[ kfTI and EZil
or cable connectinq CU and TU
or [36T] Audio Proce6sinq 3oard

l--.-l ^or l!!!l uonLror roaro
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ot Error, tH-ftl-i lras rrlrr
no AF signal on loudspeaker
Fault on:

lZbTl nuoi.o Processing Board

The test can not be executed because
either filter Xl is not installed
or XJ has a center frequency of
I.3985 llHz or this is a soecial version

Error, no response from TU
FauLt on:

99

98

8.4.14 TEST l0

Test i0 vill test Receiver Signal Path ld6"l .
It ryil1 set lZll8l to CtJ recepti5n, narrovEidvidlh, ano
generate a 1.5 l<Hz tone. The CU uilt check AGC vollaoe
1.5 kHz tone ryill be heard during the test.
The synthesizer frequencies are: 1.L0 : 45.0005 l.1{z, Z.

) ( 9.1 kl-lz

I _ nrl

@l Transceiver Control Board

set the synthesizer to
and AF signals. A cleaD

LO = 43.682 l'lHz , 3. L0
= 1.4 }lllz.
The test is 0K if RX RATE (

and EH-EdK o-- (
and TFECKJ (

Error code
00

0t

rleanlng
The test vas 0l(

Error, RX RATE ) 9. I l<l-lz
AGC voltage is too lou
Fau]t on:

lZ16'l Receiver Sional Patt'r

""@} TransceiJer Control Board
or cable connectinq lddl and l?|fl
or cabre connectin! f5-Tfl andlTua-l
or cable connectino CU and TU
or GbTl Control Boaid

02 Error. CHECI( 0 vas I'f rl

no AF-signal on lZdTl Audio proccssing
Board
Fault on:

tbrut Kecetver 5ronal racn
or cable connec[ino [6]iEl and GTI
or cable connectin! ldl ano lZ74l
or cable connectinc CU and TU
or G0- Audio Proce6sino Board
or lffil Control Board
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Enor, CtlECl( 1 \ras rrlrl
no AF signal on loudspeal<er
Fault on:

lZo-fl Aroio Processing Board

The lest can not be executed because
filter Xl is not inst.alled or has a
center frequency of 1.4 f.lllz or this
is a special version

Error, no response fronr TIJ

Fau]t on:
@ Transceiver Control Board

8.4.J9 TEST ]1

Test l1 j.s a lisLening test at 2.A lltlz. The purpose of rj.s test is not t.o
test anything. The operator should listen to Lhis frcqucncy before proceeciing
uith the t.ransmitter tests. The transnitter t.ests uill transmit at this
frequency, therefore tlre operator nust Listen Lo ensure that this frequency is
not occupied by others.
Ifl the frequency is free proceed to next test by pressinq nDlflliEf? Up".
If the frequency is occupied, ,uait until it bccomcs free or abort fhe tcef hv
pressing any !<ey but "DII.lilER LJP" or 'rDIilf.lER DOtJll".
N0TE: This t.est can be executed in step node on1y.

Error code lieaning
00 Is alvays relurned

3.4.36 IESI 32

TesL 32 rui1l test Pouer. Amplifigrs@, P,A. Filters and Antenna Tuning Unii.It ruill transmit at 2 tlHz CtJ r,rode and lest that. ALCCI|ECI( is 0t{, SI:IRTK ii 0i{,
Po!,er is 0l( and that IAl,lT (antenna current) is 0K. The I.6-Z.i llllz filter is
used in this tesL.
NOTE: This test can be executed i.n step mode only.
The test is 0l( if ALCCHECI( = "I"

andEIFOif (@) = "0"
and Pouer )= 90 9,i

and IAIIT ): 1A

U)

99

9B

Error code
00

0I

Ileaning
The test vas 0l(

Error, ALCCHICK vas "0"
Fault on:

IZZEI Transceiver ConLrol Board

-or 
cable connecting @) andfdil

otl526l Pouer AmpIi fier



[Z2Z-lPouer Amo]ifier
or 15521. l65ll P.A. Filters
or cable connectino lZf 9-l and GEI
or cablc connectini ldl undffilt

Error, SIFdK uas rrlrl
StlR uas ) l
Fault on:

lZZb-l Antenna Tuninq Unit. or antenna

Error, IAI{T vas ( I A
Fault on:

lras rrl'r, tlris indicat.es one or nore
r Amolifiers does not deliver sufficient
r.
Po'.ler Amplifier or
Pouer Sofitter or
es connecting 6i4 ana@El or
Pover Conbiner or
es connecting E=261?. andFSil

4.4.17 TEST ll

Ileaning
The t.est uas 0l{

Error, Pouer uas ( 90 ,"6

Fault on:
6.-iA,@7.P.A. Fitters

8.4.18 TEST l4

Test f4 trill t.est P.A. FilterslZ52l ,F531 .
It vill select the 3.t-4.8 llHz filLers and transmit aL 2 l1t1z.
N0TE: This test can be executed in step mode only.
The test is 0l( if Pouer ) 90,',i.

02

U)

04

Pouer uas ( 90 9i

Fault on:

PAOI(
Pove
poue
Faul
@a
16541
cabl
@
cabl

nq

lk6-l Antenna Tuning Unit or anLenna

lleaning
The tcst. uas 0l(

Test f] ruill test P.A. FilterslZ5Zl ot@71 .
It urill select the 2.3L-3.3t llfiz filter and transni.L at 2 ilHz.
N0TE: This test can be executed in steo mode on]v.
The iest is 0( i f Pover ) 90 9,i.

Error code
00

01

Error code
00
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Error, Pouer vas ( 90 96

Fault on:
fsiil, fE>31 p . e. Filters

8.4.19 TEST l5

Tcst 15 viII test P.A. FilLers lZ57l ,GlJl .
It rvill select the 4.8-6.9 llHz filt.er.
tl0TE: This test can be executed in sl-ep nocie only.
The Lest uas 0K if Poucr ) 90 li

Irror code lieani;rq
Ct; Thc tcr;t uas 0i(

0l Errot, Pouer '.Yas ( 90 !6

&!Lrt -9!.!.
l652l ,VE)P'A. Filters

8.4.40 TEST 15

Test f5 uil] tesL P.A. Fi]terslZ5Zl ,k-'531 .
It ruil] selecl the 6.9-1C l'll'tz filter and vill iransnit al 2 illlz.
llOTE: This test can be executed in slcp node only.
The test is 0l( if Pover ) 90 Ii.

Error code lleaning
The test uas 0i(

frror, Pouer rvas ) 90 ii
Fauli on:
lsA,@i1lp.n Firters

8.4.4I TEST ]7

OI

0l

Test 17 r:ri]l test P.A. FiItersl652l ,16531 .
It ruill select the 10-14.4 lillz filter and uiII i:ransmii- aL 2l1tiz.
NOTE: This Lest can be execuLed in step trode only.
The test is 0i( if Pover ) 90 l,i.

Error code lieaning
00 Tire icsL 'uas Oli

0I Error, Pouer uas > 90 i'i
Fault on:
6r^,W P.A. Fi.r.Lcrs
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8.4.42 TEST ]B

Test 38 ruill test P.A. Filt.ersG5-fl ,Grtl .It uill select the 14-20 tl1z filter and transmit aL Z l1Hz.
NOTE: This test can be executed in sLep node on1v.
The test i.s 0l( if Pouer ) 90 ti.

8.4.43 TEST l9

Error code
00

01

Error code
00

01

Error code
00

qa

tleaning
The test vas 0i(

frror, Pouer vas ( 90 9l
Fault on:

transmit at 2 tlHz.
on1y.

I,leaning
The test rvas 0l(

Error, Pover uas ) 90 li
Fault on:
@A,GmP.A. Filters

8.4.44 TEST 40

Test 40 is a listening test at 49I V,Hz. The purpose o1. this test. is not to
test anythinq, but the operat.or should list.en at this frequency before
proceeding to the transrnitter test. Test 41 virl t.ransmit. aL this freouencv.
thereFore the operator must listen to ensure Lhat ris frequency is nob occu-
ni orl hw nF hane

IF the frequency is free proceed to Lest 4l by pressing ,'DIIIHER Up,'.
If the l'requency is occupied, uait until it becones l.ree, or abort. the test by
pressj.ng any key but "DIiil.lER UP" or "DIl.lllER D0IJN".
N0TE: This test can be execul-ed in st.eo rrrode onlv.

r'reanlng
The lisLening Lest is executing

This Lransceivcr is not cquipped uiLh a GFil
P.A.Filter ruhi.ch includes a 400-525 l<Hz filLer,
Lhe test can not be executed

@A,GiAe.a. Fitters

Tesi 19 rvil] Lest P.A. FitLersG52l . tr-fi\ .It vill select the 2O-3O Illlz FiTteD' ;nd'{uit l
NOTE: This t.est can be executed in steo mode
The t.est is 0l( if Pouer ) 90 ,.J.
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8.4.45 TIST 4I

Test 41 vill test P. A. Fi.lters 16l .
It uill select 400-525 l<Hz filter and transmit at 491 l<llz.
N0TE: This test can be executed in step node only.
The tcst is 0K if Pouer ) 90 9i.

frror code lieaning
00 The i:cs'i- uas 0i(

0l Etror, Pouer uas ( 93 ii
Faul.t on:

lZ33l P. A. Fitlers

This t,ranscej.ver is not equipped vith a l?5Jl
P.A.Filter uhiclr includcs a lt00-525 kllz l"ilter,
Lite i-esl can not be e;<ecuted



8.4.46 LIST OF TESTS

TEST#
01
02
a1
04
05
05
07
08
B9
10
lI
I2
I3
I4
r5
It)
I7
]B
ta
20
2T
2?
23
24
25
26
z7
28
29
30
1l
)L

t4

36

3B

40
4I

TESTS
Audio Processing
Audio Processing
Audio Processing
Audio Processing
Display test
l'laster Oscillat qtbrzl

RETIARI(5
receiver signal path
receiver signal pat.h
transmi'cter signal pat.h
transmitler signal path

all synthesizers mid range
l. L0 out of locl<
1.10 = 45 llHz 45-52,5 l4l'lz range
)..LO = 52.5 ll1z 45-52.5 l'lHz range
l. L0 = 52. 5 llllz 52.5-6O lll'lz range
l.L0 = 60 l"lHz 52.5-5O [1]-lz range
l.LO = 6; lillz 6O-67.5 IlHz rangc
I.LO = 67.5 lltlz (>O-67.5 l.lllz range
1.10 : 57.5 tlHz 67.5-75 l'lHz range
l.LO = 75 llHz 67.5-75 l,lllz range
Z.LO = 43.597 tll1z
Z.LO = 43.6Oi tlllz
l. L0 out of locl<
3.LO = I.3955 llllz
l. L0 : I .lr0l i'll lz
no signal
Af node
JIE node
JIE mode
Al'l node
FIB node
CtJ inter
Cl.l narrov
Cl'J narrov

Board
Board
Eoard
Board

Synthesizers
Synthesizers
Synthesizers
Synthesizers
Synthesizers
Synthesizers
Synthesizers
Synthesizers
Synt.hesizers
SynLhesizers
Synt.hesizers
Synthesizers
Synthesizers
Synthesizers
Synthesizers
Exciter Signal
E><citer Signal
Exciter Signal
Receiver Signal
Receiver SignaI
Receiver Signal
Receiver Signal
Receiver Signal
Receiver Signal
Listening test
P. A. FiIters, ATI.J

' 

: 

':"""=

:LrsEenrng test ( 4v_t t<llz)
P. A. Filters

Path
Path
Path
Path
Paih
Path
Path
o^+ t-
o^+t-

t.6-2.3

).3-4.8
4.8-6.9

6. 9-10
10-14
14-20
20-30

400-525

i.tiz
tlllz
I.lllz
i.lllz
llliz
llllz
llHz
i.1llz

B-10



8.5 SPARE PARTS LISI, TRP 8750 D SERIES

CONTROL UNIT:

Loudsoeal<er
l,lembrane l(eyboard (exc1. overlay )

HANDSET:
lZSd'l t4icrophone Amplif ier
Handset complete, incl. ltlicrophone Anplifier

VER UNIT:
Receiver Signa} Path incl. filters
Exciter Signal PaLh
Synthesizer Board
l,laster Oscillator, 1.5 ppnr
l.laster 0scj.llator, 0.8 ppm (optional)
l.laster 0scillator, 0.4 pprn (optional)
Interconnection Board
Transceiver Control Board

Control Board (configuration Prom not included)
Audio Proeessing Board
Squelch Board ( optional )
Line Transformer Board (optional )

107 560 0I
107 560 11
LO7 

'60 
2r

ro7 ,60 3r
860 000 09
t43 590 5X

ro7 445
107 400

107 500
107 700
ro7 565
ro7 ,65
lo7 565
107 500
373 590
I05 500
106 600
106 600
106 600
106 500
LO6 602

ro7 566
ro7 564
IO7 566

383 615
652 910
8lt 007

3BJ 615
B3L 250

0I
60

107 561 BI
r07 551 9l
r07 56I lI
IO7 561 21
IO7 56I tI
IB7 56T 4T
107 562 0r
IO7 562 4I

Voltage Converter Assembly
Svitclied tiode Pouer Supply incl. 16l Conbiner 0oard

l655lPover Combiner
[Ed Pover Splitter
P. A. Filter Assembly
Pover Amplifier Assemb.ly
40 Lead Flat Ribbon Cable
2 Lead Cable
Coaxial Cable
Coaxial Cable
Coaxial Cable
Coaxial Cable
Coaxial Cable

ANTENNA TUIJING UNIT:
lZZ6'l ATU Board
[Z?fl Antunn" Relay Board
lZ6-fl Di rect.ional toupler

AC POIJER SUPPLY UNIT P B75O:
Transformer
Electrolytic capacitor 10000 uF,/61 V
Diode Pll70

AC POI/ER SUPPLY UNIT P 875]:
Transformer
Diode KBPC 25-02

90
t0
51
4t
2I
]0
2L
50
c0
10
to
40
90

0t
1l
1l

51

00

6I
20
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SOUETCH BOARD.OPTIONAL Pc! f6-6t LrilE TRANsFonilER BoARo.opTroN^L

PCE L60l lAUD|o PRoCESSTNG 80AR0

CONFIGURATION PROI.I ACCESSIBE 8Y

CONTROL BOARD INSID€ COVER

CONTROL UNIT 8OOO DISASSEMBLE



INSIDE FRONT (OVER

INSIDE EACK COVER

PcB [d RE(trvER sl6!4! J{x ry4!!

sYNTHESIZER BOARDs

IXCITER 5I6NAL PATH BOARO

INTERIOR OF LOWER FRONT DOOR OF TRANSCEIVER UNIT



P,A. Filtors Assemblv

':|,

rc

Swltched Mode
{il

Power Supply

PCB 056



Voltag€ Converler Assembly

Power Ampllller Assembly



I
I

l0
I

IJ

PCB 644
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9. CIRCUIT DESCRIPTION ANO DIAGRAI"IS

9.I Symbol Explanation

9.I.1 Arrorus A blacl< arrov on a line indicaLes in vhich
signal flovs. A uhite arro\u on a line indicates in uhich
infornation oi- a DC signal flours. An e><ception l'rorn tlris
Iines and their eon- necLions, uhich are aluays indicated
level or its associa- ted labe].

direct.ion an AC

direction Lhe
rul.e is the supply
by a supply voltage

9.1.2 Loqic circuits A smal.l ci.rcle aL an external input neans that tire
specifii inpLrt is active LOIJ, i.e. it produces the desired function, in
conjunction uith other inputs if its voltage is lhe loruer of Lhe tvo logic
Ievels in the system, othervise the specific input is HIGH. A clock input is
indicated by an open t.riangle. A small circle at a clocl< input means that Lhe
outputs change on the HIG|I to L0ll cLocl< transition. A small circle at an
output indicates that vhen the funct.ion designated is true, the output is LO[J.
Inputs and outputs are labelled uith mnemonic letters as described in Lable
ot

9.1.f Loqic Funct.ions Logic functions are labeLled uith mnenonic letters in
brackets. An activc L0tJ function is given a bar over tire label.

9.1./t Voltaqes Typical DC voltages are i.ndicaLed on Lhe circuit diagrans
next to L.he points Lo uhich they rel'er and are nrarl<ed vith a "Vr'. Typical
Ioqic levels are indicated in bracl<ets (L0IJ,/HIGH) on tlre circuit dia- grar,rs
next to the poini:. t.o uhich they refer and are narl<ed viLh a "V". Typical AC
voltages are likeuise indicaLed on t.he circuit diagrams. They are r,rarl<ed vith
"Vpp" or rrnrVpprr and values are in RliS unless otlrervise stated.

9-1



9.2 Abbrevietions

A : anpere, anperes
B : battery, r.toto r
C = capacilor
C '. : carbon
Cer. : cerar.tic
CR = tyristor
D : diodc
F = farati, l'an
FS : fuse
Il : henry
IC = integratecl ci rcuii
l< : i<ilo or lC^l
L : inCuctor
LED : Iighi enritiing diocie
LS = Loudsp:cl:c r
lin. : Linear
t^- - I^^^-it-.ruu. = tuuar'-! L,ll].c
r,l : nilli or 10^-l
i'l : nega or l0^5
ilE : instrur,tent
i;F : fire'.a] i"iln
Iii : rrlica
iiO : nei.al.l ic o>ride
liP : netailized paper
u : r:icro or l{l^-,i
n : nano or l0^-t
llP0 : 'cenp. coc i"iicicni 0
lJl50 : torip. coeificicni -150
ijTC : neg. teirp. coefficicnL
r : pico or' 13^-12
PL = connector (plug or ccblc vilir pluq)
P^ l \,6c - nnlvaal-n

Polyst. = polysi:yrcne
Po L. : poLcnLioncLcr
PTC : pos. tenp. coef iicicnt
0 :'cransislor
R = resistor
nL : relay
5;( = connector (socl<et or cable vi.tir socl:ei:)
SL = lar:p
Sol. al . : .;cIici aluminiurr
Sll : srritch
T = transi=orner
Tan. = Lanlo]ur, clcci:ro]y''ic ca2:ciLor
V = uorl(inc vollagc DC or voll:
Vac. = uorl:inq voltagc AC

Var. : variable
u--i ^-^ - ,,^Fi ^r- r ^ nrnrni irrrno di nrinvdr rLdP
Vl : vaLve

9-?



Vpp = peak t.o peak voltage
VR = neon lamp
tuly : tirire uound
tJ = uatt, uatt.s
lrl.al.um. = uet aluminium electrolytic
\ = crystal, crystal osc. or crysLal filter
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Tab]e 9.I

Label Slrort for lieanincr

A.

B/D

BI

CxY

CP

l-5x

Dx

E

EO

trn

I.ILT

IxY

IRQY

'1 t,

LE

LT

i.lR

I.iRDY

Addrcss

Trin Tnnr ri

Binary /Decir'ral

Control Signal

CLocl< [nab]e

Clock Pulse

DaLa

fnable Inpu'r

EnabIe 0utput

[nable Cutput

l lalt

Input Data

Inlerrupt Request

Data

llocie Select

Lalcl-r [nab]e

Lanp Test

ilaster Reset

t'lenory Ready

triggers onc-shoi on falling edge

select.s a neriory location (data 'rord) or a
nr r'l 1- i n l a.,or i nnr r:-

triggers one-shot on rising edge

selecLs count.inq ;rode (rrodulus 15 or 10)

deact.ivates BCD-t.o-7 scgirenl decoder
(blanl<s connect.ed display )
proqrannable bidirectional lrand-shal<e
siqnal to/frorr peripheral
enables clocl: signal t.o counter

edge activated input for upcla'cing syn-
chronous circuii
scLects a ncnory or periphcrol circuit (bus
sLave )
input to D flip-flop and reqister or bidi-
rectional inl'ornation path i'or bus connec- 

]

Lcd cicvicc 
i

cncblcs cI ocl< sinnaf 
I

cctivates ouLput(s) irorr cor:rbina Lor ical 
Icircuil 
I

acLivatcs ouLput(s) iro:.r ccqucnLial circuitl

suspcnds :iPU ccLivit.y and rcLcases 0u""." 
I

inpuL for cor.':binaLorical circuit 
I

uircd-0ll flag fror,r pcripheral :o ;lPU indi- 
|

caLing inlerru:rL dctcctcd 
Iinput to J-l( flip-ilop 
I

selects counting node 1'or progrannablc 
Icounter 
I

updates laiching regi.ster 
I
I

aclivates all out.puLs on 3CD-to-7 segnenL Idccoder 
Iinput 1'or iniLializing llPlJ or clcoring I

program;:able regis{-ers in peripheral cir- 
|cui t I

hand-sirai<c flIaq io tlPlJ indicating neu bus 
I

cycle may bc sLarlcd I

9-rl



Table 9.1 continued

LabeI Short for lleaninq
Nt'[

0x

PxY

PE

rJx

n

RBi

RSX

J

5y

SYNC

TC

U/D

VIIA

[tI

I'JQ

Non-maskable
Interrupt
0utput

Data
(bidirectional )

ParalleI Enable

0utput

Reset

Ripple Blanl< Input

Regisler Select

Set

Se]eci Data

Synchronize

Terminat.e Count

lJplDovn

Valid l,lemory
Address
lJri l-a Tnnr rl

Urite 0ut.put

-naqJo i4Pu, vhich cannot be mas!<ed soft-
uareuise indicating inLerrupt detecLed
output from combinatoricaL circuit

input to programmable counter or program-
mable bidirectional signal tolfrom
peripheral
loads P:< data into programmable counter

output fronr sequential ci.rcuit

forces flip-flop(s) to LOIJ state

deactivates BCD-io-7 segmenL decodcr
(blanl<s connected display) i1'dat.a corres-
pond to leading zero, uhen decoders are
cascaded
addresses programrnable registers in peri-
ohera.I circuit
iorces flIip-fIop(s) to IIIGH staLe

selecLs daL.a path througlr multiple><er

i.ssued I'rorrr bus master (tiPU) to synchronize
data Lransfer
output Fron counter indicating neu cycle
started (corresponds to carry or borrou
depending on counting direc t ion )
seLect.s countinq di recLron

issued from bus naster (tlPU) to indicate
stable address bus
input t.o bus sfave Lo nal<e it accept data
from master
output from master (l'lPU) uhen it. is a data
source

(1) "x" is a numerica.I index (zero origin indexing) corresponding to bit
oosition

(2) "y" is an alplrabetical index used for multipJ.e port.s





CONTROL UNIT

PCB 600 CONTROL BOARD

PCB 601 AUDIO PROCESSING BOARD

PCB 602 SQUELCH BOARD

PCB 603 LINE TRANSFORMER BOARD

TRANSCEIVER UNIT

PCB 611 SYNTHESIZER BOARD

PCB 612 I 613 I 614 MASTER OSCILLATOR AND PCB 699 TCXO HEATER BOARD

PCB 618 RECEIVER SIGNAL PATH BOARD

PCB 619 EXCITER SIGNAL PATH BOARD

PCB 620 INTERCONNECTION BOARD

PCB 621 VOLTAGE CONVERTER BOARD

PCB 624 TBANSCEIVER CONTROL BOARD

14
PCB 626 / 631 POWER AMPLIFIER BOARD

't5
PCB 630 50 OHMS ANTENNA RELAY BOARD

't6
PCB 652 653 P.A. FILTERS BOARD

17
PCB 654 POWER SPLITTER BOARD

18
PCB 655 POWER COMBINER BOARD

19
SMPS AND PCB'S 656 CONTROL BOARD AND 657 DBIVER BOARD

21
PCB 660 ANTENNA TUNING UNIT BOARD AND 641 ANTENNA RELAY BOARD

PCB 644 50 OHM ATU RELAY BOARD
22

AC POWER SUPPLY UNIT P 8750 23

AC POWER SUPPLY UNIT P 8751 24

HANDSET ASSY. AND PCB 450 MICROPHONE AMPLIFIER BOARD 25





AUDIO PROCESSIIIG BOARO

CONTROT BOARD INSIO€ COVER

IINE TRANSFOR}IER AOARD.OPTIO*AL

CONFIGURATION PROII ACCESSIEE 8Y

CONTROL UNIT EOOO DISASSE}4BLE
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PARTS LIST FOR CONTROL UNIT

control Unit complete

PCB 600 Controf Board
PcB 601 Audio Processing Board
PCB 502 Squelch Board
PCB 603 Line Transfortner Boald
Keyboard

R1,2 1O0 ohn 53 l/2)t

c5 0. 1 uF 10? 63V

LSI Loudspeaker 15 ohm

SK2,3 Jack socket
SK5 s-pole socket incf- cable

108 600

107 560
107 560
107 550
107 560
343 590

car. 502 2IO

Polyes. 622 5lO

860 000

750 000
106 603

oo

o2
11

53

oo

00

o9

20

))))



TECHNICAL DISCRIPTION

Pc3 IZbT-ICONTROL BOARD

The primary functions of t.his module are to supporL !4q man/nachine inLerface
via L"yUoaia and displays, control Audio Processing lZbTl ancl comnunicaLe vith
Transceiver Control Board lZ74l as a master by transr.ritt.ing comnands anc)

reeeivinq ac!<novJ.edge and G-taLus r,tessages in ASCII code according Lo a fixed
pro.Loco]. This is acconplisheci througl-r an enbedded cornpuler consisting of a

microprocessor ("liPU") ryith the folloving oncl]ip facililies: I biLs CPUr 120

bytes RAti used as buffer area and I'or saving inLerna.l Jg!,iables'-2.porls of
vi.rich one irancl.les Lhc transfer of a 15 bits pacl<et Lo 160I lcontrollinq.
loudspeal<er voLumer selection oi'l<eying and audio signals using the signals
(cOl,iDhTA), ( c0i.lcl0cl( ) and (cot.iLOAD), uhile the otlrer is connected Lo a serial,
asvnchronous inLecfEce used for conmunicating aL lOC baud via "RS 2l2C
IN|5RFACE" r:ri6 GZI using ttre signals (TUDATA) and (CIJDATA), and finally a 16

bits tiner used for qenerati.ng 64 llz real-time interrupts to suitch the
r.licroproccssor rron bac:. to l=oreqlround proccssino, sir,rul. tancous l y measuring Lhe

pcriod of the telcnctry signals received fron l9!4J represent inq siqnal_strcngth
and outou,u oouer (i. c. (R)iRATt) and (TXRATE) rcspcctrvcly) Lirrouglr "l(AlL
l.lULT IPLLXERi'. Tlre proccssor is clocl<ed by a siqnal coming f,rom "lr I'1llz XTAL

OscILLAT0R" and is initiaJ.ized by I'[.]ASTER CLIAR" cor,rbined vit.i-r "tl0DE stiITCll" .

Due to I'ADDRESS LATCH" being connec'ued lo 'ehe nuiiplexed I bii:s uide
Cataladdress bus a iull 15 bits uide addrese bus is available ior Lhe "l'lAP
DECoDER" 'uo select beLueen Lhc connecled ner:ories and periplreralsr uhicir are
the folloving: "PR0GRA[1 ROli" (up Lo 16 !<bytes of object code.in EPR0|'I),

"CONFiGURATI6N 
pR0ll" (up to 4 kbyies in EPR0i.l conLaining a list of up to 1017

pernritted TX frequencies and status code for enabled options oi t!9 
^.- ,-

equi.pnent), "N0N-V0LATILE RAll" (1 l<nibbles used for saving up Lo 76 HUTX
frequency pairs uith corresponding nodes and the presenl s"uatus oi' the
equiprneni. ) pouered by a lithium ba;tery during pover-ofl" condition toqet.her
nrit.h ,'REAL TIIIE CL0CK" uhich controlled by a J2.763 l,<Hz cryeLal j.r,rplenents tirc
vaLch iunction. By programminq tl-re lattcr it is possible l-o suitch on the
entire equip.:cnt automatically usinq tire "0PT0 C0UPLER" to gcnerate lhe
galvanica.lly isoLated signat PlJROlj, uhich activaLes StlPS Conirol 16561 .

Anolher peripheral circuit is the "I(EYBOARD DISPLAY C0|iTR0LL[R"' vhich
constanliy scans the ltenbrane l<eyboard (organized as an 3:<3 nalrix) througlr
"l(EY SCAN DEC0DER" using the signals (DRV0--7) and (StlJ0--7)t ulrile it
simultaneously refreshes tl-re entire display at a raic o1' 508 llz (duty cycle
I/I(') by utilizing "LED DIC0DER/LED DRIVER" and "DISPLAY DIGIT DEC0DER,/DI SPLAY

DIGIT DRIVER" i'or nultiplexing thc annunciators and seven seqment displays
fespectively. The segnen'us are driven fron "DISPLAY SEGIjEt,IT DRIVIR" and

"DISPLAY SEGltEllT DEC0DER" (perforr:ring the conversion l.ron BCD-code). The
displays may be dimmed through the last peripi'reral, rrBEtP DIII REGISTER"' by
pulse uidth modulation via "Pli'fl C0UNTER". "BEEP DItl REGISTIRTT is afso capable
ofl cont.rollinq "PROGRAIIIIAELE DIVIDIR" generaLing the signal SII'JCLOCI( used by

l?6Tl to synthesize sinusoidal signals 1'or nodulati.on purPoses and "bceping"

-Gcoustic 
feedbacl< 'uo t.ite operat.or signalling a l<ey closure). In ordcr to

pernit renole control, anolher "RS 2l2C INTERFACE" is available connected to a

serial, asynchronous inLerfacc ir,tplernenled by 't4ato". Botl-r serial interl=aces



are.clocked by "BAIJD RATE_DIVIDER", ruhich is fled by a r lil.lz clocl< I'rom "l.lpu,,.Baud rate may be set to J00 or 2400 bit.s/s selectable by j;d;;-;"iii;q.'



TEST POINTS FoR 1600-I cu mNTROL BoARD.
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Prlnted clrcuit Board cobplete 5oo
(specify progran verslon when orderl'nq)
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PARTS LIST FOR CONTROI, BOARD 600 VERSION 7A

t

PARTS LIST FOR CONTROL BOARD 600 VERSION 7A

MV53164
}{v53164
l{v5 3164

8C327
BC327
aC327
BCX27
sC327
BC32't
8C327
8C327
BC32't
BC327
BC327
8C327
BC327
BC32'l
sc327
BC32't
8C327
8C327
BC327
BC32'l
8C327
8C327
8C327
BC327
8C327
BC3 27
8C327
8C327
8C327
8C327
RC327
8C327
8C327
8r240
BF24O
D?240
BF24O

1N41{8
1N4148
1N4148
1N41{8
1N4148
1N4148
1N4148
1N414I
1N4148
1N4148
1N4148
lN,l148
1N{1,t8
1N4148

107 560 0l

20
ot
40
OI
30
60
30
a0
90
30
80
80
2L
x1

41
45
4L
5t
90
50
60
1l-
00
40
50
t8
90
o0
50
81
30
30

rc52
IC54
IC55

ol
Q6
Q7
o8
Q9
Q11
Qt2
Q13
Q14
Q1s
Q16
QL7
Q18
QI9
Q20
021

Q23
Q24
Q25
Q26
Q27
Q28
Q29
Q10
Q30
Q31
Q32
Q33
Q3{
Q3s
035
Q3?
Q2
Q3

DI
D2
D3
D4
D5
D5
D7
DA
D9
D10
D11
D13
D14
o15

)

823 000 10
a23 ooo 10
823 000 10

840 012 70
840 032 70
a40 032 70
a40 032 70
a40 032 70
a40 032 70
840 032 70
a40 032 70
840 032 70
8{O 032 70
a{o 012 70
840 032 70
840 032 70
a40 032 70
840 032 70
840 032 70
a40 032 70
8,to 032 ?0
840 032 ?O
840 012 70
840 032 70
8{0 032 ?0
840 032 70
a40 032 70
840 032 70
840 032 ?0
840 032 ?O
a40 0f,2 70
840 032 ?0
8{O 032 70
840 032 7o
840 032 70
8{O Ol2 70
840 024 00
a40 024 0o
840 02{ 00
8{0 024 00

a30 4L{ 80
830 414 80
a30 414 80
a30 {14 80
830 414 80
830 414 80
930 414 80
830 414 80
830 411 80
830 414 80
830 414 80
a30 414 80
830 414 80
830 414 80

rc3

rc6
rc7
rc8
rc9

IC11

rcl4

rc16

rc18
rc!.9
IC20
IC21
rc22
rc23

rc25
rc26

IC29
rc30

tc32
rc33
IC34
rc35
rc36
IC50

rc37
rc38
rc3 9
rc40

tc42
rc43
IC{{
rc45
tc46

rc48
IC49
rc51.

74C42
cNYt ?-4
?4ts74
7{C00
40938C
cD{056BC
68 o3
1{88P
l{ 89P
71t-537 3
7 4r,s13I
7 4r,sO8
74 t^Sr3 2
Tlts2 712 g-4
(XX denotes prograh version number)
74 r,s04
2532-45 (unprograhrned)
4334P-4
74 r,s05
4279-5
CD,I516Bc
cD4 5t 6BC
74Cr61
cD404 0BC
7 4C314
74C906
14 5818
cD4059A
6850
6S8 5
7{ r,s4 8
ur,|28 0 3
UI,N2 A O 3
74C08
74COa
74LS145
74r,st {5
?4I,s 1,15
74I^S 14 5
I{4N82 DTSPIAY
MAN82 DISPIAY
UAN82 DTSPI,AY
UANS2 DTSPIAY
}IAN82 DISPIAY
MAN82 DISPIAY
}IAN82 DISPIAY
MAN82 DISPIAY
MAN82 DISPIAY
MAN82 DISPIAY
MAN82 DTSPIAY
MAN82 DISPIAY
MAN82 DTSPLAY
MV5 3164

850 744
825 000
a50 747
850 740
450 409
850 405
850 6aO
850 148
850 1{8
457 437
457 4L3
850 740
857 413

850 740

850 433
850 740
850 827
850 451
850 451
451 416
850 404
857 43'l
857 490
851 464
a50 405
850 685
450 648
850 744
850 280
850 2SO
450 740
850 740
457 4L4
857 444
a5? 414
457 4L4
824 008
924 008
a24 008
824 008
824 00S
424 004
424 004
824 008
824 008
824 008
824 008
824 0oS
824 004
823 000

8l
81

50
50
50
20
20
20
20
20
20
20
20
20
20
20
20
20
10



PARTS LIST FOR CONTROT BOARD 600 VERSION 7A

D16
D17
D1a

DL2
D19
D20
D21
D22
D23
D24
D2s
D25
D27
D2a
D29
D30
D31
D32

D34
D35

D38
D39
D{0
D41
D42
D43
D{4
D45
D46
D4?
D48
D49
D50
D51
D52

x2

R2
R3
R17
R18
R19
R20
R21
R30

R36

R40
R92

r/aN
L,/Ag
L/gtt
r/aw
L/8W
L/aw
r/8w
L/8W
L/as
L,/8fl
L/8$
L/A14
7/AW

R4

R24
R6
R9a

R8
R{8
R49
R50

R9
Rlo
R14

R43
R45
Rlr
R42

Rt3
R15

R2't
R34
R28
R29
R3a
R41
R46
R47
R44
R52
R53
R54

R56

R5a
R59
R60

R64
R65
R66

R68

s*
st
5t
5t
5t
5t
5f
st
5t
5t
58
5t
5*

5l
5E
5*
5*
st
5t
5?
st
5t
5*
5*
s*
5*
5*

5*

5t

5*
5*

st
5a
5t
5t
5t
5*

5t
5t
5t
5t
5t
5t
5t
st
5t
5t
5t

7/ aw
r/aw
1/AV
7/ Sw
r/aw
1/AW
7/ ew
r/aw
r/sw
\/aw
7/8r'l
L/AW
1/AW
1/ 8w
1/ 8w
7/ 8tn
a/ aw
1/8W
r/ sw
r/8w
L/8tI
r/8w
L/AW
r/ 8w
t/8w
t /8w
1/ 8w
L/ AW

L/ 8w
r/ aw
r/ 8u
L/A\4
L/AW
r/8w
7/ AW
r/ aw
L/ Sw
L/8W
)-/ 4r1
l/ 8u
a/aw
7/ 8w
L/ 8w
L/ 8W
r/ aw
vsw
L/ AW
I/ aw
L/8'.1
L/ avl
L/ aw
7/ 8W
L/ 8W
L/8W
t/gvl
r/ 8w

ltF
!tF
l.tF
MF
MF
l.tF
MA
MF
MP
MF
MF
MF
I,lF
MF
MF
IiIF
l{F
MF
MF
MF
MF
MF
MF
MF
MF
!.tF
llF
MF
MF
MF
MF
MF
UF
MF
l{F
MF
HF
XF

MF
!tF
l'tF
t{F
MF
t!F
MF
MF
MF
MF
!tF
MF
UF
ltF
MF
MF
MF

PARTS LISA FOR CONTROT BOARD 600 VERSION 7A

lN4l4a
lN4148
1N4144
lN4144
AAI43
MV5374 G. E.YELIOIi
MV5374 G. E. YELI'W
l{v5374 G. E. YELItlf
uv5374 G. E. YELLOW
W537{ G. E.YELI.OW
W5374 G.E. YELI'W
MV5374 G. E. YBLIOW
MV5374 C. E. YELlrll
W5374 G. E. YELI'W
t{v5374 G. E. YELLOW
l.!V5374 G. E. YELLOW
T{V5374 G. E. YELIOW
W5374 G. E. YELIOW
W5374 G. E. YELIOW
W5374 G. E. YELIOW
1.tv5374 G. E. YELIOW
r{v5374 G. E. YELr-OW
1,tv5374 G. E. YELLoW
T,IV5374 G.E.YELLoW
MV5374 G. E. YELIOW
MV5374 G. E. YELI'W
W5374 G. E.YELIOW
MV5374 G. E. YEI,I.OW
}.TV5374 G. E. YELI.OW
MV5374 G. E. YELI,OW
MV5374 G. E. YELI,OW
l{v5374 G. E. YELT,OW
MV5374 G. E. YELIOW
l{v5374 G.E.YELT.oW
W5374 G. E. YELLoW
MV5374 G. E. VELLOW
MV5374 G. E. YELIOW
MV5374 G. E. YELIOW
MV5374 G. E. YELIOW

AMH,. CRYSTAL
32.76aKHz CRYSTAL

680 oht!
10 kohr!
10 kohrl
10 kohtrl
10 koht!
10 kohh
10 kohh
lo kohn
10 kohn
10 kohn
LO kohh
10 kohn
lO kohtn

58

53
5t
5*
5t
5t
5t
5t
5l
5t
5?
5t

MF
MF
MF
MF
UF
MF
MF
MF
MF
MF
ltF
MF
MF

830 414 80
830 414 aO
a30 414 80
830 414 S0
830 014 30
823 000 04
823 000 04
a23 000 04
s23 000 04
a23 000 04
823 000 04
823 000 04
823 000 04
823 000 04
423 000 04
423 000 04
s23 000 04
823 000 04
823 000 04
823 000 04
823 0oO 04
823 000 04
823 000 04
823 000 04
823 000 04
823 000 04
823 000 04
823 000 0{
823 000 04
423 000 04
823 000 04
823 000 04
823 000 04
423 000 04
823 000 04
s23 000 04
s23 000 04
423 000 04
82f, O00 04

812 000 00
412 000 0t

500 258 00
500 {10 oo
500 410 00
500 410 o0
500 410 00
500 410 00
500 410 00
500 410 00
500 410 00
500,110 0O
500 410 00
500 410 00
500 410 00

2.7 kohn
1OO ohtl
1oo ohlrl
2.2 kohD
2 ,2 kohtn
47 kohn
{7 kohrt
{7 kohb
47 kohn
{7 kohm
47 kohn
68 oh!!
12 kohm
12 kohltr
12 kohn
12 kohtr
12 kohm
470 kobr!
470 kohm
15 kohn
15 kohn
56 kohn
56 kohm
I kohn
I kohrn
3.3 kohn
3.3 kohn
3.3 kohm
330 ohrn
6.8 kohrl
220 ohtn
22O ohtn
3.9 kohn
820 ohtrl
4.7 kohn
4.7 kohm
{.7 kohm
{.7 kohh
10 Mohh
3.3 ohn
3 . f, ohtrl
3.3 ohn
3.3 ohn
3.3 ohn
3.3 ohltl
3.3 ohn
3.3 ohn
22 ohn
2 2 ohtr
2 2 ohrn
2 2 ohtn
22 oh!!
2 2 ohr!
22 oh!!
22 ohn
2 2 ohtl

500 327 00
500 210 00
500 210 00
500 322 00
500 322 00
500 447 00
500 447 00
500 447 00
500 4{7 00
500 447 00
500 447 00
5oo 164 OO
500 412 00
500 4t2 00
500 {12 00
500 {12 00
500 412 00
500 547 00
500 547 00
500 4ls 00
500 415 00
500 455 00
500 456 00
500 310 00
500 310 00
500 333 00
500 333 00
500 333 00
500 233 00
500 358 00
500 222 00
500 222 00
500 339 00
500 2a2 00
500 347 00
500 347 00
500 347 00
500 347 00
501 710 00
500 033 00
500 033 00
500 033 00
500 033 0o
500 033 00
500 033 00
500 033 00
500 033 00
500 122 00
500 122 00
5oo 1.22 00
500 122 00
500 122 00
500 122 00
500 122 00
500 122 00
500 122 00

I
))
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PARTS LIST FOR CONTROT, BOARD 600 VERSION 7A

35V

25V

63V
63V
63V

63V
63V
53V
63V
63V
63V
63V

63V
63V
63V
63V
63V
63V
63V
63V
63V

1nF
1nF
1nF
1nF
L n!'
1nF
1nF
1nF
LnI.
lhF
1nF
Inr
lnF
1nF
1nF
1nF
1nF
1nF
lnF
lnF
lnF
1nP

R59
R70

P.72

R?4
R?5

R77
R78
R79
Rao
R81
R82
R83
R84
R85
R85
RS7
R8a
R89
R90
R91
R93
R94
R95
R96
R99
R97

c1
c2
c5

c3
c4
c6
c9
c10
c72
c24
c25
c28
c29
c30
c3l
c32
c33
c36
c49
c55
c58
c60
c61
c62
c63

2 2 ohrn
22 ohm
22 ohn
22 ohh
33 ohm
3 3 ohrtr
33 ohn
33 ohnl
33 ohn
33 ohn
33 ohln
33 ohn
33 oht!
33 oh!!
33 ohrl
33 ohlr
33 ohn
33 ohn
3 3 ohrr
33 ohm
33 ohn
33 ohnl
33 ohn
9x1 kohh
9x1 kohrn
9x1 kohrn
9x12 kohn
9xL2 kohh
22O kohtn

2.2 nE 20*
100 uF +50-10t
1OO ur' +5O-1Ot

Tan. 652 622 OL
W. alun. 652 810 00
w. al.um. 652 810 oo

c81
ca2

c7

c11

ct3,]-a,2L,23,
26t34.35,37.34.
4I-4s,4a,52,5X,
56,59 ,64 ,13 17 5,
79,?9,ro9

C14 tO nF
cl9 l0 nF
c2O 10 nF
c15 39 pF
Cl6 180 pF
c17 1.2 nF
C22 6.8 uF
c4o 6.8 uF
c72 6.8 uF
c74 6.8 uF
c2'l 22O pF
C57 22O pF
C39 l- uF
C47 4-14 pF
cso 1a p[.
cs1 33 pF
CllO 33 pF
c54 47o pF
c65 2.7 nF
c65 2.7 nF
c67 2.7 nF
C68 2.? nF
c69 2.7 nF
c't o 2.7 nt
C7l 2.7 

^Fc76 47O uF
C1'I 47O uF
c80 6.8 uF

10t 63V
108 63V
10t 63V
2+ 53V
t 08 63V
lo* t 00v
20* 25V
208 2sV
20\ 25V
20* 25V
10* 63V
108 63V
to* 63v

63V
2Z 63V
2z 63V
2Z 63V
10t 63V

622 4LO O!
622 4l.O 01
622 410 01
602 139 01
602 2L8 00
602 312 00
652 668 01
652 568 01
652 668 01
652 658 01
602 222 00
602 222 00
622 6tO 02
682 118 0l
602 118 00
602 133 01
602 133 01
602 247 00
602 327 00
602 327 00
602 327 00
602 32't OO
602 32't OO
602 321 00
602 327 00
651 847 00
651 A47 00
652 668 00

740 122 00
740 L22 00
740 125 00

373 604 0X
751 001 25

750 000 45
750 000 31

890 000 02

st
5t
5l
5t
5E
5t
5*

5t
5t
58

5&
5t
58
5t
5t
st
5*

5*
st

r. o*
10*
108
10t
1o*
103
10*
10t
r.o *
108
108
ro8
10t
10t
108
10t
10*
10t
10t
108
108
10&

)./ aw
a/ aw
r/aw
L/AW
r/ 8w
a/ aw
L/ AW
1/A$
r/ew
1/ AW
a/ aw
L/ew
L/an
L/AW
L/ aw
L/ 8\l
r/ aw
r/ew
L/ ew
L/8W
L/8tr
1/8w
a/ aw

MF
!rr
MF
ltF
MF
MF
MF
I'F
MF
MF
!tF
MF
MF
MI'
MF
MF
MF
MF
MF
MF
MP
MF
MF
S IL.
S IL.
SIL.
SIL.
SIL.
Ca!.

Cer.
Cer.
Cer.
Cer.
Cer.
Cer.
Cer.
Cer.
Cer.
Cer.
cer.
Cer.

cer.
cer.
Cer.

Cer.
Cer.
Cer.
Cer.
Cer.

500 122 00
500 122 00
500 122 00
500 122 00
500 133 00
500 133 00
500 1.3 3 00
500 133 00
500 133 00
500 133 00
5oo 133 00
soo 133 00
500 133 00
500 133 00
500 133 00
500 133 00
500 r33 00
500 133 00
500 133 00
500 131 00
500 133 00
5oo r33 00
500 133 00
530 000 10
530 000 10
530 000 10
530 000 09
530 000 09
500 522 00

0.1uF

63V
63V

63V
250V
250V
16V

10t 63V

Cer.

Cer,
Cer.
Polyes.
PolYes.
w. alun.

Polyes.

602 3tO 02
602 3lO 02
502 3tO 02
602 3lO 02
62{ 410 0t
624 410 01
65L 722 0l

622 510 00

10t
10t
10*
10*
10t
r0t
20*

1nF
lnF
1nF
lnF
10 nF
10 nF
22 uF

r/8w

PoIYes.
PoLyes.
PoIyes.
Nl.5 0
cer.
cer.
sol. aI.
sol.aI.
so1 . al.
So1 . al.
cer.
Cer.
MKT

N15 0
cer.
Cer.
Cer.

Cer.

Cer.
Cer.
Cer.
Cer.
W, aLun.
w. a1um.
Tan.

602 310 02
602 3tO 02
602 310 02
602 3LO 02
602 3aO 02
602 3rO 02
602 310 02
602 3LO 02
602 310 02
602 1LO 02
602 3LO 02
602 3LO 02
602 310 02
602 3L0 02
602 3tO 02
602 3tO 02
602 3LO 02
602 3L0 02
602 310 02
602 370 02
602 310 02
602 310 02

Ll 22 uH
L3 22 uH
L2 25 uH

+50-10* l6v
+50-10* 16V
20* 25V

3A

coNl/sKL 34 Pol. RTBBoN cABr,E
PLl la Pol.

consisting of PLUG
and socKEt

B1 TL2100 3.4V





TICHNICAL DESCRIPTION

PCBGdrl AUDIO PROCESSING BOARD

A1l pover supply requlal-ion in the control unit is pcrforried on this.board.
voit'uq"o of '+24'v,lr5 v, -n15 v, -15 v arc supplied fron the Transceiver tlnit'
the -rI5 V and one -15 V line are currenL Liniied t.o appro:rinclely 0.7 A bel'orc
supplying the audio pover anplifier in order not to disturb Lhe function of
the'equifinent in case of irreguJ.ariLies on thc loudspeaker ]ines.. For t5e sanc
reason Lire currenL l.ron the l6udspeal<er is rel-urned in tSese -15 V uires and

no'" via tite "GNDI uire. AII ot.her circuits are supplied i'ron ihe -r24 v and the
second -15 v voj-tage. To obiain Lhc necessary regulaLion and iso.Lation bei-\reen

l-he circuits, tiresJ volLages are sLabilized in severol sr;all 0.1 A requlaiors,
supplying +/-I2 U and -16 [ for receiver AF-circuit.s, './-I2 U and -:6. V for
trinsnit[er AF-circuits and +/-I2 V 1"or L5e digiLal circuils. -:-5 V to LIre

ConLrol Board Gbb-lis derived from -:-24 V by neans of a suil-c6ing requlaior'
caoable oi de]-iverinq 2 A. A11 functions- on IZEI arc conLrofled by L5e

nicroproccssor on @l tlrrough a ) vire scriaf intcrfacc. Tire 5V, nicroprocessor
signais are level-Eii-i l"ted t6 tlre 12 V loqical level used onl5Qll and.converted
to a 15-bit. parallel code. J bits control the l<ey selector and the. input
selector. 3eiore Lhe signals cnter 1-!re selectors, they pass Lhrough tire
iilters, uhere t.hey are filtered, IiniLed and siraped (l:eysignals only). The

nicrophone signa] l"urther passes bhrougir tlte iricrophone arrrplifier vhere tile
gain can be sel from 0 to 15 dB by neans oi' a polentioncter. A delay circuiL
iel<es it possible to delay the positivc edge of the teLe:< l<ey signal fror;:0 to
fc ns in steps of 1.33 ns. The negative edge rernains unai'1'ected. Accuracy of
t.he delay tine uilL be uii:hin one pcriod of the reflerence cfocl< signal l'ron
the microprocessor (0.42 crs). Tlre selectors are controfled as follous:

iiodc i(cvsclcctor Inpu Lsc I ec Lor
AII/RIE Handset,/ au):. ;,rc.,6F-
US3/LSB
CU

i:CIJ
TTLE}(
ALARII SEND

ALAilIi TEST

liorse
Iiorse
Tefc;r
Consl-anL l<cycci
orl

oii
Sinel-onc
Te 1e ><

Sinetonc
Sinetone

In the Alj/SSC nodes a l<eying signal Fron ttre handscl ui}l open 'clrc nicrophone
input, and a si.gnal fror,t l-he aux. l(ey inpul vill open the au;:. input. If bolh
l<cying input.s aie act.iva'Led, tlrc anaj-og signals uil1 be ni:led. Thc sinetone
to i:ire inpul seLecl-or is deri'red iroit a clocl<signal produced by Lite
:iicroprocessor on lZdiil . Tlre squarevave is convelied in the square-l-o-sine
converLer circuit to a sineuave uith a l'requcncy 16 l-ir.res lovcr l-han LlIe cloc!<
i'requency. Tire sinetone irequency is 9I9 llz in iiCij r,rode anci ll00 llz/22\O ilz tn
tire alartr-nodes. irom the input seJ.ccior 1-lre signal is lcd to Lhc cor.tpressot
circuil, ,rhere it is levelfecj to a 0 d3r,i (C.175 V RllS) balanced signal before
transnission to tlre Transceiver ljnit. A cirecl< deLcctor circuii inforns i-ire
ccntrol board @lvlre n the input signa.l is cottpresscd ( in the -f dDr.r -0 ciSr'l

ranqe). Fror:r tire l<ey seleci:or the signal is Ied to i:lrc debounce cireuiLt
vhiclr rvilL cancel any bounce on the edqes of the l<eying signal vithln



approximat.ely L0 ms from l'irsl- level-shift. The signal is separated From the
l<eyline to the Transceiver Unit b1-g class B driver stage. The signal is also
transmitted t.o the control boardl500l. Ttre l<eyline also carries a frequency
nrodulated signal l'rom tlre Transceiver UniL to tl're Control Unit vith
information about the transmitt.er RF out.put pover. The RX-RATE Lj.ne carries a
similar signal represcnting signal strength. Tlresc signals are amoliFied in
truo equal amplil'iefs beforc thcy conLinue Lo the control board 16001. The RX
signal path onl60Ilstarts ryith a checl<-detector, uhich registrates if the
balanced lines from the Transceiver Unit carries a signal greal-er than approx.
0.5 V Rl.tS (nominal line level is 0.775 V Rl4S). The input amptifier converts
the differenLial siqnal to a sinole sional ol" the same level beFore it is fed
to the Squelch Board@ ii provided. iJnen i.t returns from Gb-71 (or From tt.re
bypass socket in PL2) it enters tlre AF-s!,itch. llere it is possible to select
either the RX signal or the sidetone l"rom t.he shaping circuiL. Both shaping
and AF-s\uitch is cont.rolled by the AF-output selector uhich combines RX/TX
mode and keyline to obtain correct. suitch-timing (e.g. p. li5 ms break-in Lime
in Ctl and l4Cl/ modes). The clocl< reference is the same as For the tele>< key
delay circuit. From the AF-suitch Lhe signal enters volume control and line
amplil.ier. The line out.put signal can be adjusted f,rom 0 to approx. 2.4 V nl.ls
(+10 dBm) by means of a potenti.ometer. The volume control is build around an
8-bit digital-to-analog converLer l=oLloved by a 2O dB attenuator in order to
control Lhe audio volume by tlre control board processor. The RX signal path
further consisLs of a preamplifier, ulriclr also drives the earpiece, a spealcer
onlofl srvitch and Lhe audio pover ampliflier. The signal. to the loudspeal<er rs
monitored by a checl<-detector.



TEST PorNTs FoR PcB r60n AUDIo PR0!q!5!!!-!!48q

o
o
e
o
o

+5V DC

+12V DC

+6V DC

+12V DC

+6V DC

ln setf test # 2

@.tzv
@-rzv
@-rzv
@-rzv

UL

DC

DV

DC

2.2Vpp 800H2

800H2

(the signat route between
into the microphone and check

@nnrut

@mrut

fottowing is measured,

r.8Vpp 80oHz @ ftmjl

4.5Vpp 800H2 @ nruu Z?Ypp sooHz

LO.

0

@ ca.lVpp

+12V
-12V

check that the morse key can activate the

keytine (!l) as above.

.J
O
t_\

ln self test # 4 followino is measured,

@ nrun 18Vpp @ rnm lVpp80 0Hz

in phaseThe two sionals must be opposition.

SSB check
SSB-mode is setected. Key-in a TX frequency
exciter and transmifter maybe removed),talk
the sional in,

@

@

CW check

MCW check

1-5Vpp

keyed

@ ,UOo shaped when keyed from morse key.
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PARTS LIST FOR AUDIO PROCESSING

)

BOARD 601 VERSION 4A
PROCESSlNG

50r

BOARD C(T VERSION 4A

Printed circuit Board

ICI
rc2-4
rc5 -7
IC8-9
IC10, 15, 36
rcl1, 16
rc12
IC 13
rct4 t J-8 ,22
rc 1?
rc19,33
rc2 0
rc2r,26
rc23,3r
rc24
rc25
rc2'l
];c2a,34-35 t37
IC29-30
rc32

Q1
Q2

Q3 ,9-10, 14, 16.
ta ,20,22-24

Q4-6, t3 | r7 ,1-9 ,2r,
25,26

Q'l
Q8
011
Ql2, 15

D1

D2,5-a ,r7 ,2r-25,
2't-2a,3r,34-38

D3
D4
D9-!6,32-33
D1a
DL9-20
D26
D29-30

RL- 2

R3,119

P'4,2a,t29t13r,
r32,134 ,r37 , r47 ,
171,183

R5-5,1?0

R7-8,10,95,113,12O,
144-145 , a'|2-L7 3

R9,124,151,159,145
Rl1, 149
R12, 168-r69

R13,23,31-34,4O,
5t-52,64,71,41 ,
9!-92,rOO ,122 ,
13O,133,184

R14, 135
R15, 1.06
R1.6, 163
R17
R18
R19
R2O, 12O, 13 8
R21

P-22,24,26,29 ,
35-39,4L,53-54,
67-7O,76-77,41,
97 tr02-l04, rr7 -l)-a ,
r43 ,L46 tr75-rA2 ,
187

R25,42, t25
R2?,3O
R43,50
R44,49
R4 5, 48
R46-47, 108
F59 ,73 | r42 ,la6

R62 -6 3
R65

R72
R74
R75

220 ohn
10 ohn

2.7 kohn
3.9 ohn

o. 082 ohn
2.2 kohm
12 kohttr

15O kohn

lo kohn

270 ohn
2 o. 5 kohrn
499 kohtr
178 kohn
118 kohn
100 kohn

1 kohrn
5.6 kohtt
580 ohm

14.7 kohn
7.5 kohn

10.5 kohm
3.48 kohn
3 .65 kohm

conplete

sG3524
UH7AL12AC
Lr{7 9 L12 C
uH78L06C
cD401068
cD4 520B
7 4C164
74C906
MC1458N
cD4066BC
40L78
AD752 3JN
4094B
4071B
4051B
4529B
4524B

40818
TDA2OO6H

BD645
8D646

BC547B

BC5 57 B

2N2907A
BUV27
MPSA14
Jn2

10D4

1N4148

Bvs25
ICTE-5
BZX79C11
sD10t c
BZX75C3V6
Tlil329DZ
10D05

107 560 11

850 352
450 781
a50 ?91
850 ?80
854 010
450 452
a5'7 416
857 490
850 145
850 406
850 401
450 752
850 409
850 407
850 405
850 452
a50 452
850 035
850 408
450 200

842 064
a42 064

840 054

840 055 70

470 kohn
8.2 kohn

22 kohn

I ohll

4.7 kohn

15 kohh
3.9 kohn
2 .2 kohtn

47 kohh

t/ 4w
vaw
r/ aw

2W ww

r/aw MF

7/8W MF
\/aw MF

r/ew MF

r/aw MF

7/aw MF
r/aw MF
\/aw MF
r/aw uF

l-W ww
Pot.

1/8w l,tF
r/aw MF

I/AW MF

r/ aw I'lF
1.,1F

MF
MF
MF
!lF

I/An r{F
I/AW UF
l/8w MF

MF
MF
!tF'
MF
MF

502 247 00
500 342 00

500 422 00

525 010 00

500 34? OO

500 4t 5 00
500 339 00
500 322 00

500 447 00

500 222 00
500 1to 01
500 327 00
500 039 00
523 000 ao
583 322 00
500 412 00
500 515 00

500 4r0 00

MF
MF

5t
5*

40
2l
2)-
61
60
oo
40
60
81
60
'to
30
40
10
10
90
80
30
t0
60

50
60

70

l2v
12V

6V

Lt
5*
5?

a40 290
a42 002
840 001
843 0L1

8 31 010

830 414

831 002
839 000
432 79L
830 010
432 753
a30 032
831 100

70
70
40
20

40

80

s*

5t

5*
1t
1*
18
It
1*

5*
5t
1t
18
1t
1t
1*

500 22'l OO

511 420 50
511 549 90
511 51? aO
511 511 a 0
511 510 00
500 310 00
500 356 00
500 25A O0
511 414 70
511 375 00
511 410 50
511 334 80
511 336 sO

60
51
lo
10
50
90



R7A,aO,l.4O,
15O, 16O

R79 tA2-43 ,46,49,
9a,!14 ,12A , r4A ,

156-157.164-165

Ra4-45,107
R8A
R9O, 96, 115
R9 3-94
R99
R105
R109
Rl10, 112 , 116
Rl11
RI21
R12 3
Rl26
R12 ?

R13 9
RI4I
RL52
R15 3
RI54
Rl55.
Rl5a
R161-162 , 166-167
Rl74
Rla a

cL, LO ,43 ,'13 ,7 6,AO ,
8L,92-93,rO1,IO'7 ,
)-17 . !2O , 13 4- 13 7 tr4O

c2 -4

c5-6,53-57 ,
't-3L-a32,\43 ,444

c7
c8

c9 , 11-16, 18-3 5,
37 .5a-6O ,65-66 t7 4 ,
?7 -79 ,A3-a4,47-49,
9t.97,99,lO4,r12|
rrg-rLg ,L2!-r22,
133,145

PARTS LIST FOR AUDIO BOARD 601 VERSION PARTS LIST FOR AUDIO PROCESSING BOARD 601 VERSION 4A

Cer. 602 322 OO
W. alum. 651 910 00
Polyes- 622 6t-o 02
Polyes. 622 533 01

Pofyes. 622 522 OI

Tan. 652 622 Ol
Cer- 602 341 02
Polyst. 61.2 36a 00
Po1yst. 613 315 01
Polyst- 612 415 O0
Polyes. 622 54'1 Ol
Polyst. 613 447 OO
Polyst- 613 310 02
Polyes. 622 46a OO
Polyes- 622 622 OO

Polyes. 622 422 OO

Polyes. 624 622 02
N150 502 210 00
Polyes. 622 56A 02
Cer. 602 247 OO
Tan. 651 733 00
Polyst. 6L3 322 OO
fan. 652 668 oo
N150 602 156 00
cer. 602 222 00
Sol.al. 652 69g 01
Tan. 652 447 OO
Polyst. 614 268 O0
N150 602 La2 00
Cer, 602 233 OO

?40 110 00
383 576 7X
740 310 03

103 576 81

10 pcs 770 OO0 19

'7 20 320 02

1.5 kohrn 5t

100 kohn 5t

I Mohh 58
39 kohn 5t
27 kohrn 5*
47 kohn
56 kohn 5t
47 ohn 58

12 .1 kohm 1*
180 kohm 5t
10 kohrn

1.8 kohh 5t
470 ohn 5Z
82 kohn 53
18 kohm 5?
33 kohtn 5*
10 Mohn 5Z
1 kohm

390 ohn 5Z
14.0 kohn 1*
1.o kohlr 18

15.0 kohn Lt
270 ohll 5*
619 ohn lt
68 ohn 5*
68 kohm 1?

1 nF 10t

100 trF

4? nF 20*

500 315 00

500 510 00

c17
c36
c38?75,85,1O0
c39-40

c4I-42,63 t rO2,
114,129-t3O

c44,67,A6,94,aoa
c45-49 t 14r-142
c50-52,95
c6L
c62,64
c68,70,113,139
c69
c7r
c72
ca2
c90
c96
c98, 106
c1.03,1.46
c10 5
c10 9
c110
c111
ct15
c 116
cr23 , t26
c724-725
cL27
c12a
cI47

L1
L2

T1

TSl

FS1

PL1

PL3,5
PL4

2.2 nF
IOOO uF

1uF
0.33 uF

0.2 2 uF

10t

10?
20N

201

2.2 uF
4.7 nF 10t
6.8 nF 1*
1.5 nF r*
15 nF 1*

0.4 7 uF 108
47 nF 1*
1nF rg

68 nF 208
2 .2 uF l.ot
22 nF 20*

2.2 i)F 20*
10O pF 22

0.68 uF 10*
470 pr 10t
33 uF -20+40?

2.2 nE 1&
6.8 uF -20+4o&
56 pF 2*

22O pF 10?
6.8 uF
470 uF
680 pF Lt
82 pF 24

33O pF l.ot

10 uH
144 uH

1 nH 5*

TRANS FORT{ER

TERMINAL STRIP

2A/t25V

34 POI, HEADER
1O POL HEADER
5 POL
2 POL

r/8w

vaw

J-/ 8W
r/ 8vl
\/ aw

t/ a\t
t-/ aw

r/8w

r/ 8w
r/4w
r/ aw
1/8w
r/8w
r/4w

r/8w

L/ 4\4

1.6W
r/8w

63V

25V

MF

MF
MF
MF
Pot.
MF
}IF
MF
MF
MF
MF
car.
MF
MF
I,IF
Car.
Pot.
MF
MF
l,1F
MF
car.
MF
MF
MF

Cer.

w. alunr.

Polyes.

w. a lurn.
w. a lurn.

Polyes.

500 610
500 439
500 427
543 447
500 455
500 147
511 412
500 518
511 4rO
500 3l-8
504 247
500 442
500 418
500 433
501 710
581 3l-O
500 239
5Ll.414
511 310
511 415
50t 22'7
511 2 61

500 464

602 310

652 S10

622 447

651 81.O
654 422

622 5aO

63V
16V
63V
63V

63V

35V
63V
63V

160V
6lv
63V

t60v
725V

63V

63V
250V

63V
63V
63V
10v

125V
25V
63V
63V
25V
40v

250V
63V
63V

o1
oo
o1
o1
o0
o0
10
00
oo
00
oo
o0
o0
o0
00
00
00
oo
oo
o0
00
90
oo
oo

o2

00

0l

o4
o2

100 u[' -I0+50t 40V
220 uF -10+50* 40V

0.1 uF 20* 63V 756 034 01
756 010 02
751 001 42
751 001 4l

))))



TECHNICAL DESCRIPTION

PCB IZOZISqUELCH BOARD

The Squelch Circuit is operat.ing exclusively on the received AF-signal knoving
it.s spectral distribution uith and ryithout the presence oF speech. The AF-
signal is ied to the AF-suritch, ruhich carries out the squelch function by
turning on and offl the AF-signal. The AF-signal is also fed to the input of
the lligh Pass Filter uhich prevents hum and lou frequency noise from
disturbing the Detector. The high pass filter output signal is converted into
a squarex,ave by the SchmiLt Trigger, and the resulting signal is led to the
input of the Detector. The Clocl< Generator produces a reference frequency l"or
both Detector and llold Circuit.. In the presence of speech the mean frequency
o1. tlre AF-signal is lowered and becomes smaller tlran Lhe detect.or I'rcquency
limit set by the reference l"requency and the A-selector. This causes Lhe
Delector via the llold Circuit lo turn on the AF siqnal. Uhen speech ceases
the AF-signal consists ol' noise only rulrich incteases t.he mean frequency abovr:
the det.ector l'requency limit. The detector nou triggers the llold Circuit,
r:.rhiclr turns off the AF-signal al'tcr a certain hold time, set by the rel'erence
frequency and Lhe B-selector.
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PARTS LIST fOR SQUELCI{ BOARD 602 VERSION 1A

Printed clrcuit Board conplete 602

rcl
rc2
rc3

rc5
rc6

D1-5

R3
R4
R5,6
R7, 14 , 16
R8
R9-12
R13, 15, 17

c\ ,2
c3
c4,9-1-2 ,14
c5
c6
c7, 13
c8
c15

coNl/sxi

Lr353
NE555
cD4520B
4 0138
cD4029B
cD{o56BC

1N414I

1.2 kohn 5*
10 kohn 5*

1.5 kohrn 5t
a20 kohn 5t

I kohrtr 5t
L l.lohm 5 t

12 kohn 58
47 kohh 5*
22 kohro 5*

o. 15 uF rCe
1nF l-ot

O.1 LrF 10&
0.47 uF 10t

4? pF +-21
2.2 uF 20*
10 n!- -20+50?

o.:l I uF 2,O'

L/8W UF
L/ew uF
r/aw H!'
\/AH UF
L/AW F
L/av MF
7/8Vt UF
r/aw llr
L/8W UF

63v ?o1yes.
6lv cer.
63V Polyes.
53V Poll'es.
63v Cer.
25v Tan.
53V Cer,
63V PoIYes.

107 560 21

85C 035 30
850 055 50
850 452 00
850 401 30
a50 402 90
850 405 60

a30 {14 80

500 312 00
500 410 00
5CO 315 00
500 582 CO

500 310 00
500 610 00
500 412 00
500 44? 0c
500 422 00

622 545 CO

602 37.O C2
622 510 00
622 547 0l-
602 !41 0A
652 622 02
602 410 01
622 533 A7

373 596 01RIBBON CABLE ].O POL.

))))



TECHNICAL DESCRIPTION

PcB IZ6SILINE TRANSFORI4ER BOARD

The Line Transformer Board is an optional available board uhichr vhen
installed, is housed in the Control Unit and connected to 601-5l(1. The Line
Transformer Boord, consisting of J transFormers, converts the signals LINE
OUT, AUX IN and TELEX IIJ t.o 600 ohms balanced lines, vhich enables exlernal
balanced periplreral.s to be connected to the equipment.
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PARTS LIST FOR LINE TRANSFORMER BOARD 603 VERSION 1A

Printed Circuit Board Conplete 603

TS1

Tl.-3

560 31

ooo 30

ooo oo

TERMINAL STRIP

TRANSFORMER TD3293

107

770

a02

))))



PCr l6s2 l/ P,A. F .TERS tNStoE CoVER

TXCITER SIGNAL P

PCB

PAl

POI{ER COI{EINIR BOARO
INTERCONNECTION AOARO

CONVERTER ASS€]IBLY CONTAINING
VOITAGE COI{ERT€R EOARD

PCB

VOL
PCB

TRANSCEIVER UNIT 8750 D WITH FRONT DOORS OPENED.





)

PARIS LIST FOR TRANSCEIVER UNIT

transcej.ver Unit conplete

RX,/EX AssenbIY
vottage convelter Assenbly (PcB 621)
P.A. Filtels Assenbly
Power Anpllfier Assebbly PA !'
Porer Atlplifler AsserDly PA 2

Power lrhplifier Assenbly PA 3

Switched llode Power Supply (ihcl' PCB 655)
PcB 620 Interconnection Boalil
PcB 624 Tlansceiver control Board
PCB 630 50 OHM Antenna Relay Board
PCB 554 Power SPlitter Board
Flat ribbon cabte, P.A. filters to control board

)

1OOV Polyes,
63v Polyes.

108 700 00

107 605 00
107 600 90
107 700 00
107 600 L0
107 600 10
107 600 10
107 ?OO 10
107 562 01
to7 562 42
107 563 00
L07 565 4t
373 632 04

623 568 01
622'tro OO

106 602 90

770 000 21

))
PARTS LIST FOR TRANSCEIVER UNIT, RX/EX ASSEI'IBLY

RX/EX Assehbly conplete

PCB 51L Synlhesizer Board
PcB 6L2 Master oscillator
PcB 518 Receiver signal Path
PCB 619 Exciter Signal Path

Ribbon cable 4o-lead
Coax cable 2+3 LO refelence
Coax eable L. L,o reference
Cable for syntheslze!
coax cable
Coax cable
coax cable
Coax cabLe

2 pcs.

107 605 00

107 551 11
107 561 21
107 561 81
107 561 91

373 634 23
106 600 30
106 600 40
106 600 50
105 606 10
106 506 20
106 606 30
to6 606 50

TU-C4,2
I't -c3

6.8 uF 1.08
10 uF 10*

TU-SKI UHF-socke! and cable

TU-TS1 terninal strlP 3-Po1e





TECHNICAL DESCRIPTION

PcB IZTTI SYNTHESIZEn BOARD

Tvo identical Synthesizer Boards are ernployed in the Transceiver Unit. sharing
the same l"laster Oscillator. One controls the Receiver Signal Pathl618l t the
other conlrols the Exciter Signal Pathl619l.

45-75 l"1l1z Synthesizer: The 45-79 l'lHz Syntl-resizer is of the Fractional-N type
and has a frequency resolution ofl 10 l1z. The 40.95 kHz reference frequency
derived from the llaster Oscillator lZlZlis fed to both Phase Comparator and
Phase/Frequency Comparator. Lil<evise Ll.re ouLput. signal of the Loop Divider is
fed t.o both comparators. l,Jhen t.he loop is locl<ed the Phase/Frequency
Comrrarator is turned ofl' and there e>risLs no difl'erence in frequencyr bul- a
del"inite and time varying phase difference betveen the reference signal and
the Loop Divider output signal. The Phase Comparator compates the phase of
the l-vo signals and if it dil"l"ers from tlre steady stat.e value, the Phase
Comparator ruil} produce a correction signal, vhiclr via tlre Loop Filter
cortects the frequency and plrase ol' the VCO until the steady' sLaLe phase
diFl"erence is reestablished. If the ohase dil'ference exeeds the limils of the
Phase Comparalor, l'or e><ample during change of the synt.hesizer output
frequency, the Phase/Frequency Comparalor is automatically Lurned on. It. tuill
override Lhe Phase Comparator by producing a correction signal uhich via the
Looo Fi]ter ry.iLl alt.er Lhe l'reouencv and ohase of the VCO until Lhe difl"erence
beLryecn the refcrence signal and thL Loop Divider output signal is rvell inside
lhe ruorl<ing limits of the Phase ComparaLor. After a short amount of time the
Phasc/Frequency Comparator is Lurned off and the Phase Comparator tal<es over
again ending up uith the steady st.ate locl<ed condition. The Loop Filter is
capable o1. changing parameters vhen required by means of four diodcs. tlhen the
Ioop is locl<ed the diodes are turned ol=f , and in this condition t.l.re Loop
Filter is designed to prevent noise modulation of the VCO and to give the loop
a good dynamic response. During a major change in the synthesizer output
l'requency t.he diodes are turned on, and in this case the Loop Filt,er is
designed to give the loop a fast dynamic response. The VCO covers a frequency
range of 45-75 l'1{z ruhictr is divided in 4 bands. The bands are selected by the
microprocessor on the Transceiver Control Board l?1El . The amplitude stabilized
output. signal oF tl're VCO is split betueen tuo buffer emplifiers. One for the
output signal of the synl-hesizer, vhich is ]ed to the Ist mixer of the
Receiver Signa} Path lZl0l , or Lo the lst mixer of the Exciter Signa1 Path lZTgl. The other buffer amplifier drives the input of the Loop Divider. The
Transceiver Control Board det.ermines the output Frequency ol the synthesizer
by loading t.he corresponding division ratio into the Loop Divider and tlre
Binary Accumulator. Tl.re integer part oF the division ratio is sLored in the
Loop Divider and the fractional part is fed t.o t.he one input of the Binary
Accumulat.or. The lZ-bit Binary Accumulator enables I0 Hz resolution oF the
synthesizer output frequency. The output of the Binary Accumulator is fed bacl<
lo one of iL's oun inputs and in that vay added to the Fractional division
ratio fed to the other input. The sum is transFerred to the output of the
Binary Accumulator uhen it receives an Accumulator Clock Signal. This happens
in every period of the loop divider output frequency. lhen the surn exceeds the
maximum capacity (4095) of the Binary Accumulator, it produces an Accumulator



carry signar, and the remainder of Lhe contents is kept for the next addition.
The carry signar increases the division ratio of the Loop oiuiaer-uy onu. ft,"
loop vill respond to this increase by producing an output frequency
corresponding to the fractional division ratio. The time varying phase
difference betueen the reference signal and Ure roop divicler outiut signal,
caused by the said increase in the division ratio, is a function'of th6
fractional division ratio. This function is derived flrom the output of the
Binary Accumurator and converted into a cu*ent by the DA-converler. Ihe
current is Fed to the Phase comparator rvhere it cancers the signal produced bythe time varying phase diFl"erence and thus preventing modurati6n ol the vcO.
The Frequency information, loaded by .re microprocessor on the Transceivc.
Control Boardl924l , is l'ed to the Rarlp Current Generator, resulting in a
current directly proportional to t.he out.put flrequency oF'the synth;sizer. As
the Ramp Current cont.rols the gain of the phase Comparator, Ure dynamic
response of the loop is herd constanl- over the entire frequeney range of the
synthesizer. If the said cancellation of l-he t.ime varying phase diiferenceisn't complete, the Ramp Current Correction circuit measuies the error at the
Phase comparator outpul and autonaticalry adjust.s the Ramp current Generatoruntil cancellabion is obl-ained. Tuo signals derived l"rom the phase comparator
and the Phase/Frequency comparator are iombined in a cl'recl< circuiL vith t.ne
clrecl< signals from the tt3.6 l)i;lz and 1.4 l.illz synthesizer resulting in a iinal
chccl< signal led to the Transceiver Control Board.

43.6 l1l1z Synthesizer: The synthesizcr used is of the fracti.onal-N type, ruhich
rel'ers to tlre fact that Lhe srnallcst st.ep in output frequency is not'equal to
thc referencc frequency bul- a l'racLional part oF this. Fronr the l,lasLer
0scirlaLorl612la 1.20 llllz signar is led to the Reference Divider vhich divides
the signal by I0 having a 128 l<llz reference frequcncy at the input ol' the
Phase/Frequency Comparator. The I2B l<llz reference frequency and Lhe output
lrequency of the Loop Divider are conpared in t.l.re phase/Frequency Comparat.or.
lltren the loop i.s locl<ed therc exist.s no difl.erence in frequency but a definite
and time varying phase difl'erence betueen Lhe tryo signals. If the loop is out.
ol' locl< l-he Phase/ Frequency Conparator rvill produce a correction voltage
uhich vill all-er the frequency and phase oi' t.he VCXO unt.il Lhe loop is bacl< in
ttre locl<ed condition. Tl)e Loop FilLer is desiqned to give the loop a good
dynamic response and to st.op noise rnodulation of the VCX0. The VC)(0 covers a
frequency range of 14.57113 t-lllz -."I.33J l41z/ -I l<Hz. The output signal ot thc
VCX0 is fed to the Tripler vfierc the frequency is multiplied by ), resutling
in a synt.hesizer frequency of 43.6 l"l1z -r 4 l4lz - 3 l<t12. The signal from the
Tripler is amplil-ied in the Buffer Arnplil'ier and tlre lcvel-stqbilized output
signal is ted to tlre 2nd llixer of the Receiver Signal Path lZl6l , or to the 2nd
i'lixer of the ExciLer Signal Path lZf9l . AnoLher signal derivE-Fiom the 8uf Fer
Amplil"ier is fed to the input ol' the Loop Divider. A 7-bit Binary Accumulator
is incorporated in order to obtain a l.ractiona] division ratio in the loop,
giving a I l<Hz step capability of the synthesizer output frequency. By loadinq
the fractional division ratio inl-o the input of the Binary Accumulator, the
nicroprocessor on Transceiver Control Board determines the output frequency of
the synthesizer. The other inpuL of the Binary Accumulator is connected to its
output. The truo inputs are added and Lhe sum is i-ransFerred to tl're outpuL uhcn
the Binary Accumulator is clocl<ed. The cLocl< input is connected to the output
of the Loop Divider. lJhen thc sum exeeds the maximum capacity (I27) of the



Binary Accumulator it produces an Accumulator carry signal vhich increases the
ratib of the Loop Divider by one, and t.he remainder of the accumulator
c.ontents is l<ept for the ne><t addition. The loop responds to this increase by
producing an output frequency corresponding to the fractional division ratio.
As a result of the varialion in tlre division ratio, the phase difflerence
betveen the reference frequency and Lhe output frequency oF the Loop Divider
ruill be varying and a function ofl the l'racLional division ratio. This
function is derived from the outpul ol' the Binary Accumulator and converted
int.o a voltage by Lhe DA-converter. Ttre outpul signal of Lhe Phase/Frequency
Comparator caused by time varying phase diFference is cancelled at the input
of the Loop Filter by Lhe output voltage of the DA-converter, and thus
preventing modulation of Lhe VCXO. The 128 l<l-lz reference Frequency and a
signal derived from Phase/Frequency Comparator are combined in the Checl<

Detector to give .information ot' the synthesizer lock status.

1.4 lll-lz Synthesizer: The synLhesizer consists of a Loop Filter' a 5.6 llllz VCO'

a Buffer Amplifier and a single integrated circuit uhich contains both
Reference Divider, Loop Divider and Phase/Frequency Comparator. Tlre division
raLio o1' the ReFerence Divider and Llre Loop Divilgl are conlrolled by the
microprocessor on l-he Jransceiver Control Ooardl624l. A l.28 Iltlz signal from
the llaster Oscillator1612lis fed to thc j.npuL oi the Reference Divider and
divided by 320O, thus obt:jning a reference l'requency of 400 llz as uell as a

frequency step size of 400 flz I'or Lhe synthesizer loop. The rel'erence
frequcncy and Lhe Loop Divider out.pul- frequency are compared in the
Phase/Frequency Comparator. In the locl<ed condit.ion there exists no diFference
betveen tlre trvo signals neither in frequency nor in phase. Ifl a difference
occuDs, say during a chanqe of the synthesizer outpuL frequency, t.he
Phase,/F requency Comparator tuill produce a correction voltage ruhich rvill
correct t.lre frequency and plrase o1" i:lre VCO until the locked condition is
obl-ained again. The Loop Fi.Iter is designed Lo give l-he loop a propef dynamic
response and to prevcnt noise l'rorn nodulal,ing t.he VCO. The 5.6 l'il1z VCO covcrs
tlrc irequency rcnqc fronr 5.5A2 fillz to 5.612 I'1llz. The ouLpuL signal oi tlte VCO

is amplil'icd in Lhc Dufl'er Arnplil'ier and then spliL inLo Lvo, one for t.he
input o1" the Loop Dividcr and one for 1-he Divicle-by-4 circuit. The out.put
l'requcncy range ol. Lhe Divide-by-lr circuit is 1.4 llllz -'.3l<l1z/4.5 l<tlz and the
l'requerrcy step size is 100 llz. The output signal of the Divide-by-lf circuiL
is l"ed Lo tlre 0uLput. Filter rul-rere the harmonics of the siqnal are reduced and
the exact ouLput 1evel is__eq.t. The out.put signal is led to t.he Jrd llixer oF
the Receiver Signal Path l-6_I-Ql r or Lo Lhe Ist. llixer ol' the Exciter Signal Path

16191. A checl< dctector is incorporated to indicate Lhe locl< stat,us of the
svnthesizer.
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@ oureur 1.10. 45-75Mhz synthesiz$ 1,5Vpp

45 Mhz
525Mhz
525Mhz
60 Mhz

OUTPUT 2.10. 43.6Mhz SYNTHESIZER

SELF TEST # 17 F 0UT=43.597Mh2 2Vpp

SELF TEST# 18 F OUT=43.603Mh2 2Vpp

SELF TEST+f 20 F 0UT=1.3955Mh2 650 mVpp

SELF TEST+f 21 F OUT =1.{,03 Mhz 650 mVpp

40,96 KHz FROM MASTER OSCILLATOR

1.2814h2 5Vpp FROM MASTER OSCILLATOR

SYNADR O (IC 23 PIN 5)

SYNADR 1 (IC 23 PIN 6)

SYNADR 2 (IC 23 PIN 7}

SYNDATA O (IC 28 PIN 2}

SYNDATAl (IC 28PIN 1)

SYNDATA 2 UC 28 PIN 20)

SYNDATA 3 (IC 28PIN 19)

SYNSTR O (IC 28 PIN 12I

SYNSTR 1 UC 1.2 PIN 9 )

SYNSIR 2llc t6PlN11)

TESTPOINTS FOR I61i SYNTHESIZER BOARD
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TIMINO DIAGRAM
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MER DOWN':



\
)

PARTS LIST FOR SYNTHESIZER BOARD 611 VERSION 4A

I

PARTS LIST FOR SYNTHESIZER BOARD 611 VERSION 4A
)

Printed Circuit Board Conplete 611

7 9l2CtJ
MA7805
MA7 812

LM318N
HEF4O16BP
NE5OO9N
cD4 5288

107 561 1t

850 791 20
450 ?80 50
850 781 20
850 740 04
850 741 03
850 409 90

450 '7 4'7 42

854 017 40

850 400 80

850 031 80
850 401 60
850 500 90
850 452 80
850 035 30
854 017 50
850 500 70
851 451 46
850 035 60
850 406 60
850 105 90
457 415 01
850 401 30
850 404 60
857 416 10
850 339 30
451 451 45

440 055 70
843 011 20

840 024 00

840 054 70

840 049 00
840 031 03
840 002 00
840 001 70
843 011 21

D5
D1l, 12

R18
R21
R23

BZX79C5V6
sD101C

830 414 80

432 795 6l
430 010 10

433 010 90

432 '79a 2I
830 028 20
832 753 60

383 570 71

Dl.-4, 6-10, 1N4148
19,20,25-27 ,
32IC1

rc2
rc3
rc4 , 10, 36 MC74HC00N
IC5

TC2L

rc28

I C13
rc14
rc15
rc18

MC74HC10N
IC6,12,19,23 CD4099BCN

rc7,lr,24t34, MC?4HC74N
47

aca t16,4L,42 CD4 017 4BCN

ac9 ,I7 ,22,40, CD4 0O8 BCN
43

D13 , 14 , 18, BB1O9
2a-31

D15- 17
D2L-24
D33

BZX7 9Cr2
BA2 A2
BZX75C3V6

14. 5333MHZ

rc2o.35 LF353

R1,4,9,13,14, 10 kohn 5t I/AW MF 5O0 410 01
r7,L9.22,24,25,
39,40,45-44 t
52-53,102, 106-108,
115, 114, 13 6, 158 , 163 ,
I'] 2 , t95

R2,42,rn,I26,L2a, 100 kohn 5t L/aW MF 5OO 510 OO

R3,28,1OO,1-52 6.8 kohr! 5t l/aW UF 5Oo 36a OO
R5 1.27 kohh 18 L/4w MF sl1 312 ?o

R6,2O,43I'79,A3, 1 kohn 5? I/aW MF 5OO 3lO OO
150

R7 1.05 kohn 1* 1/4W HF 511 31O 50

R8,1O,12,15,16, 47 kohn 5t l/aw lIF 500 447 O0
36t62t64t75,
lL? ,778,t79

R11,33,95,I03,143 56 ohn 5* I/AW !{F 5OO 156 OO

rc26,3't NE50O7
cD4 0l75BCN

MCl4 514 6P

JIL2

cD4 06 6BC
sAA1059P
7 4C 160
cD4013B
cD4046B
MC? 4HCl61N
MC3393P
MC14 514 5 P

IC29 t45 LF355
rc30
rc31
tc]2
IC33
rc34
rc39
rc44
IC46

QI,12,37 ,40 BC557B
Q2

03, 6,16, 18, RF24O
2O-23,25-31

Q4,7-12, L4, L9, BC547B
33,35,38,39

1.2 Mohm 5* I/4N MF 5O1 612 00
2.7 ltohn 5t I/4W MF 5O1 62? OO
150 kohrn 5t I/Aw MF 5OO 515 0O

R26,3O,L60,155 150 ohrtr 5* I/aW MF 5OO 2L5 OO

013
Q1s
Qr7 ,24
Q34,36

BFX89
J310
BSX2 O

BFWl7A
J112 MATCHED

R27 , \41 l0 ohn 5t l/A14 MF 5O0 l1O Ol

R29,38,49,50-51, 2.2 kohn 5* I/aW MF 500 322 00
101.,133

R31 ?15 ohlll 1* 1/4Vl MF 511 2?1 50
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P-32,5'7 ,69 t93 ,
164, tgo

R34
R35

R37,1-L2,r29,L34,
t7't

R41, 114 , 116
R44,185,187

P.54 ,56,60 t 6'7 ,42,
92,).a2,rA3 t79r

R55, 59 , 153
R58,64,70

R61 ,63 ,65,73 , A4 ,
89,140,175

R66,98, 193 , 194
R?1
R72
R74

R7'7
R7a
Rao, 162

Ra1, t-05, 135, l-45,
Lao r 181

R85
Ra6,90
R87
R88

R91,96,121, r39,
l.? 3

R9{,166
R9?,149,169
R99
Rl04
R109
R110
R113 , 12 5, 196
R119, 13O, 170, 152
R120, 156
RL22-723 , r59

1.5 kohn

220 ohn
681 ohm

100 ohm

33 kohn
820 ohm

1.2 kohn

470 ohm
470 ohtn

3.3 kohh

27 ohm
82o kohrn
1a0 kohn
15 ohn

2.2 ohrn
180 ohn
330 oht[
39 kohn

5,6 kohn

56 kohn
12 0 ohrn
12 ohn

2?0 ohrn

220 ohn

680 ohn
220 kohn
100 ohn
680 kohn
237 kohn
47 kohn

470 kohn
68 kohh
15 kohn

2 .7 kohn

I/a'd i.iF

Pot.
1/4W MF

r/aw MF

r/aw MF
a/8w MF

r/aw MF

r/8v1 MF
l/2ll car.

1/8W MF

r/8w MF
r/aw uFr/aw MF\/aw uF
I/4W Car-
r/a\t uF
r/aw MF

vaw MF

r/aw MF

r/8\4 MF
r/aw IIF
\/aw MF
r/8w MF

l/aw HF

a/aw MF
t/aw HF
l/4w car.
1/4W MF
r/4w uF

Pot.
1/8W t'tF
r/aw lrF
vaw MF
l/8w MF

500 315 00

5a3 222 00
511 268 LO

500 210 00

500 433 00
500 242 00

500 312 00

500 247 00
502 247 00

500 333 00

500 r27 00
500 582 00
500 518 00
500 115 00
501 022 00
500 218 0l
500 233 00
500 439 00

500 356 00

500 456 00
500 212 00
500 112 00
500 227 00

500 222 00

500 268 00
500 522 00
501 210 00
500 56a 00
5L]. 523 70
5a3 447 01
500 547 00
500 468 00
500 415 00
500 327 00

Rl24, 132, 188
P.L27,146
R131.144,154
R138
R142
R14 7
Rl4 8
Rl5 7
Rl.61
R167, 1.68
R1.71
R174
Rl76, 186
R17 7
Rl84 , 189
R19 2
Rt 97

c1.3,5

c2,4,6,22,3r,
'l-4r,14'7 ,r4A , r9O

c7 ,9 , 12 , aa-2r ,
24-3O ,33 ,34 ,
36-37 ,40-46 ,
48-54 t6a,76,
80-82 , 84-45,
a9-9O,93 ,95,
101-111, 113-115,
r39,142-143,
150-1.51 , 16O, 167

ca t 2o5
c1o
c11

cr4,55,51 ,60 l
65,7O,'75 ,7A , A3 ,
a6 , aa ,9r,92 ,96 ,
99 t).2O,r3a , L5'7 |
159,163,2Oa-210

c13
c15, 58, 119

c16,35t3A,47,
112

c17
c2J ,32, La4

4.7 kohn
12 kohro
22 kohm

15O ohll
270 kohn

18 kohn
27 kohn

560 ohrn
4.22 kohrn
2.49 kohn
3.9 kohrn
390 ohn

48.7 ohn
12O kohn
1.8 kohn

I Mohln

6.8 uF

0.2 2 uF

O.1 uF

vaw uF
r/aw MF
r/aw lrF
r/8w l.lF
I/2W car-
r/aw uF
r/aw MF
L/AW UF
t/aw uF
r/ 4w l{F
r/ 4w t{F
L/ 8U l.{F
r/aw uF
t/Aw xF
vaw MF
L/ew MF
1/ AW l.tF

25V So1. al.

53V Polyes.

63V PoIYes.

500 347 00
500 {12 00
500 422 00
500 147 00
502 2L5 00
500 52? OO

500 414 OO

500 {27 00
500 256 00
s'-L 342 20
511 234 90
500 339 oO
500 239 00
511 14a 70
500 512 00
500 314 oo
500 610 00

652 56a 01

622 522 0)'

622 5lO OO

5.,.

5t

5*
5Z

5t

st
5t
58

s8
5t
st
5*
5t
1t
1t

5t
1*
5t
5t
5*53

5*
5t
58
s8
s*

5t
5t

5Z

5?

5t
5t

1t

5?

-20+502

10t

10t

5t
5t
5?
5*

5*

150 pF
330 pF
1.5 nF

10 n!'

10 pF
1nF

22 uF

100 nF

2S
l.*
1t

-2 0+508

63V Nl-50
125v Mi.crop.
5o0v lticroP.

100v cer.

63V N150
1.25v Uicrop.

25v Tan.

602 2L5 00
613 233 00
613 315 00

602 410 01

602 110 00
613 310 00

652 722 00

624 5lo 02
502 133 0r

21
1t

20*

108 25OV l{KP
2x 63V N150

))))
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c39,t44 6.8 nF 1t 63v Microp. 612 368 0o
c56,145 47 nF 1ot 250v Polyes. 624 44'l oJ-
C59,11a,L23,146 0.47 uF 1Ot 53v Polyes. 522 547 01
C6It19 3.3 pF +/-O.25pF 63V NPO 602 O33 0l
c62,64,66,74,1OO 6.8 uF -20+503 25V Tan. 652 66a O0
c63 82 pF 24 63V Nl5O 602 1a2 Ol
C67 1O0 pF 2Z 63V N15O 602 210 01
C69 27 pF 2Z 63V N150 602 r27 ol

TI
'r2

PL1
PL2- 6
PL7

4OPOL
2 POL
2POI'

MOLEX
3l,f
MOLEX

to3 5'7 7 72
ro3 5't 7 42

756 040 04
?50 001 45
750 001 46

c7a-72 t 152,I55,

c73
c17
ca7, 153
c94,t61
c116
c117

c124, 130
cr25
c126
caz9
c131 , 2 08
cr32
cl3 3
c134, 136
c135
c14 9
c154
cL62
cl66
c16a -2 0 3
c204
c206
c207

LL,2,9,70,L5
L3 ,5 ,72 ,17 ,20
L4
L6
L7
LA
L1l, 16
L13 , L4
L18
L19

PoIyes.

N15 0
N150
NI5O
Polyes.
lillcrop.
Microp.

Cer.

Polyes.
N150
llierop.
N15 0
NPO
Microp.
l.licrop-
Cer.
Polyes.
Polyes.
Microp,
N150
Polyes.

Tan.
N150
Cer.

coil
coi I
coi I
coi I
coil
Coi I

47 nF

18 pF
6,8 pF
82 pF
33 nF

4.7 nF
680 pF

10* 63V

2\ 63V
+/-O.25pF 63V

24 63V
202 63V
13 63V
1* 125V

10t 100v

622 447 00

602 114 Or
602 064 01
602 Aa2 00
622 433 00
612 347 00
613 268 00

602 347 02

622 4r5 0r
602 156 00
6t3 31.8 00
602 210 00
602 027 00
615 218 00
6L3 222 00
602 222 00
622 422 00
622 4tO 07
613 312 00
602 L27 00
622 533 0r
603 310 00
652 622 02
602 L47 00
602 233 00

740 110 01
740 2tO O7
103 5?? 02
LO3 577 32
to3 577 22
to] 577 t2
740 L22 07
to] 577 52
ro7 577 62
'140 222 0l

C12I | 122 ,I2'7 ,I2a , 4 .7 
^F137,140,155

15 nF
56 pF

1.8 nF
100 pF
2.7 pF
18O pF
22O pF
22O pE
22 nF
10 nF

1.2 nF
27 pF

0.3 3 uF
1nF

2.2 uF
4? pF

330 pF

l0 uH
100 uH

var.
va!.
Var.

22 un
Var.
var.

220 uH

202 63V
2Z 63V
1* l-25V
2Z 63V

+/-o.25pF 63V
1t 500v
18 125V

10? 63V
202 63V
202 63V
1g r25V
2Z 63V

202 63V
+/-to* 1o0v

202 25V
2Z 63V

108 63V





TECHNICAL DESCRIPTION

pcg [Zrzll f6]t / lZT4l mnsre n oscrLLAToR

The three l'laster 0scillators availabre alr consist of Lhe same circuit.s but
have difFerent frequency stabilities determined by the 10.24 llHz Temperature
Compensated Cryst,al Oscillator (TCX0) used. The output signal of the TCXO issprit belveen tuo reference divirjers. One for the 45-75 plHi synthesizer and
one for the 41.6 and 1.4 l4Hz synthesizers. The Reference Divider, 4s-75 l:l.i,z
Synthesizer, divides the l0.2lr lll.tz TCXO signal by 250 having a 4O'.96 ktlz
reference Frequency at tuo outputs used For the tuo synt,hesizer Boards 6rl
controlling t,he receiver and exciter signal path's respecbively. The
Reference Divider, 43.6 and 1.4 lll'lz synthesizer, divides the 10.24 l.lllz TCX0
signal by B, obtaining a 1.20 I'lllz signal l'ed to tuo outputs arso used for Hre
Luo Synthesizer Boardsl5rll. The output signals of re divider are fed to Ure
check Detector to detect the presence oF both. The resultinq checl< siqnar l.l0-
checl< is via the Svnthesizer jgqrtt lZrTl fed to the Transceiv6r contror Board
@ . For l4aster bscillator GIil a'l-reater ( f CxO Healer G-g9- j- i"-i""""p"r"t"a
in order to keep the TCXO ambient temperature above 0 deq. Celcius.
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PARTS LIST FOR MASTER OSCILI,ATOR BOARD 6]2 VERSIO:I ]A

Prihted circuit Board cornplete 6-t2

\

PARTS LIST FOR MASTER OSCILI,ATOR BOARD 613 VERSIOT{

Printed circuit Board conplete 613

rct,7
IC2 ,4 ,6
rc3

QT
Q2

D1-4

P'2-3 ,7
R4
R5

R8
R10

c4,2 ,4
c3 ,'7 , r'7
c5
c6,8'
c9
c10
c11
ct2-16

L1

TCXO

PLs ,6 ,4 ,9
PL7

MC74HC00N
MC74HCl.6lN
TM78L12ACP
LM7 SLO5ACP

BC557B
BC547B

1N4148

t kohh

18O ohn
lo kohn

3 3 O kohrn
47 kohn

6.8 uF
1OO pF
22 uf

O.1 uF
0.3 3 uF

10 nF
15O pf'

0.4 7 uF

33 uE

LO.24 l4Kz

-20+50?
2Z
202
103
20*

-20+502
2Z
10?

So1 . aI.
N15 0
Tan.
Polyes.
Polyes.

N15 0
Polyes.

107 561 2l

850 ?40 04
857 416 10
450 't 41 20
850 780 52

440 055 70
440 054 ?o

830 414 80

500 310 00
500 510 00
501.218 00
500 4ro 00
500 533 00
500 447 00

652 668 01
602 2l-O 00
652 722 00
622 510 00
622 533 0a
602 410 01
602 2r5 00
622 457 0r

740 133 01

383 570 11

750 001 45
750 001 46

]ic2,4t6
rc3
rc5

Q1
Q2

D1-4

R2-3, ?
R4
R5
R6,9, lr
R8
R10

cr,2,4
c3,7,t7
c5
c6.8
c9
cro
c11
c12 - 16

L1

TCXO

MC74HCO0N
MC74HC16lN
Ln78L12ACP
IJ.T7 8 LO 5AC P

BC5 57 B
BC54 7 B

1N4148

1 kohn
100 kohh
1.80 ohtn
10 kohn

330 kohn
4 7 kohtn

6.8 uF
r.0 0 pF
22 uF

0.1 uF
o.3 3 uF

10 nF
15O pF

O.47 uF

33 uH

10.24 ltl[z

-2 0+50?
2Z
202
109
202

-2 0+50 *
2\
103

sol. aI.
N150
Tan.
Pol-yes.
Polyes.
cer.
Nl5 0
Polyes.

107 561 31

850 740 04
457 416 10
450 741 20
850 7aO 52

440 055 ?o
840 054 70

830 414 aO

500 310 00
500 510 00
501 21a OO
500 410 00
500 533 00
500 {47 00

652 664 0l-
602 210 00
652 722 00
622 510 00
622 533 01
602 410 01
602 215 00
622 457 0a

740 133 01

343 570 21

LO? 569 91

?50 001 45
750 001 46

5z
5Z
5*

58
s3

a/ 8w
t-/ 8w
t /4w
7/ AW
r/ 8tl
vaw

MF
!1F
Car.
MF
MF
MF

5t
5?
5*
st
53
5?

r/8w
r/aw
r/ 4w
J-/ aw
r/ aw
J-/AW

25V
63V
25V
63V
63V
6fv
53V
63V

M!'
MF
car.
MF
MF
MF

25V
63V
25V
63V
63V
63V
63V
63V

2 POI,
2 POL

TCXO HEATER PCB 699

PLs,6 ,4 ,9
PL7

2 POL
2 POL



PARTS I,IST FOR I'IASTER OSCILIATOR BOARD 614 VERSION 3A PARTS LIST FOR TCXO HEATER PCB 699 VERSION 1A

Prj.nted circuit Board conpl€te 699Prlnted circuit Board cotnpleee 614

rct ,7
tc2,4 ,6

rc5

Q1
Q2

D1-4

R4
R5
R5,9, 11
RA
R10

c3,7,!7
c5
c6. a
c9
c10
c11
cr2-L5

L1

MC?4HC00N
MC74HC161N
LI{78L12ACP
Ll.t? I L0 5ACP

BCs57B
8C547 B

tN414a

I kohn
l0o kohtl
l.8O ohm
I0 kohn

33o kohn
47 kohm

6.8 uF
1OO pF
22 uF

o. L UF
0.33 uF

10 nF
l5O pF

0.47 uF

33 uH

107 561 {l

850 740 04
857 416 1.0

850 74r 20
850 780 52

a40 055 70
a40 054 70

830 414 aO

500 310 00
500 510 00
501 218 00
500 410 00
5oo 533 00
500 447 00

R2t4
R3
R5

R14 - 21

c7-2

BC557 B
rrrPsAL4

2 2 kohlrl
47 kohn
L kohn

18O kohm
I kohn

1.8 kohn

1nF

r/aw HF
1/8W XF

NTC
r/an MF
t/aw MF
r/ew HF

IoOV Cer.

107 569 91

a40 055 70
84O OOI ,!o

500 422 00
500 447 00
591 310 00
500 51S OO
501 310 00
500 314 OO

602 310 02

Q1

5*
s*

+-10t
st
5*

10?

s*

5*
5*

a/8w uF
7/An MF
l/AW car.
\/aw MF
r/ew MF
r/aw MF

25V
63V
25V
63V
63V
63V
63V
63V

sol. a1. 652 668 01
N150 602 210 00
Tan. 652 722 oo
Polyes. 622 510 0O
Polyes. 622 533 ol.
Cer. 602 410 01
Nr.so 602 2rs 0o
Polyes. 622 457 Or

+5 0-2 0*
2*
20*
10t
20t

-20+50t
2t
10t

PLs .6,a ,9

7{0 133 0l

383 570 3r

750 001 45
750 00r 45

TCXo (o.4 PPn) LO.24 rtttz

2 POL
2 POL

))))



TECI INICAL DE5CRIPTION

PcB IZIB-I RECEIVER SIGNAL PATH

The antenna RF signal is led through coax connector Sl(I to the protection
circuitr uhich protects the receiver against exeessive RF voltages and st,aticelectricity discharges, appearing on the antenno. Tlrrough the suitihable
att.enuator the RF signal is led to the preselector consistinq of eleven
fixed-l-uned bandpass firters. The bandpass firters covers t.h6 frequency bands
10,10? kllr 405-527 kt1z, 527-t6OO tc{z, t.6-4 t1t1z, 4-5.246 Hltz, 5.i46-7'.27 l41z,
7 . 27 - IO. t$t llHz, 10. 383-1 4. 69 5 t11z, 14. 69 5-L9, 57 ), tltl.tz, 19. 57 L-24. 424 t4{z,
24.424-3o t'lHz. A change in receiver frequency ruill be follolred by automatic
selection from among the bandpass filters. The autornatic selection is
controlled l.rom the Transceiver Control Board lZ24lvia the serial data bus.
The RF signal goes via the suiLchable RF amplifier to the high level double
balanced Scltottky diodes mixer, vhere il- ls mixed vith the 45-75 ltl{z
synLhesizer signal From the SynLhesizer Board l?ITl to generate the first
intermediate Frequency signal oF lr5 llllz. Before lhe signal is applied to the
first mixer, the signal level is detected by the broadband detector. The 45
llllz IF signal is ampliFied in the grounded gate JFET amplifier and t.tren
filtered in the 45 l,lHz doubte sideband crystal filLer, determining the overall
Al'l selectivity. Before being Fed to the 2nd mixer, t,he IF signal is passing
through t,he IIOSFET amplifier ruhich lras a variable gain controlled by the
delayed AGC voltage. The Znd mixer converts the 45 l.lHz IF signal to the I.4
l'ltlz IF signal by Tfx$S ryith a 4].6 l.1l-lz synthesizer signal from the
Synthesizer Boardl6lll. After amplil'ication in the grounded gate JFET
amplifier, Lhe I.4 l.lllz signal is fed to the Information flilter bank.
Depending on tl-re version (i.e. crystal filter opt.ions) and the selected mooe,
tlre I.4 liHz signal is routed through one oF the Filters yf,-.J\t, X4, X5 or the
uide filter, controlled by the Transceiver Control Board1624lvia the serial
data bus. The nou filtered I.4 l4tlz signal is amplified in the 1.4 l4Hz
ampliflier st.rip IC4, QI4 and Q15. The voltage gain of the amplifier strip is
controlled partly by the AGC voltage applied to IC4 and partly by the control
Iine rrIF-GAINrr, vhich, uhen in logical high condition, increases the gain of
QI4 with approx. B dB. From Lhe IF strip the signal is fed to the Signal
Detector IC6. The integrated circuit of the Signal Detector contains a
balanced mixer and a high gain limiting amplifier. The IF signal is applied to
the one input port of the mixer. In the modes HIE and H2A, lhc IF signal ie
also fed to the amplified input. This signol is amplified and cJ.ipped to
constant amplitude and internally connected to the other input port of the
mixer ulrcre it is mixed vith Lhe modulat.ed signal. The difierence FDequency
conLains the vanted AF signol. In othcr mojci, Uut l.llE and HZA a 1.4 tiHz
signal, derived from the Synthesizer Boardl6Ill, is applied to the ampJ.il'ier
input. The unbalanced AF signal is filtered and converted to a balanced
signal before it is l"ed to the l'lal cable connector PLl.

From the IF sLrip the signal is also fed to the AGC Detector consisting of tvo
transistors in the integrated array IC2B. The signal, ruhich is noru rectified
to a DC voltage, is applied to the AGC Timing Circuit. The AGC voltage from
the AGC Timing Circuit controls the overalL gain of the receiver. Thc AGC
voll-age is also fed to the Transceiver Contro] Board lZ7[l , uhere it is used in



self test routines and, by means of a voltage to Frequency converter, fed to
the Control Unit controlling the signal strength meter on the Front pane].
l'lhen manual gain control ([dC) is s6lected th6 Transceiver Control Board l@l
generates a DC voltage vhich is fed t.o t.he receiver signal path instead of the
AGC voltage. Subdiagram 5 shovs the control circuits for the board and
Subdiaoram 6 shorys the interFace circuits to the serial data busses.
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TEST porNTs F0R pcB lotelnecetveR stGNAL PATH.

+ 15V DC

- 15V DC

+ 12V Dt

+5VDt

+ 5.8V DC

SELF TEST # 22 7V
23-21 2.9V
25-30 9.8V

@

@

@

@

O @ C @ @ oNLy FoR usE \,{tTH stGNAL GENERAToR

SELF TEST # 25 5OmVpp

,, 

- 
26_30 4OmVoo

SELF TEST # 25-30 3OmVpp

SELF TEST # 25-30 450mVpp SINEWAVE 1.4 MHz

SELF TEST # 22-10 550mVpp 1.4 MHz

@ sELF TEST # zs r.7Vpp - 1 kHz

'O

o\
NOTE, KEEP GROUNDCORD 0N PROBE As SHORT As PosslBLE..
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PARTS I,IST FOR RECEIVER SIGNAL PABH BOARD 614 VERSION A7

107 56t

850 030
850 290
850 000
a50 135
850 145
850 012
s50 010
850 401
850 {05
850 405
850 401
450 055
850 401
850 408
850 200
850 4t 6
850 781
850 780
450 {o9
850 208

a{o 032
840 05s
a40 054
840 009
940 031
s40 031
s43 098
a40 024
442 064

830 414

830 011
830 042

433 047

a32 791
a30 02a

830 192

ax2 795
s32 795

BZX79C6V8

NEON IAMP

45 Hliz
I,sB FiLter

Relay
Relay

1O0 kohttr

100 oht!

22O oh!!
75 ohD

3.3 koht[

68 ohrn
a2 oh!!

226 ohd
560 obD
10O ohlr
68 oh!

120 kohn
47 kohd

4 .7 kohrl

470 ohtn
56 ohrn

33 kohn

l.a kohn

15 kohn
2.2 kohn

t

VERSIO}I A7

a32 796

722 000

383 571
385 112

ooo
ooo

510

)

PARTS LIST FOR RECEIVER SIGNAL PATH BOARD 618

Pri.nted circuit Board

rc3

rc5
rc8
rcg,14,18

rcl1,17

IC13
rc15
rc16
tcl9 .2o t29 t3O,3L

tc23
rcz4
rc25,26 ,27 t 2A

Q1
Q2,17 tLA,20,22
Q3,9,11,16,18,19
Q4,5,10
Q5, r.3
Q?
QL2
Q14.15
Q21

Dr..2,5,6,30,3L,
4L-44,46 t 60-62,
55-77 ,79,AO

D3, 4
D7 ,LA-26,35

DS-17 t27-28,32-34,
36,5L,52,54 ,83

D29
D37-40

D45,47 .44,.5O,5X,
55-59 ,63,64

D49
D78

cornplete 614

cB3o3!t2 Balanced Dixer
rr429 03
HPF505 Balanceat nLxer
MC13 5 0
Itc14 5aN
TBA I2O T
cD4o106B
4 0118
cDA053B
cD4 0518
{0178
NE555
4013B
40818
2 0o3A
7 {C155
MATS 12
MATa 05
40948
UI.N2 O8 3A

8C327
BC557B
BC547B
BAR96
J310
J31O 2 pcs. natched
8F981
BF24O
8D545

1N4148

3884 t 14A
84423

84479

BZX79CL2
BA2S2

15920

BZX?985V1
BZX79B5V6

D81

vR1

xl,

RL].-4
RI,5

p-L.2O4 ,zLa ,223 ,
224 .225 ,241,242,
244

R2,3,a,15,21,4O,
4L.LL7 ,l2O,L24-
125, 133 , r38, 1{{,
r{a . L52 ,154 , L5? ,
160, 171, 179, 186,
zOL,2!6

R4,5

R7,Lt,lA.25,
LLa ,LzL,2O3

Rlo
Rll.12
RLA,42,L42

Rl7
R19,20
R22,2O7 ,233

R2 3 , 61, 106, 170,
ta4,226

R24,32 t50-59
R25

R27.7LtL64,222,
234,24O

R2At29,L27,r75,
rsa,2oa,247 ,249

R30, 65
R31

FLlter 2.7 kHz
1.4 MHz 1 kohn

L2V DTI,
L2V DR-12V

5t I/Atl Car.

11
oo
80
o1

10

10

50
30
10

20
50
{o

7ao
?80

soo

80

oo

01
o3

25
3a

oo

5t L/8r4 car. 500 210 00

5t 1.591
5t 5w

st l/811

5t L/ 4w
5t L/AW
1i L/ Attl
5t L/8W
It L/4W
5t 1.5!l5t vaw5t r/aw

5t t/8w

511 222
517 L75

500 333

501 16S
501 142
sLL 222
500 256
5!.1 210
5{,1 168
500 512
5Oo 4,17

500 347

50L 217
544 155

5OO,l33

trto
uo

Car,

car.
Car.
l.tP
car.
MF
!.to
Car.
car.

Car,

car.
lto

Car,

Car.

Car.
Car.

500 415
50L 322

oo
oo

70
'to
70
60
o3
o2
10
00

80

40
30

90
sl r/Att
5t 1.51{

5t 7/Aw

oo
o0
50
00
oo
o0
oo
o0

oo

oo
oo

oo

oo
oo

2I
20

oo
5t t/sw 500 318 00

5t L/8wsl r/ 4w11



PARTS LIST FOR RECEIVER SICNAI, PATH BOARD 618 VERSION A7 PARTS LIST FOR RECEIVER SIGNAL PATH BOARD 618 VERSION A7

R33-3a,,I4-4?,

R39, 230
R.43 ,62
R48
R49, 83
R60

R64,55,95,r02,
111,112,13{,
L66-L6a t21O ,229 ,
246

Rl19, 173
R53, 139, 158, 155
R67,L94t2O6,22O
R68
R69,143,215.236
R70
R72
R73, 113 , 14O,142

R74,90,91,18O,
L9.A ,239

R76,77,723,LA7 |
L99 ,2r3 t2L7 ,2L9 |

R79, 174
R80,214
R81, a4
RS2 ,88

R85, 89, 9S,
L2a . L45 ,2LL

Ra6
R87
R92

R93, 108, 132,
254,257

R94

27O ohm

22 ohE
680 ohm
820 ohn
390 ohtr
59O ohrn

10 kohn

2.7 koht!
8.2 kohn
56 ohn
92 ohh

4 7 O koht!
47 ohn

301 ohn
1.5 kohrn

220 ohm

90.3 ohm

1 kohn

10 ohtn
390 ohn
10 ohD

270 ohn

47 ohn

51..1 oht!
4 8. 7 ohrtr
19.6 ohrn

56 kohnl

7.5 ohm

VAW Car.

l/gtt Car,
r/An car.
l/Atl car.
L/Art Car.
L/4s MF

l/8W Car.

L/gte Car.
l/8W Car.
7/eg Car.
I/gvt Car.
L/SW Car.
1/4n Car.
7/4W MP
L/eW Car.

\/aW car.

1/8Vt MF

I/8\l Car.

L/4W MF
L/8W Car.
r/Ag car.
l/2W Car.

L/8W Car.

L/4w MF
r/Aw MF
L/AW MF

l/8W Car.

1/4t1 UF

50t 227 00

500 122 00
501 25S 00
501 282 00
50r 239 00
511 259 00

500 410 00

500 32? OO
500 382 00
500 156 00
500 Lg2 00
500 547 00
50t 147 o0
511 230 10
500 315 00

500 222 00

511 195 30

500 310 00

511 110 o0
soo 239 00
5oo 1ro 01
502 227 00

500 t47 00

511 151 10
511 148 ?O
511 119 60

500 456 00

511 075 00

R96,1s5, 178,1.97,
200

R97,100
R99
Rl01
Rl03
R104
Rlo5
R10?
Rr09, L49, 150
R11o
Rl14
R115
Rl15

P.?.22,L29,]-36,14r'
1{6, 151, 159 ,161,
L62 .2O5 | 231,254

RL26 t227
R13O, 1.37 , 156
R131,235
R135
RL63 t217 t2XA ,244
Rr69,172.259
R176. 192
R177

R18 3
R185
R187
R19L
R193,195
Rl9s
R2O2,24s
R209
R189, 19O
R225

R243
R250
R25L-253 t255

27 oh[

27.4 ohn
237 kohn
715 ohD

56.2 kohtn
6.49 kohr!
14.7 kohn
270 kohD
820 ohn
56 ohu

511 ohn
56.2 ohn
45.4 ohtl

5.5 kohn

580 ohrl
12 o ohtn
82 kohn
la kohn

27O ohtr
2.2 kohn

1.87 kohtl
33.2 oh!tr
562 obm
825 ohltr
3.9 kohn

3.48 kohu
5. 62 kohltl
a2.5 kohl!
4.? kohn

12 kohn
1.5 ohn
10 koht!
68 kohn
10 Uohn
1 Mohttr

9x47 kohl!
7x56 kohh

L/8ll Car.

L/An MF
L/AiI MF
L/4W MF
r/4s uF
L/ 4w l{F
t/An llF
L/aW Car'
L/aw car.
L/4W Car.
1/ {td lrF
r/As uF
L/ AI'I MF

L/ A1'l car.

L/aW Car.
L/Btl Car.
L/An Car.
L/AH car.
L/8\l car.
l/AW car.
L/ 114 llF
t/Aw MF
L/4W llF
r/Aw MF'

I/AW car.
L/4W MF
L/AW MF
r/4s MF

Pot.
L/8W car.
L/4w Car.
L/ 4W MF
l/aw car.
L/4W Car.
L/AW Car.

siI.
sIl.

500 t27 00

5L1 127 40
511 523 70
511 271,50
511 456 20
511 364 90
511 414 70
500 527 00
500 282 00
501 156 00
5r1 251 lO
511 155 20
511 146 ,lo

500 355 00

500 268 00
500 212 00
500 {82 00
500 {la oo
500 227 00
500 322 00
511 r18 70
511 131 20
511 256 20
511 282 50
500 339 00
511 334 80
51,1 356 20
511 {82 sO
5S2 3,1? 00
500 {12 00
501 615 00
511 4lO 00
500 46a o0
501 710 00
500 610 00
530 000 07
530 0oo 13

5?

5t
5*
5t
5t
Lt

5t

5*

1t
1t
1l
1t
1l
Lt
5t
5t
5l
1t
1l
1t

5t

5*
st
5*
st
5t
5t
1l
1t
1t
18
5t
1*
1t
1t

5t
5t
1t
5t
5l
5t

5*
5t
5t
5t
5*
5t
1t
5t

tt
5t

Lt
sl
5t
5t

5*

1t
1t
1t

5*

1N

))))
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PARTS LIST FOR RECEIVER SIGNAL PATH BOARD 614

25ov Polyst.
5o0v PoIYst.
16ov Poly6t.
5O0v PolYEt.
63V N150
63V NlsO

5o0V Polyst.

63V N150

63OV Polyst.

RECEIVER SIGNAL PATR BCARD

10t c35 620
c36,279 91O
c37 ,LOA 1.3
c4o,93,256 L.2
c41,107,157, 198 55
c42 t53 33
c43,275 33O

v?RsroN 17

6L1 262 00
615 291 00
613 313 00
615 312 00
502 156 00
602 133 01
615 233 00

602 2L2 00

cL,4-6,4,9,
1'2-17 ,2Lt27 t44,
59-72,87-92,97,
1O5, 109-112, 116,
1L7, 132 , 13 3 , t 4 0,
r4 5, 151, 166, 172-
r74, 176-178, 180,
145, 19O, 192, t 94 ,
20L-2O1 ,2O5 t2ra I
2L5 t 2r9-22t,224 t
226 t227 ,23r,233 ,
23At239,243-247,
219 t25L,254,2s4,
269 ,274 ,245 t289-
292 t3OO,3Ot t3O4-
315,32O,324,325,
32? ,329,J3O

c2 t3

c7, 56, 58, 181,
27O,277,28a

cl0,l1
c18
cLg ,64 ,65 , 67

c2o , ]-tA , L29 |
1{2, 150, 303

c22 ,25 ,63 ,a5
c23 .24

c2a t38 ,149 ,163 ,
l?0,183,200,
225,326

c29,94,235,257
c3o,60

c31,50,75,1OO,
101

c7x ,47 .48 ,7 4 ,99 ,
t69,236

c34,39 ,55 ,73

o.l uF

0.22 uF

22 nF

o.47

615 2{7 00

602 L17 00

622 533 0r

652 622 03

652 658 00

Polyes. 624

Polyes. 622

cer, 602
Cer, 602
Polyes. 622

Polyes. 622

Polyes. 622
Polyes. 622
Pol.yes. 622

N150 602

Polyst. 615
Polyst. 615

Folyst. 615

Polyst. 613

N15o 602

Polyes. 622 51O oo

120

1t
1t
1t
1t
2t
2t
1t

2t

l8

24

20*

pF

NF
nl'
pF

UF

UF

NF

c49 ,52 t77 ,229 . 47O
253

csl.,62.154,164 , 47
314

c57,113,138 O.3 3

csa tL30,r3LtL35, 2.2
139,210

c59,106,1L5,134, 6.8
2AO,2eL,256

c61 18

c66, a3,96, 10
rla-7zg,737 | L75.
r82, 188, t 91, 195,
204,206-2O9 ,2L2,
2t3,2t4 t2l7 t23O | 234 |
237 ,24O ,242 ,244,
259 ,26A ,2A2,294 ,
32L,322,324

c75,159,162,15s, 15
16? , 158, 195

c45, 45, 160, 189,
222,223 ,224

c78
c79,276
c80, 82, 1O3
c8l
c9 4 ,255
c95
c102
clo8, 155

63V Pol.yes.

25V SoL. aI.

63V Nl5('

10t

10t

r0t
202

10*

20*
10*
20t

2t

2 50V

63V

63V

53V

63V
53V

500v
500v

500v

L25V

208

2t

10t

Tan.

522 0L

422 00

347 02
327 00
415 01

547 01

433 00
447 00
464 OO

215 00

222 00
227 00

239 00

32't OO

210 00

182 00

25VUF

1*
1t

1t

47 nF
58 nF

NP
NF
NF

UF

pF
pF

pF

63V N150

63V Polyes.

602 lra
622 1tO

oo

o1

l5O pF

220
270

390

560
420

1

5.6

2t

1t
1:
1t
1t
1t
1t
1t
1t
2Z

oo
oo
ol
oo
oo
oo
oo
oo
oo

pF

pF
pF
NF
NF
NF

NF
pF

1*

2+

63V Nl50

5O0V Polyst.
50ov Polyst.
soov Pol!'st-
50OV Polytt.
L25V Polyst.
I25V Polyst.
l25V Polyst.
5OOV Polyst.
63V N150

602 115 00

615 255
6L5 242
615 3lO
615 315
613 356
6Lt 322
613 ta2
6l5 275
602 L22

2.7 nE

l0O pF

S2 pP 2Z Nl5 0 602



PARTS LIST FOR RECAIVER SIGNAI, PATH BOARD 614 VERSION A7

cLa6,146,L47,
r{8, 152, 153 , 186,
la7 ,2r5,24t,252 ,
27L.253 ,2a7

c141,250

c143, 144, 1? 1,
27 2 .3L9

63v Cer. 602 310 02

602 110 00

622 522 0L

652 810 00
683 009 00
602 139 01
683 126 00
65L 722 0L
602 L27 00
652 610 01
652 7aO 02
652 668 01
602 247 00

740 347 00

740 310 04

740 001 51
710 002 2r
740 003 30
7{0 004 70
740 006 81
740 008 20
740 047 02
7,to 001 00
7,10 06S 01
7,10 133 Ol
740 003 90
740 039 00
'r40 L47 03
740 L22 02
710 027 00
740 247 02
7{0 110 04
740 022 02
7{0 005 50
740 001 50
7{O OO3 31
740 222 02
740 247 0L
740 002 7L

1nF 10t

2*

10t

c155 1o0 uF
c158,31{ 2-9 pF
c161.1S4 39 pF
c179 4.5-26 pF
cl93,232,264 22 uF
ci.99 27 PF
c26o 1 uF
c263 t27J,27 4 10 uF
c293,294 

'3o2 t323 6.8 uF
c295-299 47O pF

4.7 rlH

1000 uH

0.15 uH
o.22 uH
0.33 uH
0.47 uH
o.68 uH
0.82 uH
4.7 uU
o.1 uH
6.4 uH
33 uH

o.39 uH
3.9 uH
47 uH
22 uH

2.? utl
47O uH
10 uH

2.2 uH
o.55 uH
o,15 uH
o.33 uH
220 uH
4?O uH

o.27 uH

L6,'t,50,5r,53,
5? ,59

LS,39
L9 ,3? ,40
LLO , A7
Lll,19,38
Lt2,43
L13, 44, 68
L14,74,80
L26t66t67,7O
L34
L35,36
L41, S 6
tAs
L16,55.56 t72
ra1 ,77 ,7A tA2
r.4a
L19
r,52.54 ,7s.7 6 tAA
L58,59
L60
L6 t-55, 7l
t73
r,79,81
L84

10 pF

o.22 uF

N150

Polyes.

sol. al.
var,
NL50
var.
1tan.
N150
Tan.
SoL. aI.
sol.. al.
Cer.

IM2

rIt4
r!t2
r|12
IIT2
IR2
rl{2
Ilt2
IH2
w2

7}{2
a2
rt12
IM2
IM2
rtt2
rt{2
IA2
ru2
IM2
IM{
IM2

IM2

25V
100v

16V
63V
35V
63V
25V

RF Choke

RF Choke

RF Choke
RF Choke
RF Choka
RF Choke
RF choke
RF Choke
RF Choke
RF Choke
RF Choke
RF Choke
RF Choke
RF Choke
RP Choke
RF Choke
RF Choke
RF Choke
RF choke
RF Choke
RF Choke
RF Choke
RF Choke
RF choka
RF Choke
RF choke

2t

2t

108

5l
10*

20t
r0l
101
10t
10t
10t
101
10t
lot
L0t
10t
10N
lol
10t
10t
10t
10t
10t
10t
10t
101
5t
5t

))) )



TECHNICAL DESCRIPTION

PcB [A'lEXCITER 5IGNAL PATH

The exciter convertg the AF signal to a RF signal of the rlght Frequency,
Ievel and modulation. The frequency conversion is controlled by the exciter
SynLhesizer Board [ZlIl . The balanced AF signal ruith a level oh o dsm,/600 ohm
from Audio Processing Boardl60llis led to thc doyble balanced mixer ICIO. Tlre
1.4 l,'ll-lz L0 signal from the Synthesizer Boardl6IIlis amplified in the limiter
and applied to the mixer producing a I.4 llllz double sideband suppressed
carrier output. signal uhich is filt.ered in t.lre 1.4 l'lHz loruer sideband crystal
filter. Tlre 1.4 l'lHz L0 signal amplified in the 1.4 llllz Carrier Amp. and the
ouLput signal oi' the crystal filter amplil'ied in the 1.4 [1]'lz Sideband Amp. are
adjusted by tuo atlenuators and combined in Lhe common L.4 l.lllz Amp. The
setting of the attenuators depends on the selecLed opeDation mode and is
controiled by the Transceiver Control Board lEEl via the serial-to-parol lel
converter ICI and IC2. In tlris vay the peal<-Lo-peal< voltage of the combined
signal is held independent of t.he operation mode. The combined 1.4 l'lHz signal
is applied to a passive double balancedjlixer vhere it is mixed uith a 41.596
l.Hz lignal from the Synlhesizer 0oard l?ITl producing a IF Frequency of 44.996
l'1H2. The IF signal is amplified in the 45 llllz Amp. 1, filtered in the 45 l'lllz
monolithic crystal Filter and l.urLher amplification tal<es place in 45 l'lllz Amp.
2. The IF signal is then led to the ALC attenuator rvhich is the amplitude
controlJ.ing element oF the ALC system. The attenualion is conLrolled by a DC

voltage generated by the Transcciver Control Board L.!!41 . The attenuat.ed IF
signal is mixed uith a 45-7 5 llllz signal from Lhe Synthesizer Board !l!!l in a
passive double balanced mixer to form the Final RF signal at the actual
transmitting frequency. The RF signal is led through a J0 lll'lz lorupass filter
and applied to the Exciter Output Amp. Finally the RF signal is filtered in
the Post Selector vhich consists 01' one loupass-, six bandpass- and one
hiqhpass l'ilter. The filter selection is carried out by the Transceiver
Coitrol Board G7[l via t.he serial-to-parallel converter. The output signal oF
the exciter is applied to the Pouer Amplifier. For use in the self test
routines tuo checl< detect.ors are incorporated. One at the AF input and one at
the RF output. The checl< detectors confirm the presence of the AF- and the RF
signal.





o
o
o
o
o

@

o
o

TESTpoTNTS FoR pcB l?i9-1 rxctreR stcNAL pATH

*0,5V when Tx off *15V Dt when Tx on

-0,5V when Tx off -15V Dt when Tx on

*5V DC

+15V DC when Tx on and keyed, etse 0V

-15V DC when Tx on and keyed, etse 0V

SELFTEST # 23 AI MEASUREMENTS

@ Triangte 75mVpp 1.4Mhz

@ See picture 1 75mVpp 1,/+Mhz Y,50mV/0iv X,0,2p5lDiv

@ See picture 2 Y,S0mV/Div X'0,2p5lDiv

@ Sinewave 150mVPP l.SMhz

@ Sinewave 400mVPP r,SMhz

,--'@ Sinewave 200mVpp 1/+,250Mh2

@ Sinewave r+,SVpp 11.,250Mh2

SELFTEST # 21 AC MEASUREMENTS

Sinewave 0,85Vpp 800h2

See picture 3 0,3Vpp l,/*Mhz Y'0,2VlDiv X,0.2p5lDiv

See picture 4 0,6Vpp 1,4 Mhz Y'0,2VlDiv X'0,5m5/0iv

993 707 t+1 10F3



o
@

TEsTporNTs FoR pcB [ZJg I exctrrR stcNAL pATH

Sinewave 0,28Vpp 1,4Mhz

Sinewave 75mVpp 1,4Mhz

0sciltoscope, min 100Mhz bandwidth
probe, 't0MQ - 13pF

N0TEI Use as short groundcord as possibte on probe

993 702 r.1 20F3



TESTPOINTS FOR PCB ITI9-I TXCITER SI6NAL PATH

r(9

Eotn

Eo
l,tl

(9 L.

0.2pS

0.2pS

o,2ps

993 707 11
0,5mS





) )

107 561 91

850 409 40
850 200 30
850 780 52
s50 409 30
850 000 11
850 034 aO
850 149 60
850 208 30

842 020 40
a{o o54 70
a40 032 70
8,tO O33 70
942 020 30
8{O 031 03
840 024 00
840 055 70
8{0 0s9 00
840 001 ?o

s30 414 80
a32 791 80
s32 75J 60
830 192 00
833 047 90
s30 042 30
s32 '196 20

Filter 45N20S (ltatched) 810 452 o0
I,sB FlLter 385 112 03

PARTS LIST 
'OR 

EXCITER SIGNAL PATH EOARD 619 VERSION 2A

))

PARTS LIST FOR EXCITER SIGNAL PATH BOA.RD 619 VERSION 2A

Printed Ci.rcuLt Boarat CoIDPlete 619

{ 0948
ULN2OO3
78LO5ACP
4093B
HPF5O5
LM348
LM149 5
UIN2OA3

BD2O4
BC5{7B
8C327
8C337
BD2O3
J310
BF24 O

BC557B
8FX89
BFT{174

1N4148
BZX79Cl8V
BZX75C3V6
15920
8A479
BA{23
BZX?9B6V2

45 l4Hz
1.4 llHz

R29, 59, 60, 106
R3 O, 31
R32,34, 153
R33

R36-39,79,99.
11s,119

R4O,13O

R{4 ,75-78, 100,
LL7 ,124 , L29

RAs.57 ,5A , A2 ,
86-92,I2L

R47, 137-15O
R49-sl,126

R52 .53 ,95 ,LL2,
125,131

R54, 55, 80, 10r
R56, 93, 123

R52
R54, 58, r.O{

R65, 67

R70
R71
R72
R81
R83. 110
R84, 1O9

R94
R95
Rt.O2, LO3
R107
R108
R111

R114
R1l6
R11a
R120
R127
R12S
Rl32

3.3 kohm
619 ohD
47 kohn

220 kohn

2,7 kohn

1.2 kohrr

47 ohn

5.6 kohn

920 ohn
330 ohn

470 ohrtr

1.5 kohn
1.5 kohn

3.15 kohltr
6. S1 kohn

220 ohb
15. { kohn
27.4 kohItr

1 kohn
332 kohn
10 Uohn

560 kohro
55.2 ohn
4.2 kohn
33 ohn

17a ohn
47O ohn
316 ohn
15 ohrtr

226 ohn
237 ohrt
75 ohE

220 ohrn
33 kohrn
56 kohm

76,8 ohto
95,3 ohn

10 ohr!
270 ohh
la ohn

L/An car.
L/4H MF
l/491 Car.

Pot.

l/AW car.

V{n car.

l/41, car.

L/AV Car.

L/4W car.
L/1W car.

t/Aw Car.

l/4w Car.
L/4W Car.
L/4n }|P
L/AW UF
l/1W car.
L/ 41it MF
L/ 4W I{F
t/All l{F
L/ Atr Mr
I/411 car.
L/4ll car.
L/4w UF
L/4ll Car,
l/4w Car.
t/1w MF

Pot.
t/Aw l.tF
I/AW Car.
L/4W MF
L/AW MF
L/ 4w l.lF

Pot.
l/4W Car.
t/411 Car.
t/4r1 MF
L/ 4tn MF
L/Atl Car.
Lll4W Car.
L/4V1 Car,

501 333 00
slt 251 90
50r. {47 00
582 522 00

501 327 00

501 312 00

501 1{7 00

501 356 00

501 282 00
501 233 00

501 247 00

501 {15 00
501 315 00
51t 331 60
511 368 10
50L 222 00
511 415 40
511 427 {O
511 310 00
51,1 531 20
501 710 00
501 556 00
511 156 20
50t 382 00
501 133 00
511 217 80
5A2 247 00
511 231 60
501 115 00
sLL 222 60
s]-L 227 70
511 175 00
5a2 222 00
50!.433 00
501 456 . OO
511 176 80
511 195 30
501 110 00
501 227 00
501 118 00

5t
1t
5t

st
5*

5l

rc3,4

rc6
rc7,8

rc10
rcl l
Ql,3
Q2,S,18
Q4
Q5, 11 , 15
Q6,7
Q9,10

Q14
Q15
Q17

DL tJ-5,A-47 t44
D2
D6 t7
D18-25
D26-25,36
D29-35,X7-43
D45

x1
x2

RL,7,S,L2.tos
R2, 6,9, t l.
R3
R4 tL22
R5, 16, 19, 35, 154
R10,46
R13,14
R15.41, 133
RL? .43 ,7 4 t 9't
RLA , 42 ,44 ,73 ,94
R20
R21
R22,135,15r.

R'24 t26
R'25 ,2?
R28, 63

5t

5t
5t

5*

58

1*
1t
5t
5t
5t

5t
5t
1t
1*
5t
1t
1t
1t
1t
5t
5*
1t
5t
5t
1t

2.2 kohn 5t
560 ohIn 5t
680 ohll 5t
3.9 kohn 5t
10 kohm 5*
12 kohm 5*
56 kohm
27 ohn 5t

120 ohn 5t
100 ohrtr 5Z
100 kohh 5t
220 kohrn 5*
58O ohn 5t
18 kohn 5t

180 ohD 5t
4a? ohm lt
6.a kolth 5t

L/411 Car.
L/2W Car.
L/2w Car.
!/4n Car.
L/ 4ll Car.
I/ 4td car.

sir
L/ Att Car.
a/Aw car.
L/4tl Car.
l/ 4tt Car.
l/Aw Car.
I/4ll car.
t/4W Car.
l/ 4\l car.
t /4w MF
r/Aw Car.

50L 322 00
502 256 00
502 264 OO
501 339 00
501 410 00
501 412 00
530 0oo l3
501 127 00
501 212 00
501 2lO O0
501.5to oo
501 522 00
501 258 00
501 414 OO
501 218 00
511 2{g 70
501 364 OO

1t
5t
1t
1t
1t



PARTS IIST FOR EXCITER SI6NAI, PATH BOARD 619 VERSION 2A
PARTS LIST FOR EXCITER SIGNAI, PATH BOARD 619 VERSIOI{ 2A

R134, 136
Rl52
R155

c1-8, 13-15, 20,21,
24 ,26,27 ,31-33 t
35-37,43-49,511
52 ,54-61,63 ,55,
68-?8, 81-S3 ,92,
95,1O2,1O5-106,
1O8-11S, 120, 197 ,
79A t2O5 ,206 tzoa ,
2O9 ,24O t 24L

c9,L2,LO3,L27 r
130,239

cto,tL,22,42
c17, 18
c2a

c25.2A,29,50,
L7ltr74.l93

c3o,89,15s,
r79 t 234

c34,53|62t67,aO.
99

c39 ,66 ,79 ,47 ,
134

c4 0,85,9 O, 144,
r.47,181

c41

c54 t l29 t LAr.
2OO,2O7

ca 4 , r22 , L39 -l4O ,
r45,L52,L56,r7O,
L12 ,175 t L7A .185,
185,189,199

ca6,9?,176,79L

56 ohn
270 kohn
4.? kohn

0.1 uF

st 7/41t
5t 7/ 4W
5t r/4w

10t 63V

201 63V

Car.
Car.
car.

Polyes.

501 156
501 527
501 3{?

622 sLO

o.47
18

0.15
1.5-26

a2

622 547
502 118
522 5t5
583 126

602 t82

652 622
613 415
515 310
602 154
615 256
622 4i3
615 233

6L5 2a2

6L5 222 00
602 110 00
615 2,17 oo
615 ?r8 00

602 210 00

502 133 01
515 239 00
602 127 00
613 382 00
602 317 02
602 247 00

710 047 02
103 636 6l
740 004 70
71() t22 02
7{0 1ro 04
740 001 00
7{O OO3 30
740 001 so
?40 003 90
740 002 70
7ao oo5.60
740 0'-2 00
740 217 0l
74.) 247 02

oo
00
oo

o0

c88, 104 , 160,
ra7 tL92

c9l
c93, 161
c95,101
c98

c100, 137, 1{8,
!57 .162, L65

c107

cl21,124
c125, 133, 150, 157
ct26,1.54.LA2

c124, 135, 158, 2 Ol

c131, 142, 153,
168,183

c132 , 163. 1S8
cL34,237
c143, 199
c14 9

c151, 164,173,
t77,t9O

c159,166
c1,6 9
c180, 195
cl96
c202-204
c2ro-222,224-235

Ll, 5
L2-4

L7 ,a t4a t50
L9,1O.1.1,54
LL2 . t9 ,60

Ll4, 16

LL7
r,L8
L20
L2l

53V

53V
53V

53V

25V
lt l60v
lt 500v
2t 63V
lt 5o0v

101 53V
1t 500v

tl 500v

lt 500v
2* 63V
lt 500v
1* 500v

2* 63V

2t 63V
It 500v
2t 63V
lt 160V

lot 100v
lot 63v

1ot RF Choke

101 nF Choke
104 RF Choke
lot RF choke
lot RF Choke
].Ot Rf Choke
101 RF Choke
lot RF Choke
10t RF Choke
lot RP Choke
101 RF Choke
10t RF Choke
10* RF Choke

602 2t2 0C120 pF N150

Polyes.
N150
Polyes.
var.

N150

Sol. aI.
Polyst.
Polyst.
N150
Po1y6t.
Polyes.
PoIyst.

PoIyst.

Polyst.
N150
Polyst.
Pol-yst.

N150

Nl50
Polyst.
N150
Pol,yst.
Cer.
cer.

tt'r2

IM2
ITI2
rn2
INIZ
a2
tv2
rv2
rlt2
IM2
rH4
IM4
rtt2

2N

10t
2N

101

2t

UF
pF
UF
pF

pF

oo
oo
oo

oo

o3
o0
o1
oo
oo
oo
o0

oo
01
o0

00

oo

oo

00

o1

))))

o.3 3 uF

LnF
2.2 uF
8.2 pF

12 pF

56 pF

10 nF

2-9 pF

22 pF

47 pF

6.a uF

10 nF

150 pF

39 pF

Polyes.

Cer,
Tan.
N15 0

N15 0

N150

cer.

Var.

N150

N15 0

Tan.

PoIyes.

ltl50

622 53X Oi.

2.2 uF
15 nF
lnF

68 pF
560 pF
33 nF

33o pF

82O pP

220 pF
10 pF

47O pF
18O pF

100 pF

33 pF
39O pF
27 pF

8.2 nF
4,7 nF
47O pF

4.7 uH
luH

O.4 7 uH
22 lH
10 uH

o,l uH
O.33 uH
O. L5 uH
0.39 uH
O.27 uH
0.56 uH
1.2 uH
{7O uH
470 uH

2Z

-20+50*

10! 63V
35V

+-0.25 63V

21 63V

502 310
652 622
602 042

602 tl2

602 156 00

602 410 01.

583 009

602 L22

63V

LOOV

2t 63V

2* 63V 602 1{7 00

25V

10* 63V

652 664

622 ALO

2Z 602 2L5 00

N1.502t 63V 602 139 01



)

L23
L24 ,29

L26
L27 ,54

L30
L31
L32
L33
L34

r,3 6
L37
L38

L40

L43
L44

L46 ,52 t 57
L47 ,49
L51

L56
L59

PL1

PL3

o.55 uH
o,2 2 uH
o.47 uH
O.15 uH
1.8 uH

0.3 3 uH
68 uH

1.5 uH
0.967 uH
o.716 uH
0.494 uH
0,3 62 uH
0,284 uH
o.15 uH

0.411 uH
12.2 uH
5. L1 uH
3.8 uH

2,51 uH
1,57 uH
2. 04 uH

0.495 uH
0,68 uH

33 uH
L5 uH

L. 2 UII
0,82 uH
220 uH

RF Clroke
RP Choke
R! Choke
RF Choke
RF Choke
RF choke
RF Choke
RF Choke

740 005 61
740 002 23
740 004 7L
740 001 52
740 018 01
740 003 32
740 L6A 02
7{O 015 00
103 636 7X
103 636 9X
103 63? 1X
103 637 3X
103 637 5X
103 63? 7X
103 637 9X
103 636 8X
L03 537 0X
LO3 637 2X
to3 637 4X
103 637 6X
103 637 8X
103 638 0X
740 006 82
740 133 01
740 115 00
740 0!2 02
740 008 21
740 222 02

756 040 04
750 001 45
371 638 32

373 634 52
106 606 70
r.06 606 60

) ))

PARTS LIST FOR EXCITER SICNAL PATII BOARD 619 VERSION 2A

5t
5t
5t
5t

10t
10t

ru2
rlt2
IM2
IM2
IM2
Il.t2
av2
rl.t2

5*

10*

5t
r.ot

4o-pole plug
2-po1e connector
Coax cable

flat ribbon cable
coax cable
coax cable

RF Choke
RF Choke
RF Choke
RF Choke
RF Choke
RF Choke

rvz

ttI2
rlt2
IM2
tr12

sK2





TECHNICAL DESCRIPTION

PcBlzZil voLTAGE coNvERTER BoARD

The voltage convelter is a push-pull converter uitlr isolation. There is no
stabilisation, it only converts the stabilized 48 V voltage from the Sruit.ched
I'lode Poryer Supply. The converter frequency is controlled by IC2 and IC5. The
converter st.art.s ruhen the enable input is high. The outpuL is protected by a
Short Circuit Sequencer. During a shortcircuit the gate volLage of Q10 and QIIis controlLed by Q5 so thaL the current through Q10 and Qll is limited to
approx. I A and sensed by RZO. A sequence netvorl<, consist.ing ol' ICI, IC2,
ICI and IC4 is sensing Lhe gate voltage of QIO and Q11. If the volt.age is J.oru,
tlre convert.er is shut-ol'f for 108 msec. and Lhen restarted as the shortcircuit
sequencer is disabled l'or 10 msec. by IC4, thus alloving the converter to uorl<
for l0 msec. charging the output capacitors. In case of no slrortcircuit. the
gate voltage of QIO and Qll t'rill be high and the converter uill continue to
worl<. In case oF a shortcircuit thc AaLe volLage ofl QIO and Qll ruill remain
Iour and the sequence netvrorl< shut oflf the converLer for l0B msec. etc. This
means that the loss in Q10 and Qll vill be reduced by a duly factor 1:]0. At
the same time the current in t,he output circuit ryill be reduced and the viring
thereby protected.
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PARTS LIST FOR INTERCONNECTION BOARD 620 VERSION 2A

Prlnted Circuit Board cohplete 620

D1

RL

RI,1

cL-t2,15-la,2r,
23,24.25,2'7

cL9 .20 ,22 ,25
c1.3,14
c2a ,29

L1-3, 5
tA ,5
L7

sKl

PL1
9L2

TS1.3
TS2

TILz2O

L kohrn 5t

10 nF lo*

L/4W Car.

63V Polyes.

63V Cer.
25v w.alnh.

250v Polyes.

107 562 01

823 000 02

501 310 00

780 000 17

522 410 01

602 310 02
652 747 0L
624 410 01

740 125 00

740 210 03

373 587 11

?51 001 34
751 001 03

770 000 3t-
'170 000 32

1nF
47 uF
10 nF

25 uH
1nH

l0 0 ult

10t
+50-10t

10*





))
PARTS LIST FOR VO],TAGE CONVERTER BOARD 621 VERSION 2A

))
PARTS LIST FOR VOLTAGE CONVERTER BOARD 62]. VERSION 2A

Printed Ci.rcuit Board cohplete 621 107 562 11

850 035 80
a50 400 11
450 402 00
850 408 20
854 017 50

843 008 90
840 064 00
840 055 70
840 033 70
440 032 70
843 053 00

832 791 00
430 414 80
431 002 80
431 002 60
431 540 10

501 34? 00
501 410 00
501 422 00
501 322 00
544 322 00
501 510 00
501 382 00
501 447 00
501 418 00
511 412 10
50r 247 00
501 312 00
501 1.33 00
501 233 00
501 llo o0
526 001 80
501 147 00
501 182 00
501 1l-2 00
5L2 322 00
512 310 00
5t2 24't OO

624 533 00
651 710 01
622 st-O OO

615 233 00
602 242 00
652 822 02

2.2 nF 10t
100 uF -lo+50t
470 uF _1O+50t
0.47 uF 10*
o. 15 uF

63V Cer.
4OV W. a1um.
4ov ll. al,urn,
63v Polyes.

602 122 00
652 a10 01
652 447 0l
622 547 0L
623 515 01

373 574 4X
103 574 51
103 574 61

383 604 61

106 601 80

106 601 60
106 601 ?O

c9, 10
cl1
c14, 15
c16-20
c2J-

Ll-,4 ,5

I,3

T1

PLl

rc1
rc2

Q1
Q2
Q3 ,4
05,6,8
Q7 ,9
QlO,11

DL,2

D7-10, 13, 14
Dlr.,12,15,16
Dl7

R1,8
R2
R3
R4
R5
R6, 12
R7
R9
R10
Rll
R13
R14,15
R16
R17
R1a, 19
R20
R21
R22
R23 ,24
R25

R2a ,29

cL,2
c3

c5
c6,8
c7,t2,13

Lt{358
4001u8
{o20B
4042B
40L?5

BSS89
8C640

BC337
BC32'7
IRF53 O

BZX79C10
LN4148
BYV2A
BYS26
LN5401

4.7 kohm 5* 7/ 4w
I0 kohn 5* 1/ 4\d
22 kohn 53 L/ 4W
2.2 kohh 5* I/ 4W
2.2 kohn 5* 1.6w
100 kohb 5t r/ 4w
8-2 kohrn 5? 1/4W
47 kohn 5t a/4w
t 8 kohh 5t L/4H
12.1kohm 1* L/ 4W
47o ohln 5t 1/ 4w
1.2 kohn 58 I/ 4w
33 ohm 5t L/ 4w
33O ohrn 53 1/4W
10 oht! 53 L/4W
o.18 ohn 22 3w
47 ohm 53 I/ 4W
a2 ohn 5* I/ 4W

72 ohn 5* I/ 4W

2.2 kohn 58 r/2w
I kohtn 58 l/ 214
470 ohn 5* L/2w

O.3 3 uF 10t 25OV
10 uF 208 16v
o. 1 uF 10* 63V
33O pF 1t 5OOV
82O pF 10t 63V
220 uF -10+50t 63V

MOLEX SOCKET 6 POL.
MOLEX SOCKET 3 POL.

5uH
36 uH
9uH

sKl
SK2

car.
Car.
car.
Car.
UF
Car.
Car.
car.
Car.
UF
Car.
car.
Car.
car.
Car.

car.
Car.
car.
l.tF
MF
UF

PoIyes.
sol. al.
PoIyes.
Microp.
cer.
w. alun.





TECI]NICAL DESCRIPTION

PCBIZ24I TRANSCEIVER CONTROL BOARD

This Tggqle implements t.he folloruing functions: Communication uit.h Control
Boardl500las a sLave by receivjnq and e:<ecuLinq command Mssaqcs in ordcr to
cont roT-IEccive r Signai Path l@[, Exciter Sigia] path GI9-l , 5ynthesizer
Ooard's lZIl (one foi the rqqqiver and one l'or t.lre exciG-r), 

'p.i\. Fllters ancl
Antenna Tuning Urlt!--Board JZ6ol , and by Lransmitt.ing acl<nouiedgc and status
messagcs bacl< tol500l. To_achieve tlris, a strucLurc similar to that dcscribed
in the section concerning 1600 | is used: The ,'llPU" communicates ruit.h its
countefparL on@l using-(JIilATA) and (CUDATA) via t'RS 2]2C INTTERFACI',. Status
oFl618l(i.e. crystal fillers inst.alled) is read as a 16 bit.s pacl<et using the
siqnals (STAT DATA PWEX), (CL0CK) and (STAT LOAD), vhile commands are
t.ransferred froml.62{lin Lhe l'orm of a 32 biLs pacl<eL. using (COI,IDATA), (CLOCK)
and ( C0l'l LOAD RX,/E){ ) . This processor is a.Lso clocl<ed by a "4 l.lllz XTAL
OSCILLATORrr and is initialized by a ,,flATCfIDBG" capabl"e of automatically
restarting a s1-ali.ed program, uhich does not issue a 32 llz trigger signal
combined uith 'rtl0DE S|IITCH". "ADDRESS LATC|l,, and "l"lAP DEC0DER" operate in the
same manner o" on lZbb-l , "PROcRAl.l R0l.l,' holcls 16 l<bytes in EpRol.l, uhile "SCAN
BUFFER RAll" (1 l<nibbLes) is used 1'or l.rolding Lhe progranrmcd scanning channels.

Tl-re frequency synthesizers on @] arc conlrolled via multiprexed daLa (SYNDATA
0--l) and addrcss busses ( SYilADh 0--Z) usinq (Syl,lSTRO 0--5). vhcreas rc
corresponding suitctrinn bctuccn l-ransccivini statcs onlTlOlanOlZfyl is done oy
proper sequencing ol' tlre siqncls (TX,/R)i), (Sl|APE|(EY) and (l.lUTING) Lriggcred by

.-!1slsiLions of. Lhe signal (l(EYLINE) original-irrg fronr Audio processing Board
l60tl. (l(EYLIIJI) is also modulated by "Vf COtJVERIER" to carry a Lelemctrv
signal rcprescnl-inq oul-put povcr bacl< Lo @] vialZ0Il . Trvo analoq loops are
locaLcd on this board' The nost sirnplc is associated ruith thc receiving sLatc
ot'lZI8J tlDough 'rllGC REGISTER,, and tirc corresponding DAC driving " GC 160p,,
connected t.o another "VF C0NVERTERTT generating a nev telemeLry signal
rcpresenting received signal strength (RXRAIE). The other loop (',pA STRESS
II0NITOR/ALC 100P") stabilizes the outpuL in ttre transmittinq state bv
comparing the ouLput oi the "sITPOINT REGISTIR" and the coriesponding DAC rvith
thc signals FILPEAI(, PAPIAI( and IANTAVR in orcJer to generate the error signal
ALC used l.or driving an eLectronically conLrolled attenuat.or placed in tne
transmitter signal path. It" Urc signal (pA 0l(), derived fromlZ54 pouer
splitter, is high during transnission in i'ull porver, it moans 

-that 
one or more

o1' the pouer ampliFiers is Faulty. In this (SET POINT) is decreased by 0.8 clB
to prevent overl.oad of the remaining polrer amplifliers.

Iilq].lyr 1!9!!91-9tnn"1 controlled t'ron the processor is generated using
"ALCH0LD REGISTERTT and the corresponding DAC to mal<e Ure qain of the
Lransmitter signal path independent of t.he modulating signal. To increase the
number of peripherals on this board beyond the capacity of "l..lAp DEC0DER"
indircct addressing is introduced by using " SYNTHES I zER,/l'luxDATA REGISTER', not
only for driving tlre synthesizcrs. but a.Lso as a local bus feedino t.he
l'olloruing registers: ,,PA/LP RIGISIER" (controls ure relays svitcliing Lhe p.A.
Filters depending on Lhe TX frequency via "RELAy DRIVERS" and the pouer .o
Pourer Amplifier Board L@!l ), "tIULTIPLEXER REGiSTER" (controls a l6-to-l



multiplexer 'rl4UX used l'or nonitoring diagnostic and status signals) and
I'SETP0INT REGISTER" (already mentioned). Directly driven from t.he databus are
"STR0BE REGISTERT' (strobes tl-re synthesizer as described earlier) and "SIGNAL
PATH REGISTER", vlrich via |'OUFFERS" controls the keying signals mentioned
before. The handshal<e orotocol ruith the Drocessor located on 660 uses the
signals (TINE] 

-e!1a 
(JFi'). rnu staLus of [ZZo-l is constantly monitored via

(Stl-RO-la) ana (iE6-) and any changes detcctEE-are si$nalled' to Gbdl using
appropriately coded messages. In the sarne uay l-@,(l is monitored via ( TCI ) and

"PA STRESS l,l0NIT0n,/ALC L0BP". The signals (FILTYP 0--l) and (15O/25O) fton
P.A. Filters and lZZd-l are used for identil'ying purposes by the "t4PU".
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TEST POINTS rON IOZI'I TU CONTROL BOARD

C1) .8.62V (lN NORMAL CONDITI0N)

*5V

+2|+Y

-15V

* l5V

,12Y

.5V

4Mhz 'ZY, J1AJ
r2hz -iv_rlJL

lMhz '3V -n-lru
lMhz '3V -n-rL
2100h2 

.iv'-|-t_ll_

13.3Khz '3V 
-n -L-n-

1o.5Khz'ltrt -ftlf-fr-
NORMALLY OV

-l
*5.71V WITH - 3.2d8 REOUCED POWER

t TOI UIS BEEN ''HI6H" MORE THAN ONE

urru i-
'r- io wtttt - 5.25d8 REoucEo PowER
(IF THE INTERNAL.TEMPERATURE OF THE

ATU EXCEEOS 85"}

a\:J

6\\:J

o
o
@

o
o
o
@

@

@

@

@

@

L

(NO SIGNAL RECEIVED)

(NO KEYING}

IF IN A FULL POWER TRANSMISSION THE AVERA6-

Fowen excegos rHE PEAK PowER MINUs 3dB l'1

CHANGES T0 +5V THIS CAN BE TESTED BY WHIST

LIN6 IN THT MICROPHONE DURIN6 TRANSMISSION.

WHEN 25OW OUTPUT

WHEN 25OW OUTPUT

@ r-ovd, T,l* OEPENDING ON OUTPUT SIGNAL
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PARTS LIST FOR CONTROL BOARD

)

624 VERSION 6A

IO7 562 4t

I

PARTS I,IST FOR TRANSCEIVER CONTROL

)

BOARD 624 VERSION 6A

Printed circuit Board conplete 624
(specify program versj.on when ordering)

rc1-4, 3a
rc5
rc6
rc1
rc8,39
rcg | 44
IC10
rc11
IC 12
IC I3
rc 14

rc15

IC16
rc17
rc18, 2O
IC2I
rcz2

rc23 ,25,31-33 ,
36 t 45,49

!c24,26t46
7C2'7-29 r 40,4I,4a
IC3 0, 47
rc34
fc35
rc37

rc43
rc5 0

Q1-4

D1-10, 13-16, 19 ,
2O,23-25 ,27 -29

D26
Dn, 12,r7 ,18 ,2L,22
D3O,31

X1

R1, 6, 110,97-99

383
nunber)

850
450
450
450
850

457

850
850
850
850
850
850
450
a5'7
457
850

840

830

10 kohn

2. 2 kohm
3 . 3 kohrn
6.8 kohtn
220 ohn
lOO ohm
330 ohn
3 .9 kohtn
820 ohn
15 kohrn
56 kohn
47 kohrn

5.62 kohh
5.6 kohn

2.87 kohm
3 . 3 Mohrn
22 kohn

31.6 kohn
61,9 kohll

12 kohn
.56 ohn
100 kohn

2 7 kohrn
39 kohn
8 2 kohrtr
33 kohtr

2 2 0 kohtn
27.4 kohn

2 7 4 kohrn
1 Mohn

22.6 kohn
30.1 kohn
21. 5 kohrn
33.2 kohn
1.0 kohrn

34. a kohn
1.2 kohrn

46.4 kohn
8.2 kohn

6. al kohn
2.74 kohh

5 kohrl
2.2 kohn
47 kohrn

4.7 kohn
3.16 kohn
5. 3 6 kohrn
552 ohn

500 4to 00

500 322 00
500 333 00
500 368 00
500 222 00
500 210 00
500 233 00
500 339 00
500 282 00
500 415 00
500 456 00
500 447 00
511 356 20
500 356 00
511 324 70
501 633 00
500 422 00
511 431 60
511 461 90
500 412 00
512 156 00
500 510 00
500 427 00
500 439 00
500 482 00
5oo 433 00
500 522 00
5LL 427 40
51r 527 40
500 610 00
5a1. 422 60
511 430 10
511 421. 50
511 433 20
511 3l.O 00
511 434 80
500 312 0o
511 446 00
500 382 00
511 364 t0
sll 32't 40
542 3LO 02
530 0oo 12
530 000 1l
530 000 06
51r 331 60
511 353 60
sLt 256 20

7 4C904
cD40?oBc
4020B
SN? 4I,S9 3
74CO4
cD4 0668C
14 a9P
14 aAP
6403
74I,s373
?4I,s138

27 r24
(XX denotes prograh version

912 4C
cD4 0408C
74L532
sN7 4 r,s2 0
? 4 LS04

7 4C314

NE5007
MC14 5ar
N8555
UDN29AI
ULN2 O O 3A
74C00
LF353
74C906
7 4 C150
MA7I05

BF24O

1N4t 48

Ltt329DZ
4A143
BZX?9C4V'1

4llllz CRYSTAL

1 kohn 5t I-/AW UF

P.2-4,26,24t35,
50 | 52 ,55,69 ,
90-96

R5, 37, 109, 114
P.'7 , 16 , ]^'7

R8
R9,18,103
R10
R11,39

R13
R14, 102
R15, 4a , 53 , 101
R19 , 4 6, 55, 7O-? 2 , 100
R2r,24 ,25,76,7a
P.22,30,'77
R2 3, 80
R27 ,5a
R29 ,32
R36
R38
R40
R41-44 , 1O4-107
R45,4'7
R49, 54

R57
R59
R60 , 64, 1O8
R61, 64
R62 t 65
R67
R73, 8 5
R74
R75
R79
R81
R82
R83
R84
R86
R87
R88
R89
R111

R113
Rt 15
R1l6
R117

5t

5t

58
1t
5t
1*

rt
13
5t

5t

t*
1*
5t
1t
1t
1t
1t
18
1t

1t

18
1t

r/8w

r/ aw
\/ aw
r/8w
r/8w
r/aw
\/ aw
r/ aw
L/ AW
r/ aw
l/ av
r/aw
r/4w
r/8w
1/ 4W
r/ 4w
r/ aw
t-/ 4tt
\/ 411

1/ AW
t/ 2w
vaw
a/ aw
r/8w
r/ aw
r/ aw
vaw
r/ 4w
r/ 4w
r/8w
r/ 4w
r/ 4w
r/ 4w
r/ 4w
r/ 4w
a/4w
vaw
1-/ 4W
a/aw
1/ 4W
r/4w

L/ 4W
r/4w
I/ 4U

457
850
850
850
850
450
450
850
850
857
a5'7

490 40
40? o0
402 00
749 32
740 42
406 60
148 90
L4a a0
680 30
437 30
413 80

66X X1

9r2 40
404 00
743 20
140 2a
740 4l

437 40

500 70
145 80
o55 50
298 10
200 30
?40 01
o35 30
490 60
4t-5 00
780 50

o24 00

414 aO

MF
MF
l.tF
MF
MF
MF
I'tF
l4F
uF
MF
MF
MF
l.fF
MF
Car.
!tF
MF
MF
ltF
MF
MF
MF
UF

F
UF
MF
MF
MF
MF
MF
HF
MF
MF
MF
!tF
l4F
tilF
MF
MF
MF
Pot.
siI.
sil.
sil.
l.tF
ItF
MF

430 032 90
830 014 30
432 794 70

aL2 000 00

310 00
1*
18
1t



ct-46,60,62,65 tag,
90-91 ,99-lO9 ,
Lt.6.ll''l ,Ll9 tl2o tl27 ,
130-13 5, 137 , 1.38 , 14 0,
144 -15O, 156-159, 163,
164 - 165

c47 ,52 ,54 t 55,7 5,
81,a5,118,124

c48,56,58,61,63,
66-7O ,'12 t7 4 ,7 6-aO I
83 , 86-88 ,9a, 111, 112,
!2!-L23 ,125, L28 ,129 ,

142,160

c49
c50
c51
c57 ,82,LAi- t L55
c59,64,L36t139
c7L,a4,126
cl Lo
cl13, 161
c143,154

c162.

LL.L3
L2

PL1
PL2t3
PL4

PARTS LIST FOR TRANSCEIVER CONTROL BOARD 624

100v cer.

63v Polyes.

63V Polyes.

63V l{150
100v cer.
63V Cer.
25v so1.aI.

1O0V C€r.
L25V Polyst.
15V lf. alun.
35v Tantal
63V Polyes.
25V W. a1un.

100v cer.

VERSION 6A

603 3lO 02

622 410 0l

1 nF 10*

l0 nF

o.L uF

10t

108

2*
10t
10t
202
10*

18
+ 5 0-lot

202
10*
203

-20+50t

622 510 00

39
r.2
180

220
2.2

10

o.4'l
LOO

10

756
756
756

nI'
pF
UF
pF
NF
UF
UF
ur

NF

UH
UH

PoL.
PoI.

602
602
602

603
613
651

602

740
'140

139 01
312 00
218 00
668 01
222 00
322 00
?10 0t
622 0r
s47 01
810 00
410 01

r22 00
2ro 06

o{o 04
o10 02
o34 01

22
100

40
t0

)) )



TECHNICAL DESCRIPTION

pcBk-,IA / @il'poHER At'tpLrFrER BoARD

The Pouer Amprifier conteins four active stages and has a tolal pouer gain of
approx. 42 dB. The RF signal from .the Exciter passes through the inpul-
attenuatorr. uhere the gain may be adjusted ruithin s ) dB range, and uhere the
gain is reduced by 14 dB uhen 'Lov pover'! is activated or il'a fault should
occur in-the ALC-Ioop. The signal is then amplified approx. 2l dB in the
Class-A Driver stages I and 2 ind approx. 12.5 dB in the CIass-AB push_pull
Driver stage I, belore being fed into Lhe final pouer Amprifier stage, vlrich
also uorks in Class-AB push-pull, ruith a gain oi approx. 12.5 dB nna ihucapability of delivering 250 t/ into a 50 ohm load. The DC output from the
peal<-detector, ruhich monitors Ure reflect.ed pouer and oulput. voltage, is
connected to the AlC-circuit on the r,rieroprocessor-board and to th6 input-
attenuator via the protection-circuit. The input-pover is then reduced via the
ALC-loop if the reflected poruer lrom the loacl exeeds approx. 25 l/ during
mismatch conditions. The Bias stabilizer circuits provide adjustabre
stabirized bias voltages From t.he 5 v source ancl suppries Ure bases ol. the
class-AB amplifier slages, so urat ure quiscent currents may be adjusted. Trrekey-circuits give a 24 V stabilized voltage From the 48 V source, ihich
suppl.ies Driver I and 2 and enables the bias circuits vhenever nl(ev', isactivated. Thermosvitclr slj2 uirl close and recluce the input poruer if the
heatsinl< temperature exeeds 100 deg. c and rermosvitch siJr virl oDen and
remove the supply voltage From Dri.vers l, 2 and I if the heatsinl< L.moerarr",
exccds lI0 deg. C.





TEST POINTS FOR PCB ffi GN POWER AMPLIFIER.

O /+8 VDC - measufed at PL1 relelive to PL2.

ln self test # 12 a sional of 4sec.
duration appears,durin-g which foltowing
test points can be tested,

Input,

(?) 3 2vpp 2r11z

0utput,

e X 3ooVpp 2r1Hz

(l

F

o\
cr
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PARTS LIST FOR POWER A}'PLIFIER BOARD 626 VERSION 6A

)

PARTS LIST FOR POWER AI4PLIFIER BOARD 625 VERSION 6A

Printed Cilcuit Eoard conplete 626

Ql,8
Q2 t? ,9

Q4, s

Q1O,1l

Q13
Q14

D1
D2

D4,5 t 6
D7 ,A,LO
D9

R1,27
R2
R3
R4,6
R5
R7.35
R8,9
R1O, 19, 2O
Rt 1,so
R12, 40
R13,14

R16, 41
RL7

R21
R22

R24
R25,26
R28
R29-34
R36, 39, 68
R37, 38

R52
Rs3
R54
R55.69

CNY17

8D175
8D645
BFW 174
s25-50
BLVz O

cD{451
8C5579
2N5061
BC547B

BZXT 983V3
szx19B24
TIL22O
sDl01C
1N41{8
BZX79B9V1

2.2 kohh 5t
2 3.7 ohln 1*
301 ohn 1*

68.1 ohh 1t
50 ohn
20 ohrn

9.2 ohm 5*
47o ohm 5*
560 ohn 5t
47 ohh 5*
22 ohn 5*

5.8 ohn 5t
27 ohh 5*
12 ohn 5t

270 ohln 5t
120 ohn 53
33 ohn 5*
L kohn 5t

330 ohln 5t
la ohn 5*

55o ohn 5*
12 ohn 5*

3.9 kohm 5t
22 ohn 5*

4.7 kohn 5*
10 kohm 58

5.6 kohtn 58
1 kohn 5t

l0O kohn 58

LO'7 562 62

825 000 00

442 0L7 50
a42 064 50
840 00L ?0
442 255 00
942 002 00
a42 495 10
840 055 ?O
833 506 10
840 054 70

832 793 30
432 792 4r
823 000 02
830 010 10
830 414 a0
a32 799 70

502 122 00
511 123 70
511 2f,O 10
511 168 10
582 L50 00
582 120 00
501.0a2 0o
502 247 00
502 256 00
501 147 00
501 122 00
501 068 00
501 127 00
501 112 00
501 227 00
546 2L2 00
502 133 00
502 310 00
502 233 00
546 118 01
544 256 00
545 1L2 00
501 339 00
546 t22 0L
501 347 00
501 410 00
501 356 oO
501 310 00
501 510 00

R56, 57

R59
R60

R62

cl
c2,3,A,9,2Lt22,
24 ,27 ,25 ,X9 ,42 .
?5,76

c4t7,LO,L7tL4.
L9 ,20.23 t 25 ,26,
29,32-34,36-38 t
40,4].,52,45,47

c5
cL2,L3t45,46
cl5,74
c16, 50
c17,18
c3o,31,53-55,58
c43,44.47 t4A
c49

c59 -6 4
c65, 66
c7L,'t2

c?7,so
c?8

cal
c8{
c86
c8a
ca9

Lt,2 t6,7 t 10, t2. L3
L3 ,4
L5,9 t1l
LA
L14

1OO ohrn 1t
10 kohtn 5t

680 ohr! 5t
220 oht! 5t

o ohln
2. 2 ohrn 5t
12 ohh

0.22 uF tot
0.1 uF IO*

512 21.0 00
s45,I10 00
501 268 00
544 220 00
501 000 00
502 022 00
516 112 00

624 522 0L

623 5i.0 01

622 522 00

503 110 03
523 622 00
644 252 00
622 5LO OO
651 822 0o
622 522 0L
523 515 00
644 275 00
652 447 02
622 522 00
623 447 0L
6{4 216 00
623 647 07
602 347 02
622 54't Or
530 310 00
644 080 00
644 2L5 00
647 191 00
603 210 00
624 510 00
503 1,33 00
6{5 1S2 00

740 000 00
740 022 02
7{0 210.O0
740 010 02
7,ro 050 00

103 5?3 ?1
103 5?3 8r

o.5w
2.5W
L/ 4v
l. 5w

t/2$
3W

250V

100v

Pol.yes.

Polyes.

Polyes.

Polyes.

l{i
Polyes.
w. alutn.
Polyes.
Polyes.
Mi
!f. alun.
PoIyes.
PoIyes.
i

C€r.
PoIYes.
Cer.
Mi
t4i
Mi
Cer.
PoIyes.
Cer.
Mi

MF
MF

MF

l/2w car.
r/Aw MF
L/AW MF
L/4W I{F

Pot.
Pot.

L/41t Car.
I/2w Car.
)./2W Car.
i./AW Car.
L/ Attl Car.
l/ 414 Car.
7/4W Car.
L/AW Car,
l/4W Car.
2.511 Car.
L/2W Car.
L/2W Car.
L/2W Car.
2.5\1 MF
1.5tf MF
2.5U UF
L/4W Car.
2.5W MF
L/4W Car.
L,/ 4W Car.
L/ 41tl Car.
L/4w Car,
l/4W Car,

o.22 uF 10t 63V

10 pF .i-108 loov
2.2 uF 100V

520 pF 58 300V
0.1 uF 10t 63V

220 uI' +50-10t 10V
0.22 uF 10* 63v
0.15 uF lot 1OOV
750 pF 5t 300V
470 uF +50-101 63V
0.22 uF 10* 53V
47 nP 10t 160V

150 pF 58 300v
4,7 uF 100V

4.7 nF +-lot 100V
47O nF lot 63V

1 nF 10t 100V
8 pF +-1l2pF 3oov

150 pF 58 300v
91 pF 2l LKu

100 pF 2? L00V
o,1 ur 10t 250v
33 pF 2* 1OOV
82 pF 2* 50OV

L5 uH
2.2 1)ll
LOO uH

1uH
5uH

TI



PARTS LTST FOR POWER AUPTIFIER BOARD 626 VERSION 6A

T3
l4
l5
T5
"t'7

sw1
su2

fhennoswitch 11O C

Thernoswitch 1O0 C

103 573 91
to3 574 01
103 574 11
\o3 574 24
103 5?4 31

769 000 02
769 000 0t

)))
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PARTS I,IST FOR POWER AMPLIFIER BOARD 631 VERSION 5A

) )

PARTS LIST FOR POWER AII'PI,IFIER SOARD 631 VERSION 6A

Prlnted Cj.rcuit Board Cobplete 631

QL,8
Q2.7,9
Q3
Q4, s

Q10, r.1

Q13
Q14

D1
D2
D3
D4,5,6
D7,8,10
D9

RL,27

R3
R4
R5,7, 35

Ra,9
R1O,19,2o
Rll,50
Rl2,40
R13,14

R16,41
R17

R21
R22
R23
R24
R25,25

R29-34
R3 6, 39, 68
R37,38
R51
R52
R53
R54

CNYl7

8D175
BD645
BFI{ 174
s25-50
BLV2 O

cD4851
BC557B
2N5061
BC547B

BZX79S3VX
BZXT 9824

s D101C
lN{148
BZX79B9V1

2.2 kohh 5t
30 ohn 53

240 ohn 5g
62 ohm 58
20 ohlll
5l ohro 5 t

8.2 ohn 5t
47o ohn 58
560 ohl! 5t
47 ohn 5*
22 ohir 5*

5.8 ohrtl 5t
27 ohn 58
12 ohrn 5t

270 ohrn 5*
12o ohl! 5*
33 ohtn 5t
1 kohn 5*

33O ohlll 5*
18 ohm 5t

560 ohtn 5t
12 ohn 5t

3.9 kohh 5*
22 ohn 58

4.7 kohn 58
10 kohm 5t

5.6 kohh 5t
1 kohh 58

1oo kohln 5*

107 563 Lr

425 000 00

442 0L'7 50
442 064 50
440 001 70
442 255 00
842 002 00
842 485 10
8{0 055 70
833 506 10
840 054 ?O

432 793 30
832 792 4r
823 000 02
830 010 10
830 414 80
432 799 LO

502 322 00
sol 130 00
501 224 00
501 162 00
542 L20 00
501 l5l 00
501 0a2 00
502 247 00
502 256 00
501 147 00
501 122 00
501 068 00
50r 127 00
501 112 00
50L 227 00
s46 2L2 00
502 133 00
502 310 00
502 233 00
546 118 01
544 256 00
546 112 00
501 339 00
546 722 0t
501 347 00
501 410 00
501 356 00
501 310 00
501 510 00

512 210 00
546 410 00
501 268 00
s44 220 00
501 000 00
502 022 00
516 112 00

524 522 0L

623 510 01

622 522 00

R55,57
R5a
R59
R50
R51

c1

c2 t 3 .4 ,9 ,2L,22 t
24 t27 t2A,39 ,42 ,
86

c4t7,LO,7L,L4,
t9 ,20 ,23 ,25,26 ,
29 ,32-34,36-34,
40,4L,52,45,47

c5
c5
ct2 , t3,45,46
cL5,74,76
c16, 50
c17.18
c3 o, 31, 53 -55, 5a
c43 ,44 ,47 ,44
c49

c59-64
c65, 66
c7 L,7 2

c7?,ao
c78
c79
ca1
c84
caa

L1,,2,6t7,LO,12,L3

L3 .4
L5,9 , LL

Ll4

loo ohb 1*
lo kohd 5t

680 ohn 5t
22O ohn 5t

O ohro
2.2 ohto 58
12 ohm

o.2 2 uF r0*

0.1 uF 1Ot 1OOV

0.22 uF 10t 63V

0. 5w

t/ 4w

7/ 2n
3W

250V

car,

Polyes.

Polyes.

Polyes.

PoLyes.

Mt
PoIyes.
t{. aluh.
Po1ye6.
Polyes.
ui
l{.alurn.
Polyes.
Polyes.
!tl
Cer.
Polyes.

l.ri
ui
Polyes.
Cer.
Cer.

tlF
MF
Car.
MF

l/2W Car.
L/ 4W l.lP
r/Aw MF
L/4W MF

L/4tr MF
L/AW Car.
L/zW Car.
I,/2ll Car.
l/4W Car.
l/4W Ca!.
L/411 car.
7/411 Car.
7/4rl car.
L/ 4tn Car.
2.514 Car.
L/2W Car.
i-/2ll Car.
f/2W Car.
2.511 ltF
l.sw Hr
2.5W MF
l/4tl Car.
2.5W MF
V 41tl Car.
L/4W Car.
1/ 41'l Car.
l/411 Car.
L/ 41tl Car.

10 pF +-1,03 100v
2.2 uF 1O0V

620 pF st 3OOV
o.1 uF 10t 53V

220 uF +50-108 10V
o.22 uF 10* 63V
o.15 uF 10t 100v
75o pF 5t 3oov
470 uF +50-1Ot 53V
0.22 uF l0* 63V
47 nP 10* 250v

160 pE 5t 30ov
4.7 uF 1O0V

4.7 nF +-1O* 100V
47O nF 10* 63V

I nF 1O8 1OOV
8 pF +-1l2pF 3oov

150 pF st 3 OoV
o.47 uF 10t loOV
100 pF 2t 100v
33 pF 2Z 10OV

15 uF

2.2 \H
100 uH

0. {7 uH
5ug

603 110 03
623 622 00
644 262 00
522 510 00
651,822 00
622 522 0L
623 515 00
644 275 00
6s2 447 02
622 522 00
524 447 00
644 216 o0
623 647 01
602 347 02
622 547 0L
530 310 00
644 080 00
5{4 21,5 00
623 547 00
503 210 00
603 133 00

740 000 00

'140 022 02
740 210 00
740 004 'to
740 050 00

T1
T2

103

103 573 9l



PAR1S LIST FOR POWER AIPLIFIER BOARD 631 VERSION 6A

T4
T5
T6
T7

sw1
st,l2

103 574 01
103 574 LI
lo3 574 22
103 574 31

rhennoswitch 110 c 759 0oo 02
Thernoswitch 10O C 769 000 01

))))



TECHNICAL DESCRIPTION

PcB @] 50 oHHs ANTTNNA RELAY

llhen the TRP 8750 D is used uithout the Antenna Tuning unit, a 50 ohms Antenna
ReJ.ay Board can be incorporated in the TRp 8750 D. Th; Antenna Reray is a fast
sruitching Simplex Relay ((5 msec) permitting ARQ-t,eIex on one 50 ohms antenna.
The Relay is controlled from 620 TSl normally used to control the Antenna
Tunino Unit.



s)

I ft II "- I

@

@

E"
E.

(Tx kt yE rztn
fvz-1

-nl"ll u I

Dt lnl u

o
f;l__-lI t{ 

| E^. o
a @

620 T51, t52

PcB [6JOI VERSION 2A
50 OHM ANTENNA RELAY
VIEWED FROM COMPONENT993 563 0X t0MP

)

SIDE

)))



/

Rx

QNT

sK+ ----ru-sK1

PCB 1610l

U, 
"^r 

--lf ,

To 62q/628/629 SK2

DI
FEOg RED

RL2
/o23 Rlt
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CI
'/ El

99t 563 0X MAIN
VERSION



PARTS LIST FOR 50 OHM ANTENNA REI,AY

Printed cilcuit Board Conplete 630

BOARD 630 VERSION 2A

Q1

D1
D2
D3

BC32'l

LED F2O9 RED
tN{ t4a
BZX79C9Vl

ao22
l-o23

1 kohrn 5t
4?0 ohn 5*

o.l uF 10*
10 pF +-Ll2pF
12 pF +-I/2PF

PLUG COAXCABLE

PLUG BNC FIANGE
BNC 290lU

I/2W Car.
L/AW Car.

loOV Polyes.
500v Mi
500v ltl

107 563 00

440 032 70

823 000 00
430 414 aO
832 '199 Lr

373 590 01
373 5a9 81

502 3lO OO
501 247 00

623 510 01
645 110 00
645 112 00

373 607 6X

750 000 51
750 000 10

RL],

Rl,3

ct-2
c3
c4

PL].

PI'2
sKl

))))



4.6I
6.64
f.iB

11. 85
19.95
28.80
4I.00

1ll0
1001
1000
lI00
0lt0
0001
0000

: oFf
=on

TECHNICAL DESCRIPTION

PCB IZSZIP.A.FILTERS, coNTINUoUs COVERAGE

The fj.lterbanl< contains I lovpass filters covering the frequency range 1.6-
)0.0 llllz, as shou,n in the table beloru.

Code
Filter no. Passband l.lllz Stopband ttl.lz A B C D

2 z.tr- 3.3t
t 3.3t- 4.BO
4 4.BO- 6.93
5 5.9r-10.00
5 10.00-14.42
7 14.42-20.80
B 20.80-10.00

0
I

Arr filters are 7th order elliptic Lp-fillers (cauer-filters) ruith a seriescoil giving an induclive input impedance on the harmonics. l/hen roaded uith 50
ohms the i.nput st'lR is less than l:l.l and the insertion loss ress ran 0.2 dBin the passbands. In the stopbands the attenuation is beLter than 47 dB.

The firters are inserted brq system oi dual pole rerays controlled l.rom the
Transceiver control Boardl6zlrlas shoun in the tabre. Olher types of firter-
banks are available, and t.he microprocessor selects the corresponding suitchpattern by sensing the type code information on J lines oF the conne6tor
cable. If the cable is disconnected filter no. B is chosen, so that
transmission is possible on ar1 frequencies in case of Fauit in the sruitchino
aysrern.

The DC voltage from the output peal< dctector, ruhich monitors voltaqe and
current in the ]ogd, is connectcd to the ALC circuit. on the Transc6ivcr
control Boardlf2al . This voltage is used for automatic adjustment of output
pouer and should bc 9,0 V for an output of 750 U inLo 50 ohms.

pcn lz5tlp.A.FrLTERS, coNTrNuous covERAGE

The Filterbanl< 65J corrsist.s of a G5z continubus coverage rourpass filter as
described above, and a l'lF lovpass filter covering the irequency range 4oo-iz5
t<t tz .

CodeFilter no. Passband ld.lz Stopband l<l-lz A B C Dr
The l{F'filter is a 5Lh order eLliptic Lp filter (cauer filt,er) ruilh a seriescoir giving.an inductive input impedance on the harmonics. l,Jhen roaded vith 50
ohms the input st'JR is less than r':l.l and the insertion ross less than 0:z clBin the passbands. In the stopbands the attenuation is better lhan 25 dB.



Type code informaLion
flunction of the outpu t

is given via 3
peal< detector

lines of l-he connectcir cab]e. The
is described above for PCB-6ril.
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PARTS LIST FOR PCB 652 P.A. FILTERS,

Printed Clrcuit Board Conplete 652

)
CON1INUOUS COVERAGE VtrRSION 1A

)
PARTS LIST FOR PCB 652 P.A. FILTERS, CONTINUOUS COVERAGE VERSIOT 1A

rcl
rc2

QI

D1-4
D7 -S
D9

RL2 - 17

R]-4
R5-9
R10
R11- 18
R26-29
R30

cI,45

c43
croo
cl10

c12 0
plus

c13 0
plus

c14 0
c150
c160

c200
plus

c2ro
plus

c220
plus

c230

c240
c250
c260
c3 00
c310

c320

c330

c340

4028
UDN29AlA

BC547B

1N4001
sD10lc
BZX79B5Vl

REIAY 24 V

15 kohn
4.7 kohn
2.2 kohn
33 ohrn
l0O ohrn
5.62 kohm

1nF
O.I UF
15o pF
520 pF
560 pE

55o pF
620 pF

5IO pF
560 pF

55O pF
27O pF
51O pF

43O pF
47O pF

18O pF
20O pF

300 pF
560 pF

22O pF
270 pF

82o pF
200 pF
39o pF
50O pF
I3O pF

200 pF
360 pF

1.80 pF
350 pF

27O pF

ro7 565 21

850 402 aO
450 298 10

840 054 70

831 400 10
430 0t-o lo
432 795 lI

7ao ooo 37

501 4r5 00
501 347 00
5r2 322 00
502 133 00
s12 210 00
511 356 20

602 3LO 02
622 5LO 00
602 2L5 00
641 262 0I
547 256 0I

647 256 0L
647 262 0L

647 25L Or
641 255 0L

647 256 0l
647 227 00
647 25I Ol

647 243 0t
647 247 0L

647 2),4 OO
647 220 00

647 230 00
647 256 0L

647 222 00
647 227 00

647 242 0l
647 220 00
647 239 00
50? 260 00
647 2I3 00

647 220 00
647 236 0L

64? 21A 00
647 235 0r

647 227 00

r3o pF
2OO pF
4lo pr
too pF
91 pF

lOO pF
240 pF

120 pF
240 pr

r80 pr
2OO pF

lOO pF
130 pF
290 pF
52 pF

a2 pF
91 pF
1OO pF

a2 pF

1.30 pF
15o pF

62 pF
lOO pF
190 pF
43 pF
56 pF
56 pF

68 pF
1OO pF

43 pF
47 pF
l4o pF

27 pF
30 pF

39 pF
43 pF

62 pF
30 pF

lOO pF

Glass
GIass
Cer.
class
class

Class
GI ass

Glass
GLass

class
class

GIass
GIass
cer.
Glass 2 Pcs.

GIass
CIass
Glass

Glass 3 pcs.

GIass
Glass

Glass
Glass
cer.
Glass 2 pcs.
Glass 3 pcs.
Glass 3 Pcs.

Glass
GIass

Glass
GIass

Glass
Glass

Glass 3 Pcs.

Glass 2 pcs.
Glass

Glass 2 pcs.
Glass
Glass
cer.

CIass
GLass

Glass
Glass 2 pcs.

)

647 213 00
647 220 00
607 241 OO
647 210 00
647 191 00

647 210 00
64't 224 0r

647 212 00
647 221 0L

647 218 00
647 220 00

647 2LO OO
647 213 00
601 229 00
647 \62 00

647 tA2 00
647 l9l OO
647 zLO OO

64? 142 00

547 213 00
647 2L5 00

541 L62 00
647 210 00
607 2L9 00
647 143 00
647 156 00
647 156 00

547 168 00
647 210 00

647 143 00
647 L47 00
607 2t4 00

647 727 00
64? 130 00

647 L39 00

64? 139 00
64? 143 00

547 L62 00
647 130 00
647 151 00
507 2tO Ol

647 lta oo
647 120 00

647 120 00
647 t24 00

c350
c3 60
c400
c410
plus

c420
plus

c4 30
pl.us

c44 0
plus

c450
c450
c500
c510

c520
plus
plus

c530

c54 0
plus

c550
c560
c600
c510
c620
c530

c640
Plus

c5 50
c6 60
c700

c7l0
Plus

c7 20

c730
plus

c740
c7 50
c760
c800

cal0
plus

c820
pltrs

2t
2t
2*
2l
2t

2l
2Z

2\
2t

2E
2Z

2\
2t
2*
2*

2z
2Z
2Z

2Z

2Z
2t

24
2t
2*
2*
2Z
zz

2Z
2Z

2*
2\
2*

2*
2Z

2*

2l
2l

2\
2*
2l
2l

2*
2t

2l
2t

lKV
1l(v

tKv
lKv

1KV
tKv

1KV
IKV
IKV
tf\-V

lKV
lKV
1KV

1KV

1KV
lKV

].KV
1KV
1KV
lKv
1KV
1KV

1KV
1KV

lKV
r.l(v

1KV
t-Kv

LKv
1KV
1KV
lKv
lKv

5t
5*
5*
5*
1*

!/ 4W
L/ 4t't
L/ 2\1
L/ 2\1
L/ 2rl
L/4w

63V
63V
63V
1KV
1KV

1KV
lKv

1KV
lKV

tKv
1KV
lKV

1KV
1KV

car.
car-
uF
car.
MF
MF

cer.
Polyes.
N150
Class 2 pcs.
GLass

Glass
class

GIass

Glass 2 pcs-
Glass
Glass

class
Glass

class
GIass

class
Glass

Glass
Gl.ass 2 pcs.

Glass
Class
class
cer.
class 2 pcs.

Glass
Glass

Glass
class

Glass 2 pcs.

10t
10*
2*
2Z
2Z

2Z
z*

2*
zz

2Z
2Z
2Z

2\
2$

2*
2Z

2Z
2Z

2*
2*

2Z
2Z
2t
2*
2*

2t
2t

2*
2Z

2t

1KV
lriv

lKV
1KV

lKv
lKv

1KV
IKV

IKV
tKv
1KV
1KV
1KV

1KV
Lt(v
1KV

1KV
1KV

1K\t

1KV
1KV

1KV
lKV
1KV
lKv

la pF
20 pF

20 pF
24 pF

tKv
1KV



PARTS LIST FOR I'CB 552 P.A. FILTERS, CONTINUOUS COVER,AGE VERSION 1A PARTS LIST FOR PCB 653 P.A. FILTERS, CONTINUOUS COVtrRAGE VERSTOX 1A

c830

c840
plus

c8 50
c8 60
Ll0
plus

Ll1
LI2
L13
L20
L2I
LZ2
L23
L30
L31
L32
L3l
L40

L4T
pILrs

L42
plus

L43
.plus
L50
L51

L53
L60

L63
L70
L7L
L72
L73
Lao
La1
LA2
LA3

T1
T2

PL1
PL2

5Xl

1KV

lKv
1KV

1KV
lKV

27 pF 2*

43 pF 2\
47 pF 2t

20 pF 2Z
30 pF 2l
2.1 uH

3,4 uH
2.3 uH
3.L UH
L.6 uH
2,3 uH
1,.5 uH
2.1 uH
1uH
I.6 UH
1.1 uH
1-5 uH
o-8 uH

r. 1 ull

0-8 uH

1uH

0.4 uH
0.7 uH
0.5 uH
0.7 ul{
0.3 uH
0,5 ull
0.4 uH
0.5 ufl
0.2 uB
0.4 ull
0.26 uH
0,3 ult
0.2 uH
0.26 uH
0.17 ull
0.26 uH

'Iransforrner
Transforller

10 POI,E
Coax cable

socket so 239

Glass 3 pcs.

Glass
Gl ass

class
Class

3 pcs,
2 pcs.

3 pcs.

2 pcs.

2 pcs.

641 r27 00

647 143 00
647 147 00

547 120 00
647 130 00
x't 3 572 3X
173 572 2X

ro3 622 6X
ro3 622 7X
373 5t2 2X
373 623 3X
LO3 622 '7X
103 622 8X
373 623 3X
373 623 2X
103 622 aX
103 622 9X
373 623 3X
373 623 3X

373 623 0X
373 623 rX

373 623 0X
373 623 lX

373 623 LX
373 623 2X

Lo3 576 1X
103 640 7X
lo3 640 6X
103 540 aX
103 576 0X
103 640 6X
103 540 5X
103 576 1X
103 575 8X
lo3 540 4X
103 640 3X
103 576 0X
103 575 7X
r03 540 3X
103 640 2X
to3 575 7X

!o3 622 2X
LO3 622 LX

756 0lO 02
373 627 22

750 000 0r

4024
UDN29A 1A

BC54 7 B

1N4001
sDro 1c
azx79B5V1

RELAY 24 V

15 kohn
4.7 kohn
2.2 kohn
33 ohn
1 kohn
a.2 5 kohn
lOO ohro
5.62 kohn

lnF
O.L uF
1.6 nF
1.2 nF
1.8 nF
2.2 nF
2nF
470 pF
150 pF
620 pF
560 pF

560 PF
620 PF

51.0 pF
560 pF

55O pF
270 pE
510 pF

430 pF
470 pF

140 pF
2OO pF

3OO pF
560 pF

22O pF
27O pF

820 pF
2OO pF
390 pF
5OO pr
130 pF

I

car.
Car.
!tF
Car.
|.tF
ItlF
MF
MF

cer.
Polyes.
r,li
r'{i
Mi
ui
r{i
}{i
N150
Glass 2 Pcs-
class

GIass
Gfass

CIass
Cl.ass

Class 2 pcs.
Glass
Gl.ass

GIass
class

Glass
GIass

Glass
Glass

Glass
G1ass 2 pcs.

class
class
GIass
cer.
Glass 2 pcs.

Lo7 565 3l

a50 402 ao
a50 298 10

440 054 ?o

a3l 400 10
430 010 1()
a32 795 l1

7ao ooo 37

501 2t15 00
50t 347 00
5L2 322 00
502 133 00
51r 310 00
513 182 50
512 210 00
511 355 20

602 3L0 02
622 5!O OO
545 116 01
545 312 0l
645 3la 01
645 322 00
645 320 00
645 247 0L
502 2L5 00
647 262 0L
617 256 0I

647 256 0L
647 262 0L

64't 25L OL
64't 256 0L

647 256 0\
647 221 00
647 251 Ol

641 213 0L
647 217 0l

647 218 00
647 220 00

647 230 00
647 256 0l

647 222 00
64't 227 00

547 282 0L
617 220 00
647 239 00
607 260 00
647 2L3 00

Printed Circuit Board Conplete 653

rcl
rc2

Q1

D1-4
D5-a
D9

RL1- 17

R1-4
R5-9
R10
Rl1-14
R21
R22-23
R24-29
R3o

cl,41,45
c2-23 t47
c3o, 31. 34, 3 5
c)2
c33
c36
c37,34
c39,40
c43
c10 0
cl10

c12 0
plus

crt0
Plus

c140
c150
c160

c2 00
plus

c210
Plus

c220
plus

c230
plus

c240
c250
c2 60
c3 00
c310

5*
5t

1t

Lt
1*

L/4w
r/ 4rl
7/ 2W
l/2w
L/ 4\t
lw
1/ 2\l
r/4w

63V
63V
500v
500v
500v
500v
50 0v
500v
63V
1KV
lKv

lKV
1KV

lKv
lKV

1KV
lKv
1KV

lKv
tKv

10*
10*
2Z
2*
2z
21
2Z
2Z
2Z
2*
2*

2*
2l

2Z
2Z

2*
2*
2Z

2*
2*

2Z
2*

2t
2*

2*
2*

2l
2*
2*
2l
2Z

1KV
1KV

1KV
r.Kv

lKv
1KV

1KV
tKv
lKv
1KV
1KV

)) )



PARTS LIST FOR PCB 653 P.A. PILT'RS,
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PARTS LIST FOR PCB 653 P.A. FILTERS,

)
CONTINUOUS COVER,AGE VERSIOII 1A

c320
plus

c330
plus

c340
c350
c350
c400

c410
ptus

c420
plus

c4 30
plus

c440
plus

c450
c460
c500
c510

c52 0
plus
plus

c53 0

c540
plus

c550
c560
c600
c610
c520
c63 0

c640
ptus

c650
c550
c700

c? 10
plus

c7 20

c730
plus

c740

2OO pF
350 pF

180 pF
360 pF

270 pF
1.3 0 pF
200 pF
410 pr

lOO pF
91 pF

1OO pF
240 pF

120 pF
240 pF

1aO pF
2OO pF

IOO pF
130 pF
290 pn
62 pF

82 pF
91 pr
100 pF

a2 pF

l3O pF
l5o pF

62 pF
1O0 pF
190 pr'
43 pF
55 pF
56 pF

5a pF
100 pF

43 pF
47 pF
140 pF

27 pF
30 pF

43 pF

62 pF

GIass
class

Gtas6
GIass

Glass 2 pcs.
GIass

Cer.

class
CIass

Glass
Glass

Glass
GIass

Class
Glass

Glass
Glass
cer,
Gfass 2 pcs.

Glass
GIass
Glass

Glass 3 pcs.

GIass
class

Glass
Glass
cer.
Glaas 2 pcs.
Glass 3 pcs.
Gl.ass 3 pcs-

class

GIass
Glass
cer.

class
GIass

Class 3 pcs.

class 2 pcs.
Glass

Glass 2 pcs.

641 220 00
647 236 0!

64? 218 00
647 236 0r

641 227 00
647 213 00
647 220 00
607 24t 00

647 210 00
647 191 00

647 210 00
647 224 0r

64t 2!2 00
647 224 0l

647 2L8 00
647 220 00

647 210 00
547 213 00
507 229 00
647 L62 00

647 182 00
647 t91 00
64? 210 00

647 182 00

641 2!3 00
54? 215 00

647 L62 00
647 2r0 00
607 219 00
647 143 00
647 156 00
647 1.56 00

547 158 00
647 210 00

647 143 0o
647 r47 00
607 214 00

647 !2'7 00
647 130 00

64? 139 00

647 139 00
64? 143 00

64'7 L62 00

30 pF
51 pF
loo pr

18 pF
20 pI'
20 pF
24 pF

27 pF

43 pF
47 pF

20 pF
30 pF

9.3 uH
7.9 uH
9. 3 utt

2.1 uH

3-4 uH
2,3 uH
3.1 uH
1.6 ull
2.3 uH
1-6 uH
2.1 uH
1uH
1.5 uH
1.L uH
1-5 ull
O.8 uH

1..1 utl

0.8 uH

r utl

0.4 uH
0.7 uH
0.5 ull
0.7 uH
0.3 uH
o.5 uE
0.4 uH
0.5 utl
o.2 uH
O.4 uH
0.2 6 uH
0.3 uH
o.2 uI{
0.2 5 uH
0.17 uH

G Iass
GlaEs
cer.

CLass
Glass
class
Glass 2 Pcs.

Glass 3 Pcs.

GIass

Glass
Glass

2 pcs.

647 ll0 00
647 151 OO
607 210 01

647 1r8 00
647 120 00
647 120 00
617 t24 00

617 L27 00

647 lrt 3 00
547 a17 00

647 120 00
64? 130 00

373 622 1X
37f 622 3X
373 622 1X

t73 572 3X
373 572 2X

LO3 622 6X
tox 622 7X
373 572 2X
173 623 3X
LO3 622 7r<
to3 622 8X
371 623 3X
373 623 2X
103 622 aX
lo3 622 9X
373 623 3X
373 623 3X

373 623 0X
373 623 LX

371 623 0X
373 523 1X

373 523 tX
373 623 2X

103 576 lX
1O3 6,to 7x
103 640 5X
103 540 8X
103 576 0X
to3 640 6X
1O3 6/tO 5X
10? 576 lX
lo3 5?s ax
lo3 5rI o 4x
lo3 5zt o 3x
to3 576 0X
103 575 7X
103 640 3X
103 640 2X

2t
2t

2\
2Z

2t
2Z
2x
2*

2t
2*

2Z
2*

2Z
2Z

2t
2Z

2Z
2\
2Z
2*

2*
2*
2*

2Z
2Z

2*
2z
2Z
2+
2*
2*

2Z
24

2t
2t
2l
2&
2\

24

2t
28

2*

1KV
1KV

lKV
lKV

lKV
tKv
1KV
lKv

1KV
IKV

1KV
lKV

1KV
lKV

2Z
2*
2\
2l

2*

2t
2*

c750
c760
c8 00

cSro
plus
c820
plus

c8 30

ca40
plus

c850
c860

L1
L2
L]

L10
plus

L11
Lt2
LI3
L20
L2L
L22
L23
t30
L31
L32
L33
L40

L41
plus

L4Z
plus

L43
plus

L50
L51

L53
L60

L62

L70
L1L
L72
Lt1
L80
L81
LA2

1KV
1KV
LKv
1KV

tKv

1KV
lKV

2t rl(v
2* lKV
ZZ 1KV

1KV
1KV1KV

lKV
2*
2*

1KV
IKV
tKv
lKV

1KV
lKV
IKV

3 pcs-
2 pcs.

3 pcs.
2 pcs.

2 pcs.

2 pcs.
lKV
1KV
1KV
1KV
1KV
1l(v

IKV
1KV

1KV
lKV
1KV

lKV
1KV

1KV

1KV
1KV

1KV

lKV
1KV

1t(v



PARTS LIST FOR ?CB 653 P.A. FILTERS, CONTINUOUS COVERAGE VERSION 1A

LS3

t2

PLl
PL2

SKl, 2

0.26 uH

Transforner
Transformer

10 POLE
coax cable

socket so 239

103 575 7X

to3 622 2X
103 622 1X

755 010 02
373 627 22

750 000 0!-

))) )



TECI.INICAL DESCRIPTION

PCB l?5El powen sPLTTTER

The RF signal from the
J equal 50 ohms sources
Poruer Amplifiers lZ26l .

The Pover AmpliFier eomparator detects the diflference betveen the J pouer
Amplifier outputs. If the difference is greater tl.ran 1.6 dB the line (Ftr-0K)
goes high and the output pouer are reduced by 0.8 dB in order to keep the
intermodulat.ion lou.

Each pover amplifier @3'lhas an LED indicator for RF output.. Starts to light
around I40 l"l Cld outou-t-

exciter (2.9 Upp 50 ohm) is amplified and divided into
ruith a 0 dB pouer gain and applied to each of the l

PCB 654

LED's

upper



991565 r'1 t0MP

PCB 1654I VERSION 1A
POWER SPLITTER
VIEWED FROM COMPONENT SIDE
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PARTS I,IST FOR POWER SPLITTER BOARD 654 VERSION 1A

Plinted circuit Board conPlete 654

rcl
Q1
Q2

Dl,6-a
D2-5
D9-11

R1

R3
R4
R5,8
R6
R7 ,9
Rl,0, L6-19
Rtl
Rl2
R13
R14
Rl5
R20-22
R23-25

cL
c2-5 ,r5,16
c6-a,42-14
c9,10
c1l

L1

TI

PLl- 3
PL4

sK1

sK3
sK4
sK5
sK6-8

LM290t

Br}JITA
8C337

BZX79B5V1
sD10t c
TIL22O RED LED

I kohm 5*
1.5 kohn 5t
12o ohrn 5*
39 ohn 5?

11. o ohn 18
442 ohri 18

I Mohh 5*
10 kohm 53
22 ohn 5*

36.5 ohrn L*
2.2 kohlll 5?
56 kohn 53

402 ohn 13
3 0.1 ohll lt
330 ohm 53

O.22 uF l.ot
o.1 uF 10*
10 nF -20+501

0, 15 uF 108
2'1 pF 2*

220 uH

T!ansforrner

coax cable
ltolex 3-pole

Ribbon cable
Ribbon cable
Ribbon cable
RLbbon cable
BNC socket
set of cables

1/ Attl Car.
I/4W Car.
L/ 411 Car.
l/2W Car.
r/4w MF
L/4W r{F
A/4W Car.
\/Atl Car.
I/ 2ri Car.
L/ 4\.t MF
I/4W Car.
l/4W Car.
L/4W UF
r/4w MF
I/AW Car.

63v Polyes.
63V Polyes.
63V Cer.
63V Polyes.
63V cer,

RF choke

10? 565 41

850 290 10

840 001 70
840 033 70

a32 795 rr
830 010 10
823 000 02

501 310 00
501 315 00
50r 2t2 00
502 139 00
511 211 0 0
srt 244 20
501 610 00
501 410 00
502 r22 00
51L 135 50
501- 322 00
501 456 00
5tt 240 20
511 13 0 10
501 233 00

622 522 0r
622 5lO OO

602 410 01
622 515 00
602 L27 00

'140 222 00

103 623 51

751 001 20

373 631 61
373 631 7)-
373 631 al
3?3 631 9l
750 000 10
106 700 40

))))



TECI.INICAL DESCRIPTION

PcB [ZE-l Po!,ER cor.rBINER

The signals from the J Pover Amplifiers, lZ76l or GJII , each delivering 250 l.t is
combined to 750 l.l in 16 ohms and transl"ormed to 750 t'l into 50 ohms outout
tuhich is led to the P.A. Filter.



PCB 655 Power Combiner Board
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VERSION 1A. MAIN DIAGRAM991 565 5X MA|N



PARTS I,IST FOR PCB 655 POWER COMBINER VERSION 1A

Printed circuit Board conplete 655

R1-3 50 ohn

cl,2 30 PF 2*

150W

500v

Thick filrn
Mi

107 565 5r

569 150 00

645 130 00

ro3 627 0X
103 627 LX

373 632 2l
750 000 10

T1-3
T4

Tra ns fo rtne r
Transforner

PL1-3 coax cable

SKI Socket BNC UG29OIU

))))



TECHNICAL DESCRIPTION

SI.JITCHED I.IODE POUER SUPPLY

The DC-pourer, deriving from the battery, l'irst has to pass an input filter and
then a relay suitch controlled by the overvoltage and reverse polarity
proteetion circuit, bel'ore it is alloued to l'lov Lo the converter circuit. The
converter is a boost-convert.er combined vith a puslr-pull converter allouing
the converter to handle duLy cycles l.righer than fifly percent. The converter
does not provide galvanic isolation. The regulating loop has been designed in
order to l<eep the output voltage from Lhe converter fairly stable independent
of batLcry voltage variaLions and dil'ferent loading conditions on the outpur..
This is done by regulating the duty cycles of the pulses, deriving From a 25
lClz oscillator IC5, bel'ore they are Forming the driving signal For the
converter driver. The duty cycle regulation is located on board1655land
consists of ICl, ICZ, IC6, Ql and Q4. D12 ensures that the duty cycle does not
rise to more .than seventy perccnL. The total current in the converter is
measured by means of, T2, T) and is used for the cument limiting circuit
located on boardl655l . The output is also equipped uith an overvoltage
protection ciDcuit Q9 and Q25 on board1656l. The mains relay suitch is
activated by a bistable circuit Ql, Q2, RLI and is protected from "ly'elding'r by
ICl. IC4 prevents the main relay from being closed vhen the input voltaqe
rises to more than 42 V. These iomponents ire located on board'lZ56l . -
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TEST POINTS FOR SMPS 8750.

All measuremenfs are performed relative to BAT. NE6. available on
power amplifier 626 sk 10.

+48V Measured on PCB 626 SK9, SK13
and SKlt+.

*48V Measured on SMPS-SK12-1
(Din - socketl.

O ENABLE 12V on sMPS-sK12-3

PWR 0N Measured on 620 SKll
Normalty 9V, when activated 0.5V.

e93 ?02 dl
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PARTS LIST FOR SWITCHED MODE POWER SUPPI,Y SMPS

\
I.t

PARTS LIST FOR SI.IPS CONTROL BOARD 656

Printed circuit Boald Conplete 656

)

8750 VERSION 1A

)

VERSION 1A

Q14, 15
Q16, r7

D43,44

RL2

R3a
R46
P.62,63

c9
c27 | 22
cll,12 ,15,17
c2a ,29
c32,33

LI
L2 ,3
L4

T1
T2 ,3

FS3-5
PS6

IRF541 MOSFET
BUT9O

BYW31-150

REI.AY

L00 ohn 5t
220 kohn 53
12 ohtn 5 t

6,8 uF 1Ot
28 00 uF 208

47 nF 1Ot
2,2 nP lt

47 00 uF +5Ol-10*

0.95 uH
Transforrner

2.6 uH

Transforner
4.7 llH

tcL,3,4
tc2
rc5
rc6

QI ,2 t 6,9
Q3,4
Q5, 11, 19
Q'7

QA, 13 ,23
Q12 ,20
Q25

DI,12

D2-5, 1.5,16, 19 t
24,25,49

D7 ,4,2r
D9
Dlo, 14
D17.18
D20
D27 t2A
D29
D31
D45
D46

RLl

Rl,47
R2
R3,9
R4 , 10,75
R5, 48
R6
R7,8,13
Rr1, 12 , 17
R14.15
R16, 24
R18,23
R19
R2O,36,'76
R21
R22

R26

TL431C
ULN2O8 3A
cD4047B
LM2 90 3

BC54?B
BC557 B
8C639
TIP42C
BDI4 O

2N2907A
BRY39

BZXT 9B9Vl

1N4148

BZXT 9CL5
BZXT 9B\2
BZX79BAV2
BYV27-150
BZXT 985V6
BZX46C1V5
BZX79B6V2
BZ\7 9C24
TIL 22O
BZX? 9C39

REI,AY

1O kohtt
4 4.2 kohn
2.7 kohn
18 kohn
39 kohn

100 kohb
10 kohlr
27 kohn

150 ohn
1.8 kohn
511 ohn
15.4kohh
47 kohrn

3.9 kohn
8.2 kohn
3 o. lkohrn

5.3 6 kohn

ro'7 562 2r

850 043 lO
850 204 30
850 404 ?O
850 290 30

o54'70
o55 70
063 90
oo4 2r
014 00
290 70
003 90

443 064 10
842 009 00

L2V

15W
1W

r/ 2w

63V
55V

250V
250V

63V

Car.
MF

PoIyes.
EIko
Polyes.
Microp-

831 311

780 000

524 210
504 522
5t2 aL2

622 664
6s2 924
624 447
6t4 322
652 947

732 000
103 575
3'7 3 634
),o3 629

l3

oo
oo
00

0l
00
oo
00
o3

440
440
840
442
841
440
444

39
OX
2T
9X

Pot.
r/4w MF
L/4W Car.
l/4ll car.
I/4W Car,
a/Aw car.
I/4W Car.
a/4w car.
r/4ll Car.
a/4W Car.
t/4v MF
1/4W MF
1/4W Car.
l/4W car.
I/4W Ca!.
r/4w lrF
r/4v1 l.tF

a32 '199 rO

830 414 80

a32 791 50
a32 79t 20
a32 794 20
831 271 50
a72 795 60
a32 461 50
a32 '796 20
a32 792 40
a23 000 02
a32 793 90

780 000 34

542 410 00
sLL 444 20
501 327 0o
501- {18 00
501 439 00
s01 510 00
501 410 00
50r 427 00
501 215 00
501 318 0o
stt 251 10
511 415 40
501 447 00.
501 339 00
501 382 00
511 430 10
511 353 60

15 AF
4AF

343
r03

720
't 20

534 31
5'7 4 9X

415 0L
340 00

1t
5*
5*
s3
5?
5?
5*
5*
5*
1*
1t
s8
5t
5t
13
1t



PARTS LIST FOR SMPS CONTROL BOARD 656 VERSION 1A PARTS LIST FOR SMPS DRIVER BOARD 657 VERSION ],A

R27
R28,29
R30
R31,37
R32
R33
F:4, 17
R35
R39,41,43,45,78
R4O,5O
R42
R44
R49
R5r,52 ,64 ,67
R54, 69
R55
R70, ? 3

R72
R74

cL,a, \4,16 t 19 ,23
74 ,36 ,39 ,40 ,4r

c6
c13, r8,37
clo
c20
c2,3
c35
c38

FSl,2

PLl
PL2t3
PL4

1.96kohm 1t
21.skohn 1*
4.? kohm 5t
10 ohm 58

365 ohn 1*
27o ohm 5t
27.4kohh 1*
o. 18 ohtn 2Z

I kohn 5t
3.3 kohh 5t
3.9 ohm 5?
22 ohn 5t

6.8 kohm 5t
220 ohn 5*
330 ohn 5*
12 ohn 5*
5l ohn 5t

1-5 kohn 5t
a2 koblr 5t

0. 1 uF 10t

I nF 10?
33O pF 1*
33 uF 20*
10 nF +50-203

2.2 uF 20*
47 uF 20t

2.2 uF 20t

5r1 319 60
511 421 50
501 347 00
501 110 00
511 236 50
501 221 00
srt 427 40
526 001 80
501 310 00
501 333 00
512 039 00
501 122 00
501 368 00
507 222 00
501 233 00
544 112 00
546 151 00
501 315 00
501 482 00

622 51-O OO

602 310 02
615 233 00
651 733 01
602 410 01.
652 622 03
652 747 0J.
652 622 0!
'7 20 370 02

751 00t 42
751 001 31
751 001 32

Qto,aa,2I t22
Q24,26

D6, 11
Dr3 ,22
D23 ,26
D32-35

R53
R56,5?
R58-61
R65,66,68,71
R?9, a0
Ra1, 82
Ra3

c4,5,7
c24-26

2N22224
8D646

BAV2]'
1N414 8
BYV2 8-200
BYV27-t 50

0.2 2 ohn
12 ohtn
68 ohn

100 ohn
27O ohn
39 ohn

4 .7 ohm

4.? nF
33 uF

lt{ ww
l/411 car.
L/4W Car.
1/4W Car.
I/4W Cai.
\/2W MF

1W MO

400V Polycar.
10v sol. al.

107 565 71

840 222 20
442 064 60

830 002 t-0
430 414 80
431 002 80
831 271 50

523 002 20
501 112 00
501 164 00
501 210 00
501 227 00
512 t39 00
544 047 00

62s 347 00
651 733 01

t/ 4w
\/ 4td
a/ 4w
r/4N
r/4w
\/4W
r/ 4w

3W
7/4w
r/4w
r/ 2w
t/4w
\/4w
r/4w
r/ 4\r
1.6W
2.5W
1/ 4rl
r/4w

MF
MF
Car.
car.
l.,tF
car.
MF

car.
car.
I'tF
Car.
Car.
car.
Car.
MO
MO
Car.
car.

Printed Circuit Board Conplete 657

103
5t

st
5*

20*
20263V Polyes.

63V Cer.
500V Microp.
10V SoI . a1.

1.00v cer.
25V So1. al.
25V Sol. al.
35V Tan.

SUPER FAST

5-po1e MoLEx
5-po1e MOLEX
2-poLe MOLEX

))))



ANTENNA TUNING UNIT EORD

75OW OIRECTIOI{AL COUPLER EOARD

ANTENilA RELAY BORO

ANTENNA TUNIN6 UNIT 8750 IdITH FRONT COVER REMOVED.





TECHNICAL DESCRIPTION

PCBIZ6OIANTENNA TUNING UNIT BI]ARD

The ATU consists of a Tuni.ng Netvork, a l,leasuring System and a l4icroprocessor
Part. During the tune sequence a 6 dB at.t.enuator is sryitched in to keep the
Ioad of the Pouer Amplifier at approx. 50 ohms. Simultaneously the pover is
feed through Lhe lou pover direct.ional coupler in the measuring system and the
750 tl dj.rectional coupler is declutched. The l.lPU ryill set up the Tuning
Netuork to give the best obt,ainable Sl'lR, on basis of tlre measuring system.
The Tuning Netvorl< comprises Capacitor Banl< I, Capacitor Bank II and an
Induct.or Bank. t/ith these it is possib.le to l'orm either an L or a pi matching
netuorl<. The capacitor Banl<s and Lhe Inductor Banl< are built up by binary
related capacitors respectively binary reJ.ated coils. The setting ol' the
Capacilors and Coils is accomplished by relays. In the measuring system a
Directional CouDIer extracLs inl.ormation about foruard and reflectbd RF-
voltages. A 0 deg. Phasecomparator deLects t.he plrase difference belveen line
and l'orvard voltaqes, and tlre result is fed to the llPU via an Amplifi.er. A 90
deg. Phase-comparator detecLs tlre phase differcnce betueen l'orvard and
rel'LecLed voltages and l-he output is fed Lo the l.lPu via an Amplifier. Truo
detecl-ors rectify forvard and reflected voltages, and l'eed them to tlre llPU to
c:iculate Lhe StlR. The l4PU choses ttre setting of the luning netuorl<, on basis
o1' the detector inputs. The outpul ports from the l.lPU are lead to the Port
E><pansions and Relay Drivers 1-o control the Relays. The ATU is fitted ruibh
nranual tuning suitches for the 2IBZ l4-lz manual t.une sel-up (see clrapler 5).

t,Jlren a TUf.iE pulse is receivcd from the Transceiver Unit the l"irst steps, aFter
the keying is inhibited are:

to insert. t.he 6 dB att.enualor.
to declutch the 750 11 direct.ional coupler and insert the

directional coupler for tlre measuring sysl-em.
to nteasure and store the rel'erence voltages of the detect.ors.
to send a Tune Pover Rcquest t.o the Transceiver Unit.

The next steos are:
to reset the tuning set-up, i.e. all capacitors disconnected and all.

coils short.circuited and bypassed. The bypass relay is incorpora-
ted to loruer the induct.ance.

to measure the ant.enna impedance.

I'leasuring of the antenna impedance involves the tvo plrase-detectors. 0n basis
of the detector out.puts tlre l.lPU rvill define the antenna impedance Lo be in one
oF l'our possible impedance areas. From the 90 deg. plrase-detector t.he l.lPU
deterrnines if the impedance Z is lcss or greater than 50 ohms, and from the 0
deg. phase-detect.or the l.lPU determines iF the anLenna is either inductive or
capacitive. The four possible impedance areas and corresponding detecLor input
voltages to the l.lPU are listed belov. The detector voltages refer to Vref
vhich is For both detect.ors half the supply voltage, i.e. 2.5 V.



I. Inductive or purely resistive: 0 deg. detectoi (= Vlsf
lZl ( 50 ohms: 90 deg. detector ) Vref

2. Capacilive: 0 deg. detector ) VreF
lZl ( 50 ohms: 90 deg. detector ) Vref

3. Capacitive3 0 deo. detector ) Vref
I Zl )= 50 ohms: 90 dei. detector (= VrefIt. Inductive or purely resisi-ive: 0 deg. detector (= Vref
lZl )= 50 ohms: 90 dei. detector (= Vref

Having located t.he antenna impedance to be in Area I the tuning procedure is:to increase the capacitanee in Capacitor Danl< I until the impeoanceis purely resistive (0 Oeg. detector?Vref).
to measure the adnittance.

The admittance Y is separated in tvo areas.
1. Y > 0.02 mho: 90 deg. detecl-or ) Vref
2. Y G 0.02 mho: 90 deg. detector (= Vref

For Y ) 0.02 mho: Tuninq procedurc A is used: CapaciLor Ban!< I is resct. By
increasing the incJucl-an6e in the Inductor Banl< tire impedance is transformecl to
Iie as close as possible to Impedance Area tr but uith the impedance still
being in Area l. Tlren the capacil-ance in Capacitor Banl< I is increased unt.il
Area 4 is rcaclrcd, i.c. 90 dcg. detector <= Vrel'r and Uren Ure inducl-ance is
decreased until Ir,rpedance Area 1 is reachcd again. Tlris increasing ol.
capacitance and decreasing o1= induciance cont.inues unLil tlre outpul Fronr the 0
dcg. detcctor ) Vrel'. The antenna impedance is Lhen transl.ormed ruithin one bit
oF resolul-ion to constitutc a pure rcsistanee o1' 50 ohms, seen from re por:ler
Amplifier.

The llPU finally calculat.es tlre St.lR for the tvo nearest setLings, choses Llre
best, and the l-uning is completed.

For Y (= 0.02 mho: Tuning Procedure B is used: Capacitor Banl< I is reset, and
by mcans oF Capacitor Banl< II tlre impedance is transl"ormed to Impedance Area
2, i.e. 0 deg. detector ) Vrcf and 90 deg. det.ector ) Vref.

To optimize the efficiency, the I,lPu calculates the reflection coefi'icient p
(Vreflected divided by Vloruard). If rho ( 0.66, Lhe Tuning Procedure A is

. used to complete the tuninq. The capacil-ance of Capacitor Banl< II is retained.
Ii rho )= 0.66, Lhe capacitance o{'Capacitor Bank II is decreased until
Impedance Area J is reaclred. Then the inductance of Inductor Banl< is increased
until Impedance Area 2 is reached again and so iorth until rho < 0.66. lrlour the
Inductor Bank uill be reset and Tuning Procedure A ruill t.al<e over and finalize
tlre tuning. If the antenna .impedance is located t.o be in Area 2, Tuning
Procedure A is chosen.



If the antenna impedance is located to be in Area I the firsl steps are:
to increase the inductance of the Inductor Bank until the

impeclance is purely resistive (o aeq. detector?VreF).
to measure the admit.tance Y.
to reset the Inductor Banl<.

For Y ) 0.02 mho: Tuning Procedure A is used.
For Y (= 0.02 mho: Tuning Procedure B is used.
If Lhe antenna impedance is located to be in Area 4, Tuning Procedure B is
useo.

t'lhen the tuning is completed, Tune Pover Request i.s inhibitedr the Tune
Attenuator and lorv poruer directional coupler are declutchedr the 750 t'l

directional coupler is inserted and the ATU is ready 1'or transmitting. Each
Tuning Procedure is follotued by an ALC adjust.

There are a feu circuits incorporated in the ATUI not directly related to tlre
tuning procedure. A currenl- transforrner at lhe antenna output terminal is
used for measuring the antenna current. The transformed current is rectified,
ampliFied and used as signal for the Antenna Current Display in the Control
Unit. To prevenl overload of the relays a current sensing transFormer is
incorporated. The outpuL from the current transformer is rectified and Fed to
an ar,rplil'ier. The oul-put from this is led Lo the ALC circuit in the
Transceiver Unit to decrease the output pouer ifl the maximum permissible
currenL is exceeded. As a protection against excessive RF voltages in the ATU
a capacitive divider is incorporated Lo measure the RF voltage at the anLenna
out.put. The voltage from Lhe divider is rectified and led to the ALC circuit
in thc Transceiver Unit to dccrease the outpul pover iF the maximum
permissible volLage is exceeded. To prevent. hot spot temperaLure in the ATU a
fan is incorporated to cause circulation. The l'an is controlled by a
Lcmpcrai-ure sensor. To prcvcnt overhcaLing ol' Lhe Antenna Tuning UniL a
tempcrature sensor is irlcorporalcd rvhich at excessive LemperaLures commands
the Transceiver lJnit l-o reducc the output pourer by 5 dB. The l"lPU constantly
monitors thc S|JR at the input of the tuner and if it exceeds approximately 4
the Pover Display Annuncialor in the Control Unit starls Lo flash.

PCBIZZTI 750 I,I DIRECTIONAL COUPLER

The 750 tJ Directional Coupler BoarcJ lZZl l constitutes a high pover directional
coupler uhich e>rtracts tuo DC vgltagcs direcLly related to the l"orrvard and
reflected pouer. The IIPU on1660lmal<es use of the DC voltaqes to calculate the
StilR uhcn transmitting. R reiayls incorporat.ecl on Board IZZTI to decluLch Lhe
750 l'J directional couoler in Tune rnode.
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PARTS LIST FOR ANTBNNA TUNING UNIT

Antenna Tuning Unit conplete

PCB 660 ATU Board
PCB 661
PCB 641 Antenna Relay Board
PCB 644 50 ohn ATU Relay

104 700 20

lo7 566 01
107 566 1.1
107 564 11
107 564 4l
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TtsT PoTNTS FOR ATU S?50 PCB l660-l

5V

24V

15V

5.lv

-15V

-12V rr'l SVJR<1; *12V rur SWR>4

]_fH

t_f
l==.-l

tumsec

*12V

-12V

"5V

-11V

tBtLOW 15 MHzl

ACTIVATE ,,TX TUNE" TO

*5V
t']5MHz 0R AB0VEI

-11V

o
@

@

@

@

t=EQUAL T0 TUNING TlMt
AITIVATE "TX TUNE" TO REPEAT

10msec | |"-{T-r'--

]JLJ
|.__-.l)umset

REPEAT

RX=5.5V TX-KEYED=-7.5V

_10v WHEN"TEST ALARM"AND lF DUMMY LoAD ENABLE

*6V DURING TEST

0.1v

OV

550vpp r''.-., ?50Wpep lNT0 50 0HMS

TEST POTNTS FoR ?s0W DIRECTIoNAL CoUPLER PCB 1661 I

2LV

993 707 )1



TEST POINTS FOR @] ANTENNA RELAY BOARD.

O +1sv

@ RX=o1v TX=4.ov

F!

a
o\
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Prlnted Circui!
rcl
rc2

rc6

rcs
rc9-12
IC13-16
TCLT

Q2-5

DL.2,7,12-4L,
7O,71

D3-6,S ,9 ,
49 -53

D10,11
D42-44

xt
Rr,L
RL2-9,LA-22
RL]-O-I7 ,24-29
RL2 3

R1

R3. {
R5.6

Ra,16

R9,11,31.-33,39,
40,43

Rlo

Rl2-1{ ,57, 58,
74,150,151

R15, 1{,r

sD10].C

B2,X79B5Vr
I,ed cD464

xtal 4 UHz

Relay 24V
Reed Relay 2.5KV
Reed Relay loKv
Reed Relay 5KV

Fan

237 ohn 1t
750 ohn lt
300 ohto 5t
75 ohn 5t

15O ohttr
75 ohd Lt

1 kohd 5t

121 ohtn 1*

10O ohrn 53

a30 0lo 10

R17,35,36,144,
149

R1a
R19

R2O,34,s3-56,
145-147,45

R2L,24

R23

R2a

R30,38,65
R37
R41,54
R42,4s
R44
R46,47
R48,61-63,42
R49
R5O, 165
R51.52
R59 , 160, 154
R60
R66, 5a
R67
R69
R70
R71, 75
R72

R'7 7
R7a
R79
R80
RaL
R43.156
R84
R86-113
R114 - 115
R117

R1l8-143, 154,167,
t72

5.A kohn

4.7 kohn
53.6 ohttr

1o0 oh!!

a2.5 ohr
95.3 ohb

39 ohn
51 ohn

2 . 2 l.lohh
2.2 kohn

29. ? kohh
16.2 kolm

2? kobn
43 kohln
39 kohh
82 kohh
56 kohn
39 kohn
10 kohil
18 kohn

220 kohd
47o ohr!
10o kohto
33 kohn
1 koht!

120 kohh
5.8 kohn
3.3 kohb
3,9 kohn
56 kohn

22o oht!
330 ohn
330 kohm
820 ohtl
47 koht[

5.6 kohrn
1.8 kohn
27o kohto
12 kohn
10 ohn

a.2 kohrn
9.2 kohrn

56 ohn

a/4W Car.

L/411 Car,
L/4tt MF

L/ 414 Car.

r/Aw l{F
L/ 41t I.tF
2.5H !{O
2.5W l.lo
L/ 4W I'rO
L/4tl Car.
r/AH l{F
r/4t1 MF
l/SW car.
L/8W car.
l/8w Car.
l/ 4ll car.
a/AW car.
t/ Atr car.
L/AW car.
L/aW car.
t,/8w car.
L/Atl Car.
L/8W Car.
l/Ag Car.
L/eW Car.
L/ew car.
L/all car.
L/ew Car.
L/Au car.
l/aw Car.
I/8w Car.
L/gtl Car.
l/AW Car.
L/Att Car.
L/Sw car.
L/AW car.
f/8w car.
L/SIi Cdr.

si1
L/aW Car.

sir
sil

a/4W car.

)

so1 368 00

501 347 00
511 153 50

501 210 00

511 182 50
511 195 30
545 139 00
546 151 00
54L 622 00
501 322 00
5LL 424 70
511 416 20
500 427 00
500 443 00
500 439 00
501 482 00
501 456 00
501 439 00
500 410 00
500 418 00
500 522 00
500 247 00
500 510 00
500 433 00
500 310 00
500 512 00
500 368 o0
500 333 00
500 339 00
500 {55 00
500 222 00
500 233 00
500 533 00
500 282 00
500 {{7 00
500 356 00
500 318 00
500 527 00
530 000 09
500 110 01
530 000 .15
530 000 14

501 155 00

) )

PARTS LIST FOR ANTENNA TUNING UNIT BOARD 660 VERSION 8A PARTS LIST FOR ANTENNA TUNING UNIT BOARD 55O VERSION 8A

s*
Boaral coDplete 660

rl,t317T
14 89P
1{ 88P
HPF5o5 Balabceal nixer
MCl458N
r.!t3 58N
r,u2 901
MC6a705R3CS
7 4CI7 4
2 0o3A
rr{2 90 3

2N5484
BF24 O

1N4148

r/ 414

t/ 4w

5W
5W

r/ 4w

r/ 4w

L/ 4W

1/ aw

L/ 4u

Car.

MF

Car.

Car.

lo7 566

450 031
450 144
850 1{8
850 000
850 l4s
a50 035
450 290
956 805
a57 4L7
450 200
850 290

840 548
840 024

830 414

a32 795
823 oOO

812 000

?80 000
373 588
373 588
373 588

107 701

5rl- 223
571 275
547 230
547 r?5
54't 2L5

501 310

5].t 2L2

500 210

01

70
90
ao
I1
80
80
10

40
30
30

40
00

80

5t
1t

5*

UF
MF
Ito
uo
l.lo
MF

00

37
61
7l
4L

70
o0
oo
0o
00
00

00

11

1.0

oo

1*
1t
5t

st
st
18
1t
5t

5t
5t
5*
5*
5t
s*
5t

st
5t
5*
58
5t
58
5t

5*

5t
5t
58
5*
58

5t

5t

2? ohn 5E 501 127 00



PARTS LIST FOR ANTENNA TUNTNG UNIT BOARD 560 VERSION 8A
PARTS LIST FOR ANTENNA TUNING UNIT BOARD 660 VERSTON 8A

Ri.52-155
R157 , 168, 1?6
R159

R162
R153
Rl69, 170, L?1
R173
RL?5
Rl7?
R178

c!,2,5,A , Lg,26,
27 t35,4L,42 t 4a ,5! |
57,60,62,53,65,7L
7t-82 ,2Ol-2O4 ,2L8-

c4,24

c6 t7 ,9 , L3 -L6 ,34 ,
76 ,49 ,50 ,54 ,59,6L,
83-11O,198-2O0,
2L3-2!6

c1d, 11, 113-128,
149-158, r84-197,

ca2 ,22 | 31t33 ,!L2
cL? t52,2O5,206,217

cr9,25 t30,32,3'7 ,
3A,224

c20
c2L
c23 ,7 O

c28 , 44 ,66-69 ,!77,

c39,40
c43
c45
c46,47
c53
c55

c5s

3.3 Uohll 5t
550 ohD 5*
12 kohtn 5*

15o kohn 5*
1 Mohrn 5t

4.7 kohln 5t
22 ohn 5*
33 ohrn 5*
33 ohr! 5t
33 ohn 5$
56 ohn 5*

0.1 uF 10t

car.
car.
car.
car.
car.
car.
car.
car.
Car.
Car.

Polyes.

523 633 00
501 256 00
500 412 00
500 515 00
500 510 00
500 347 00
501 122 00
501 133 00
501 133 00
501 133 00
501 156 00

522 510 00

Polyes.
Cer.
Cer.
Cer.
cer.

cer.
Cer.
Cer.
Cer.
Cer.

cer.
Cer,
Cer.
Cer.
Polyes.
cer.

cer.

cer.

cer.

622 517 0L
608 339 50
60s 136 00
608 170 o0
608 213 60
604 226 00
508 252 00
608 310 20
608 320 10
604 247 02
604 245 02
608 224 02
60s 2!2 42
6os 160 04
608 130 03
60a 1r5 01
622 56A 02
608 003 00
643 310 00
602 327 00
645 3{2 00
545 320 00
608 004 00
645 422 00
642 347 02

740 110 00
740 0{7 01
740 zLO 07
740 110 01
740 05S OO

107 600 8X
103 578 53
103 633 93

762 000 24
762 000 26
762 000 23
?69 000 05
769 000 04

750 00r 51
751 000 98
751 001 50

750 000 0l
750 000 29

770 000 19

c64
c133
c14L
ct42
c14 3
c14 4
c145
c1{6
c148

c17I
cr7 9
c180
c1a 1
cra2
c18 3
c223
c225
c226 ,236 t 237
c22A ,23O ,23L,234
c232
c233
c235
c23A
c239

LI
L2-4

L7

T1+T2
T3

sw1-3
sw4

sw6
sn7

PLL,3-7.t3

PL9 , 11,12

sKl,2

T51

0.47 uF 10t 63V
3950 pF 2\ 1KV

36 pF 2Z 2KV
70 pF 22 2KV

135 pF 21 2KV
260 pF 2t 2XV
52O pF 2* 1KV

1020 pF 2* lKV
2o1O pF 2* lKv
870 PF 1ot 2KV
450 pF 1ot 2KV
240 pF 10t 2KV
12{ pF r.0l 2Kv
50 pF 101 2KV
30 pP lot 2KV
15 pF 10* 2KV

0.68 uF 10t 53V
3 pF +-0.25pF 10I(V

1000 pF 2t loov
2.7 nF lot 63v
4.2 nF 2z

2nF 2*
4 pF O.5pF 4KV

2.2 n? 24
4.7 nF 10*

100 uF'
680 pF 10*

10 nF -20+50*

0.1 uF 10t

1 nF 10t
220 pF tot

10 nF 10*

1.4 pF +-0.25PF
2.2 pF +-0.25PF

0.22 uF rot
4.7 nF 10t

56 pF 2t
68 nF 10*
1 uF 10*

4? nF 10t
39 pF 2t

1. 2 nF l,ot
18o pF lot
1O0 pF 2*

1W
r/ 4w
a/ 8tl
r/ gvt
L/AVt
Vatl
L/ 4W
r/4w
t/ 4w
L/ 4W
r/ 4H

63V

25V

100v

100v

53V

63V

4 00v
400v
63V

53V

53V
63V
53V

63V

Cet .

cer.

PoIyes.

Cer.

Polyes.

Cer.
Cer.
PoLyes,

Cer.

Cer.
Polyes.
Polyes.
Polyes.
Cer.
cer.
Ce!.
cer.

652 810 00
602 268 00

502 410 01

623 510 01

602 310 02
602 222 00

622 4rO Ol

60s 018 00
605 022 00
622 522 0r

602 347 02

602 156 00
622 464 OO
622 6LO 02
622 447 00
502 139 01
602 3t2 00
602 218 00
602 210 00

10 uH
4.7 uH 10*
100 ull
10 uH 10t

5.a ull 10*

RF Choke
RP Choke
RF Choke
RF Choke
RF Choke

Directlonal couple!
current tlansforner
Antenna current transforner

Di1 suitch 16-pin
Dil svitch 8-pin

Then[oswitch 85 C
Ihernost itch 50 c

Spade
8-pole l{o1ex
4-po1e

Socket So 239 UHF

Juhper

terninal strlp 4 pcs.

))))



) ) )
PARTS LISI FOR ANTENNA REI,AY BOARD 641 VERSION 2A

Printed Circuit Board Conplete 6{1

PARTS LIST FOR PCB 661 ?5O W DIRECTIONAL COUPLER VERSION 1A

rcl
Q1

RL1
RI,2
RL3
RL4

R1
R5,7
R2
R3,6
R4
RA

R13,14

RI6
Rl7

c7 ,12-l-9

L1

TI

s(1
sK2 -5

2003

8C547

REED REIAY
REED REIAY
REED REIAY
RTI,AY

LO7 564 11

850 200 30

850 054 ?0

3?3 549 81
373 590 0l
373 590 0X
780 000 35

501 168 00
501 210 00
501 318 00
501 327 00
501 239 00
501 333 00
501 127 00
54't l-22 00
501 447 00
501 339 00
501 4t0 00
602 4tO 02
623 510 0t

740 033 02

103 580 21

106 602 70
106 602 80

DT,2

RI,1

R1
R2,4

ct
c2
c3-5
c7, a

T1

PL1

sKl,2

107 566 11

a30 010 10

780 000 32

501 410 00
546 122 0r
501 415 00

645 110 00
645 256 0l
602 347 02
623 s10 01

!o3 626 92

751 001 50

105 ?O1 60

car
MO
car

MT
Mi.
cer
Polyes

Printed circuit Board conplete 651

68 ohlt
IOO ohn
1.8 kohln
2.7 kohn
390 ohm
3.3 kohn
27 ohrtr
2 2 oht!
47 kohrtr

3.9 kohn
10 kohn
10 nF

0.1uF

3.3 uH 10&

5t I/AW Car.
5? l/4tl car.
5* I/4W Car.
5t l/ 4i.1 Car,
5t r/4w car.
5* L/4w Car.
5t l/AW Car.
5t 5W ltF
5* l/4w car.
5t L/AW Car.
5t l/AVl Car.

-20+50? 63V Cer.
10* 100v Polyes.

sD10lC

Relay 24V

10 kohn 5t
22 ohn 5t
15 kohm 5t

10 pF +-O.5pF
560 pF 2*
4.7 nF 103
o.1 uF 10*

Transforrner

Plug 4-po1e

set of cables

r/ 4\l
2 .5ll
r/4w

500v
500v
63V
100v





TECHNICAL DESCRIPTION

50 oHM ATU RELAY T5f'ZI

The ATU RELAY is a fastgitching silTtp1ex relay ( < 5 nsec) vrhich
in cornbination vrith 16301 requires only one coax cable to be
connected between the TU and the ATu. The REL,AY board is mounted
inside the ATU and is controf red by Pca 1Z?6l .



!!o

PL3

PCB I61d VERSION 1A
50 OHM ANTENNA RELAY
VIEWED FROM COMPONENT991 56[ 4X Co[P SIDE

))) )



70 Qfu 5t(3

TO 640 P19

PCB 1614 s0 oHM
VERSION 1A MAIN

TO 640 sK?

TO 640 Skl

ANTENNA RELAY
DIAGRAM SIDE

c4 l,ri

Q/
ac 547

D/
/N4t48

993 56{ 4X MAtt{



PARTS LIST FOR 50 OHI.I ATU REI,AY

Printed C-ircuit Board Conpl'ete 644

BOARD 644 VERSION 1A

BC547B
BC32'l

1N41,48

RAIAY 1022
REI,AY 1023

10 kohn 5* 1/4W car.
5.6 kohn 5* 7/4W Car.
6.8 kohtn 5t l/Art car.

0.1 uF 1.0? 1O0V Polyes.
10 nF -20r5OB loOV Cer.
10 pF +-1l2pF 500V MI

10 uH \542/25

PLUG COAXCABLE
PLUG COAXCABLE
SOCKET 2-WIRE CABLE

Q1
Q2

DI,2

RI,1
RL2
RT
R2
R3

cl, 3

c2
c4

ro7 564 4r

840 054 70
440 032 70

830 414 aO

373 590 0X
373 589 8X
501 410 00
501. 356 00
501 368 00

623 510 01
602 410 01
645 110 00

740 110 00

373 617 aX
373 61,7 9X
106 605 50

LI

PLI,2
PL3
sK1

))))



TECHNICAL DESCRIPTION

AC POUER SUPPLY UNIT P 8750

Ihe P 8750 is a combined ACIDC Poruer Suppty espegially developed For povering
the TRP 8750 D Series. The input pover for P 8750 is AC, and the output is an
unregulated t2 U DC voltage. llhere a battery is required as a reserve source
ol'electrical energy to Lhe radiotelephone equipment, it can be connected via
the P 8750 pouer supply. By means of the suitch on the Front panel it is
possible to select betueen AC or BaLtery operation.

Primary connections of mains transflormer: The primary connections of the mains
transformer must be vired according to the diagram inside the cover oF the
unit depending on the mains voltage.

Fuse ratings: 0nly one fuse is used in tlre system, the l4ains Fuse FSl on the
front panel. From the factory the P 8750 is normally delivered ruired l'or 220
VAC, and therefore the l"use mount.ed is a 12.5 A slov type. The fuse ratings
are as follolrs:

llains volLage
( volt )

Fuse FSI
(size 6-1 X f2 mm)

110,/120 25A ( sl.oru )
220/240 12A5 ( slov )



,*,

4r''\!

AC POWER SUPPLY UNIT P 8750 WITH COVER REMOVED.



01 PH?O
.-1J..,

110

2

o
o

sw1
1tr7

4v7

PHTO

9 t11 i

swl-----'r
10:

C12 Ly?

^ra 6r1om
0t+ PH70 63V

12ol 3 .
'18

o
'20

IBATTERY
| 21.6- 11.6V

'l
> OUT

-)

TRANSFORI.I€R PRII'IARY CONNECTIONS 

-tltl
T:-I-if-L n__ rFr I,+ f--------1,+ f-----1loooooool loooooool

| 12l1s6l 11231s61
120V 220V

P 8750 VERSION 14
AC POWER SUPPLY UNIT

t rusE Fst tz.5l*FusE Fst 251

993 695



PARTS LIST FOR AC POWER SUPPLY UNIT P 8750 VERSION ]'A

D1-4

R1

cL-5
c1 ,9
ca
ct 0-14

sLl

tl.
sw1

rs1
TS2

FSl

PH7 O

470 ohln
220 kohn

1o0oo uF
4? nF
470 nF
4.? uF

IAUP

5* 2W

5* 2W

63V
10t 63ov
108 630V
10t 100v

Carbon
carbon

PolY€s
Pol.yes
Polyes

431 007 00

503 247 00
504 522 00

652 910 51
626 447 01
626 541 0l
623 647 00

754 0oO 04

3a3 615 51

760 000 01

770 000 L4
770 000 36

720 472 50

Transforner 1-Phase

SWITCH

TER.T.IINAL STRIP
TER}'INAL STRIP

Fuse 12.5 A slow blow

4 pcs.

))))



TECHNICAL DESCRIPTION

Ag POUER SUPPLY UNIT P 8751

The P 8751 is a combined AC,/DC Pouer Supply espeqially developed for poruering
the TRP 8750 D Series. The input. pover for P 8751 is 3-phase AC, and the
output is an unregulated 12 V DC voltage. lllrere a battery is required as a
reserve source of electrical. energy t,o t.lrs radioteleplrone equipment, it can be
connected via the P B75I pouer supply. By means oF the sruitch on the front
panel it is possible to select bet\ueen AC or Battery operation.

Primary connections of mains transformer: The primary connections of the mains
transformer must be urired according to the diagram inside the cover of the
unit depending on the mains voltage.

Fuse ratings: Three mains fuses are used in the system, FSI - FSl, Iocated on
the front panel. From the facLory the P B75I is normally delivered r:rired l.or
I x lB0 V, and thereFore the fuses mounted are 4 A slov t.ypes. The fuse
ratings are as follorus:

llains voltage
( volt )

Fuses FSI-FSf
(size 6.1 X 12 mm)

SxZZU otu

5x5BO ou,

3x44O ov



r** 'u

AC POV/ER SUPPLY UNIT P 8?51 V/ITH COVER REMOVED,



) ) ) )

B B

I

,,\ 
18

(
o

o

I'o
I

F..r | | T_l l"T ll I1 ,,o.,lll lll I I f:lJl"lltrrrll:l I ld-'
i l|-sf'Fl I il7-

| | | | | lour
-J

PRIMARY CONNECTIONS

c

D D

TRANSFORMER PRIMARY CONNECTIO]

tx220v

' FUSES , FS1, FS2,F53 ' 
3:rEA SL0W

P 875I VERSION 14
AC POV/ER SUPPLY UNIT

I

TN

* FUsEs , Fsl.Fsz.Fs3 ' lxlA SLow

't 2 3 t 5 6 7 I910 11 12
@@@o@@@ao@@@

+Fuiii', rsr.rsz,rsr , lxlA sLow

123t,5678910 11 12
@a@o@a@@@oo@

123 t 5 67I910 11 12

@@@@@@@@@@@o

993 695 5X



PARTS LIST FOR AC POWER SUPPLY UNIT P 8751 VERSION 2A

ct -6

T1

sH1

TSl
TS2

FSI-3

4 pcs.

831 250 20

so3 247 00

623 647 00

754 000 0{

383 615 61

760 000 01

7?0 000 39
770 000 36

?20 340 01

xBPC2s-O2

4?O ohm 5t 2W Carbon

4.? uF lot 10OV Pol.yes.

INUP

TRANSFoRI,IER 3-phase

swrTctl

TERMINAL STRIP
TERMINAL S1RIP

FUSE 4 AI.{P. SLOW BIOW

))))



pc8 fcTdl t{tcRoPHoNE Ar'lPLlFlER

HANDSET WITH COVER REMOVEO.



1 3 4

A

B

A

B

ee3 /+/+5 0X
PCB IEO-I VERSION 2A
MICROPHONE AMPLIFIER

))

VIEWED FROM COMPONENT SIDE
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1 ? l

A

B

I ltl corporerrs oN THrs PRI{TED
I IIRCIJIT BOARO CARRY PREFIX 450 PC8 Iml Hltf,OPHONE AHPLIFIER

VERSION 2A.

| ,*, -.0. PL I

f>,_u_+
I

I

| -r,rcnoprore lr 1

[-
I

| -m Glo z

l--
| - txrlosEl xevt sl'-
I

I - EARPTECE l
F4.-----..............._

I 
T0 cu-sr( 1

I

A

B

t

HANDSET ASSEMBLY
V.ERSION 1A.993 t45 0X



PARTS I,IST FOR I.iICROPHONE AMPLIFIER BOARD 45O VERSION 2A

Printed circuit Board conplete 450

4 50C1
c2 ,3
c4,6
c5
c7,a

{50Q1

{5ORI

R3
R4
R5

450S1

47nF
10nF
22lJF
InF

o.2zuF

BC54 7B

2 2 koht[
5.6 kohn

a2O ohn|
2 ? ohrn

150 ohn
2.2 kohln

Micro Suitch

1OOV Po1yes.
toOV Pol.yes.
15V W. alun.
25v cer.
63V PoIYes.

]-/3W Car.
a/3W Ca!.
f/3W car.
\/3W Car-
L/ 3Vi Car.
)-/3W Car-

107 445 01

623 447 00
623 410 00
65a 722 00
602 310 00
622 522 02

a40 054 70

50L 422 00
501 356 00
501 282 00
501 127 00
501 215 00
501 322 00

764 000 05

10*
10t
20t
10t
5t

5*
5*
5?
5?

))))


