
5000 SERIES CTCSS/VoTrNG/PIPTONE oPTIONS

INTRODUCTION

The CTC:SS/Vot.inq/Piptone PCB is an option which may be fitted to the FR5000
series base stations. When fitted, it is Iocated in the ConLroI Module where
it is nounted on the Control Logic PCB and electrically connected to the Front
Panel PCB.

CTCSS

The CTCSS circuits provide sub-audio signall.ing facilities for FR5000 series
base sti.rtions when used in CTC55 (Continuous Tone Controlled Squelch System)
applications. In the receive mode, the decode facility is used to inhibit the
audio patli to the loudspeaker pending receipt of the correct tone. In the
encode mode, activated by the press*to-transmit switch, the sub-auilio tone is
used to modulate the outgoing carrier.

Voting

The Voting circuits facilitate the autonatic selection of the 'best' of a
number of base station sites within range of a calling mobile. The Voting
requirenent is for the equipment to ensure thaL only intelligible signals are
considered for selection purposes, and to autonatically select the strongest
signal. The basis for assessing the signal strength is receiver noise and
carrier level as measured at the base station.

Piptone

Where a requirement exists to indicate that a channel is'busy'provision is
nade to key the transmitter when the squelch opens to enable the transmission
of a piptone. The piptone generator, when activated by a piptone enable input
trom Lhe Control Logic PCB, provides a tone which is combined with the CTCSS

tone and fed to the transmitter audio circuitry.

SUI{IIARY OF DATA

cTcss

PCB

Signalling Fornat

CTCSS Encoder

Continuous sub-audio tone. Standard EIA CTCSS

tones

Maximum No. of Tones

Tone Frequency Range

Frequency Accuracy

Arnplitude Stability

Harmonic Distortion

Risetime

38

67 ,}Hz - 250,3H2 (Refer
specific frequencies)

to Table 1 for

Better than 15e" relative to nominal EIA
frequency over the operating temperature range

Less t.han 11dB variation with frequency ancl

temperature

Less Lhan 5","

Less than 50ms to 90e" output level after
removing inhibit
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Reference Oscillator lMHz
Frequency

Encode Level 15g. Deviation Norninal, adjustabl.e between
B and 159.

CTCSS Decoder

Frequency Accuracy Better than 0,5e"

Selectivity t0,5e" minimum, t3g" maxinum with a typical value
of 1,1eo

Response Time Less than 250ms

Decode Sensitivity 0,2uV

CTCSS Filter

Passband Gain 0ilB t0,5dB at lkHz

Passband Ripple tess than tO,5dB over the range 3O0Hz to 3kHz,
relative to lkHz

Stopband Attenuation Greater than 40dB r>ver the range 67Hz Lo 25OHz

Voting

Voting Frequencies (Hz) 2707 or No Tone - Squelch closed
2730 - Squelch open, no threshold exceeded
2791 * Threshold 1 exceeded
2852 - Threshold 2 exceeded
2913 - Thresholil 3 exceeded
2972 - Threshttld 4 exceeded

Voting Frequency Tolerance tl{z

Voting Level -24dBrn
Nominal,

Voting Threshold tevels 0,6pV adjustable to suit
1,0pV custoner requirenents
2,OuV
5,OUV

Voting Filter

Passband gain OclB t 0,5ilB at lkHz
Passband ripple Less than t0,5dB over the range 300 - 25o0Hz,

relative to lkHz
Standard attenuation Greater Lhan 30dB over the range 2,7kHz to 3kHz

Piptone

Piptone Frequency 950 * 1 100H2

Piptone Level 60g" Deviation Nominal,
adjustable to suit customer
requl.Iements

Piptone Repitition Rate 2 Seconds (approx.)
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INSTATTATION

Note: (i) Refer to Fig.1 throughout this instattation procedure.(ii) Before installation ensure that all links and Switches are setfor the functions and frequencies required.

Fig.1 Installation
Installation Itens

Description part No Renarks

Pillar 7,1mm long 8T04074 2 off
PiIIar 35mm long 8T04075 2 off
( 1 ) Release the securing fasteners and withdraw the Control Module on its

runners to gain access to the Control Logic pCB.

(2) Renove and retain the two M3 screws securing the Control togic PCB to
the plaLe assembly, fit the two 35mm hexagonar pillars provided in
their place.

(3) Renove and retain the two rearnost M3 screws securing the screen
assembry to the control Audio PCB, fit the two T,1mm hexagonal pillars
provided in their place.

(4) 
HilS;H,illi'iii;:"nffi't:";i"'f";:.ii,l3l,lnd (3) secure the

( 5 ) Connect, the 20-way ribbon cable to PLB r:n the Control Module Front
Panel PCB.

( 6 ) ::ru:,"li"t:;H":: ::;":::troI 
Losic and options pcB' s are correctrv
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(7) Relocate the Control Module in the shelf and lock the securing
fasteners.

DETAITED DESCRIPTION

cTcss

A separate IC, type FX365, is used for both the decode and encode functions,
This permits duplex operation, with different rlecode arid encotle frequencies if
necessary. The required 5 volt supply is provided by IC7(c).
A lMHz clock frequency, generated by the oscillator in the decoder, IC15, and
crystal XL1, is used to clock IC15 and, via pin 2, encoder IC16. Incoming Rx
audio is applied to IC7(b), a low-pass filter with gain, which attenuates
noise and speech signals above the tone signalling frequency range.
The signal level at the decoder input is preset at the factory and should not
normally require adjustment, if however it becomes necessary to increase the
decoder sensitivity or reduce'falsing'RV3 may be adjusted. To increase
decoder sensitivity turn RV3 clockwise (with PCB viewed fron the non-cornponent
side), to reduce decoder'talsing' turn RV3 anti-clockwise. When a tone is
cletected a'lol^t'output from ICl5 pin 13 is fed to TR1, cutting it off, which
produces a'high'output to PLA pin 7. The'low' output from ICl5 pin 13 is
also fed to TR2, cutting it off, which irlurninates tED2, the Tone varid
indicator. The decode frequencies are set by DIL switch SA. The decoder can be
overridden by Iinking tK10(b) D-E.

The CTCSS encoder is activated by the removal of the Disable CTCSS input aL
PLA pin 4 which connects to IC16 pin 17. The encoder output from IC15 pin 15
is fed via C33 to:-

(i) RV2, the set CTCSS tEVEt potentiometer, where it is conbined
with the output from the piptone generator and fed via summing
amplifier IC7 (d) to PLA pin 3

(ii) IC7(a) and its associated circuitry, illurninating tED3, the
CTCSS TONE GENERATED indicator.

The encode frequencies are set by DIL switch SB.

Voting (AssORT)

The output of Voting Encoder, TC14, is a sinewave, the frequency of which
varies in steps between 27Q7Hz and 2972H2 according to the state of the
squelch and the received signal strength.
ldith LK6 linked B-C no tone is produced when the squelch is closed, with LK6
linkecl A-B the lowest tone is produced when the squelch is closed. The next
higher frequency corresponds to the squelch being open but no RF threshold
leve1 being exceeded.
Receiver noise at PLA pin 1 is fed vta C27 and R43 to active rectifier, Icz(b)
and associated conponents, which produces a DC level which corresponds to the
receiver noise level. This DC is fed via fC8(a) to position C of links tKl-A.
A Carrier Level input at PtA pin 6 is fed via IC8(b) and associated circuitry
to position A of links tX1-4.
The +14V DC at PLA pin 5 is applied across potential divider network R35,44,
the input to IC2(a) being taken from their junction. IC2(a) output, a t7V DC
reference is fed via R48 to potentioneters RV4-7 which set the four signal.
level thresholds. The conparators, Ic9(a-d), can operate on either receiver
noise DC or carrier level DC ,depending on the settings of t1(1-4. Normally the
lower two levels operate on receiver noise (Iinks set B-C), and the two higher
levels operate on carrier level (links set A-B).
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The output from the conparators is fed to a series of oR gates rc12(b-d) whichprevent invalid frequencies being generated if the thresholds are incorrectlyset. Thus if any comparator operates before other comparators with a lower
threshold level then the transmission gates associated with the lower levelsare also opened.

Transmission gates IC13(a-d) are used to switch resistors R6Z*67 into theoscillator timing circuit as the thresholds are exceeded, thus increasing thetone frequency. The sinewave output from IC14 pin 2 is fecl via R7G, c4O, Rg4
and TR4 to amplifier IC3(b) the gain of which is controlled by RV10, AssoRT
IEVEL. Ic3(b) output fron pin 7 is fed via C42 to PLA pin 10 as ASSoRT Tone.If the'Disable ASSORT' input, PtA pin 16, is 'high' TR3 conducts, cutting off
TR4 so that there is no voting tone output.
The voting encoder can be disabled by setting tK9 to B-C.

Piptone

A'high' input on pLA pin 12 causes reraxation oscillator rc1(a) to apply apositive pulse to t{ien Bridge oscillator IC1(b) approximately every 2=iecondsproducing a piptone. The output of ICl(a) is also fecl via n1, R9 to tED1,
PIPTONE indicator, causing it to flash at approximately 2 second intervals.
The piptone, at a level set by RV1, PIPTONE LEVEL, is cornbined with the
generated CTCSS tone in sumrning amplifier IC7(d) and then routed to the
transmitter audio circuitry.
To enable the piptone level to be set,
to be generated continuously.

Audio Filters

tK10(a) is linked A-8, causing the tone

The receiver audio on PLA pin 9 is fed directly to a low-pass filter and, viatink 7 a high-pass filter. The low-pass filter comprising IC3(a), Ic4(a,b),Ic8(d), Ic10(a-d) ancl their associated circuitry is used to renove speech
frequencies within the frequency range of the voting tones, the notch
frequencies being set by RV11-13. The high-pass filter conprising ICS(a,b),
IC6(a'b), IC11(a-d) and their associated circuitry is used to renove cTcss
tones from the incorning Rx audio, and pass speech frequencies above 300H2, the
notch frequencies being set by RV14-16. Both filters are active seventh-order
elliptic function filters and have a noninal unity gain in their respective
passband. The low-pass filter is by-passed when tK7 is in the B-C position,
the high-pass filter is by-passed when LKB is in the B-C position. !{ith both
LK? and LK8 in the A-B position both filters are in circuit. If filtered audio
is required, LK25 on the Control Logic pCB must be linked B-C"
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CTCSS Frequency Setting Up Procedure

Switch 5A sets CTCSS encode frequency, switch SB sets CTCSS decode frerquency.
For Voting/Piptone Option both switches should be set to the'No tr)ne'
positj.on.

Nominal
Frequency (Hz)

Shritch Pr>sitions

4
I L 3 4 b

67 ,0
71 ,9
74,4
77 ,O
'',4 1

82,5
85,4
88, 5
91,5
94, B

97 ,4
100,0
103,5
1O7 ,2
110,9
114,8
118,8
123,0
127 ,3
13109
135,5
141,3
146 ,2
151,4
156,7
152,2
167,9
173,8
179, 9

186,2
192,8
203, 5

21A,7
218 ,1
225,7
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241,8
250, 3
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0

0=open,1=closed.
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TEST PROCEDURE

Test Equipnent Required

Note: Refer to Part I, Table 3.1 for suitable types

10 RF Signal Generator 13 Modulation Meter
2 AF Generatrrr 12 Frequency Counter
15 Thruline Wattneter 4 Digital Voltmeter
19 SINAD Meter

Note: (i) Eefore carrying out the following procedure ensure that the
base station transnitter and receiver are correctly aligned

(ii) For the CIC55 nodulating frequency use the custoner's frequency
if known, or, if not known, 100,0H2

Linking Infornation

Functions

tK1-4 A-B Carrier Level
B-C Noise tevel

LK5 A-B Squelch. (Always set A-B)
B-C Rx CalI

tK5 A-B Voting tone when squelch closed
B-C No voting tone when squelch closed

tK7 A*B Low pass filter in circuit
B-C Low pass filter out of circuit

tK8 A-B High pass filter in circuit
B*C High pass filter out of circuit

tK9 A-B Assort voting tone on
B-C Assort voting tone off

tK10a A-B Pip tone on at all times (Engineering mode)
B-C Pip tone keyed (active hiqh)

LK10b D-E CTCSS tone lock off
E-F CTCSS tone lock enabled

Option Option Board Links

LK1 tK2 rK3 LK4 tK5 LK6 LK7 rK8 LK9 LK10a rK10b

CTCSS /Votinq / Pip
Votins/Pip
cTCSS/Pip
CTCSS Decode/Pip

B-C
B-C
B-C
B-C

B-C
B-C
B-(l
B-C

A-B
A_B
A-B
A-B

A_B
A-B
A-B
A_B

A_B
A-B
A_B
A_B

A_B
A-B
A-B
A*B

A-B
A-B
B-C
B-C

A_B
B-C
A_B
A_B

A_B
A-B
B-C
B-C

B-C
B-C
B-C
B-C

E_F
E_D
E_F
E-F

Ensure LK25 on the Control Logic PCB is linked B-C.
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CTCSS Decode

(1) Set Links 1-'10 on the options pCB f or the

(2) Set the signal r;enerator frequency to the
1nV with no CTCSS modulation and connecL
that the Squelch Indicator on the Control

CTCSS Decode/Pip option

channel in use, rlutput level
to the receiver antenna. Check
Module front panel. is

extinguished.

(3) tink LK10b E-D, check that the Squelch Indicator on the Control Module
front panel is lit. Reset LK10b E*F.

(4) Modulate the signal generator with the CTCSS frequency l-n use at
159. deviation, check that tED2, T0NE VALID, on the options PttB and the
Squelch Indicator on the Control Module front panel are lit.

(5) Reduce the signal generator.output level to 0,2pV, check that LED2,
TONE VALID, on the options PCB remains lit. Reduce the signal generator
output to OpV, check that LED2, TONE VAIID, on the options pCB is
extinguished.

CTCSS Encode

(1) Set Links 1-10 on the Options PCB for the CTcss/pip option

(2') connect the rnodulation meter, via the thruline wattmeter, to ilre
transmitter antenna socket, key the transmitter with no external
modulation applied and adjust RV2, CTCSS TEVEL rrn the options pCB to give
159. deviation.

(3) Set the AF generator to 500nV at lkHz and connect to SKA pin 14 on thetransnitter driver module, adjust RV3, DEVIATION, on the Control Audio
PCB to give 't009, deviation.

(4) Set the AF generator to each of the following modulating frequencies inturn, 300H2, 70QHz, 1kHz, 2kl/.z and 3kHz and check that the peak System
Deviation (+ve and -ve) at each frequency does not exceed:-
t5kHz for 25kHz Channet Spacing Equiprnents.
!4k[z for 20kHz Channel Spacing Equipnents.
t2,SkRz for 12,5k[z Channel Spacing Equipments.

Voting

(1) set Links 1-10 on the options pcB for the voting/pip option

^I! 
(2) with no RF input to the receiver and the squelch closed check that thert)-'\ Voting tone frequency is 27O7Hz !1H2, if necessary adjust RVg on the

a1o 
I optrons PCB to achieve this frequency.

(3) using the voltrneter check that the line revel at pLA pin 10 is
-24dBm (49mV), if necessary adjust RV'10 on the options pcB, ASsoRT LEVEL,
to achieve this figure.

set the RF signal generator frequency to that of the channel in use,
modulated with lkHz at 609. deviation and connect to the receiver antenna
socket. With the RF signal generator output at OpV check that the four
threshold level LED's, LED4-?, on the options pcB are extinguished.

"ul
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(5)

| ,(6)

eth,

\ u'J (7)

Lv9-

t$,1"
irJ,,,
a1w

(1)

(2)

Set RV4*7 on the options PCts fully counter-clockwise

Set the signal generator output level
on and slowly rotate RV4 until LED7,
that the f requency is 2971H2 !'lHz.

Set the signal generator output level
on and slowly rotate RV5 until l,ED6,
that lhe frequency is 2B52Hz !5H2.

to 0,6pV, turn the RF off then
tEVf,L 1, JUST illuminates; check

to 1,0pV, turn the RF off then
LEVEL 2, JUSI ilturnjnates; check

Set the signal generator output 1evel to 2,0pV, turn the RF off then
on and slowly rotate RV6 until tED5, LEVEL 3, JUg]: illuminates; check
tlrat bhe frequency is 29 13Hz !2H2.

Set the signal qenerator output level to 5,0pV, turn the RF off then
on and slowly rotate RV7 until LED4, LEVEL 4, JUST illuminates; check
that the frequency ts 2912H2 t1Hz. If necessary adjust RVB on the Options
PCB to achieve this frequency.

( 10) Disable voting by fitting a temporary
the Control togic PCB, sel the signal
unmodulated, check that the rejection
the temporary 1ink.

Receiver Audio Response

link between LK3 pin 48 and -ve on
generator output to 1nV,
is greater than 40dB down. Renove

Piptone

Defeat CTCSS encoder by linking tK10(b)
LK9 B_C.

D-E; defeat Voting by linkinq

Set the signal generator output to 1mV with 60g. deviation and check the
frequency response at the Iine output at the frequencies tabulated
below: -

Set links 1-10 on the 0ptions Board for CTCSS/Voting/Pip. Link LK12 A-B
on the Control Logic PCB. Link LK10a on the Options Board A-8.

Defeat CTCSS Tone by fittinq a temporary link between LK3 pin 5B and -ve
on the Control Logic PCB; key transrnitter with no external modulation
applied and adjust RV1, PIPTONE LEVEL, for 60e" deviation.

Using the frequency counter, check that the Piptone frequency is between
950 - 1 100H2.

(1)

(2)

Option
25OHz 300H2 1 kHz 3kHz

Min(dB) Max(dB) Min (dB ) Max(dB) OdB ref Min (dB ) Max(dB)

CTCSS Decode

Voting

CTCSS Decode
+ Voting

-60

-50

-30

-30

+7r5

+7 ,5

+7,O

+11 ,4

+11,4

+11,9

OdB ref

OdB ref

OdB ref

-12 ,5

-80

-80

-8, 5

-40

-40

(.J,|
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IiARNING
During the following check
the Transnitter will key when
the squelch opens

(4) Link LK10a B-C. Set the
in use at an output of
Options Board flashes

srgnal generator to the frequency of the channel
1mV, check that the PIPTONE indicator, tEDl on the

(s) Remove the tenporary link between tK3 pin 58 ancl -ve on the Control Logic
PCB, fitted at step (2)

CAUTION
The surface mount potentiometers
RV11-16 are difficult to adjust
clue to the shallow slot for the
acljusting tool, extra care is
therefore needed.

Note: RV11-16 are preset at the factory and should onty be adjusted if a fitter
has been repaired or the filter response does not neet specification, do
not attenpt adjustnent befare checking the filter response.

CTCSS Filter
(1) Ensure that RV14,15,15 are set to their mid position. tink tK7 B-C, tKB

A-8.

(2)

(3)

Connect the AF generator to the Options PCB PtA pin 9 and the distortion
analyser to the Options PCB PLA pin B.

(4)

(5)

Set the AF generator to 142,OHz at 1V, using the
maxinun sensitivity on the distortion analyser,
obtain the greatest rejection (rneasured in clB).

Set the AF generator to 252,4H2 at 1V, using the
maxinum sensitivity on the distortion analyser,
obtain the greatest rejection (measured in dB).

Set the AF generator to 222,9H2 at 1V, using the
maximum sensitivity on the distortion analyser,
bbtain the greatest rejection (measured in dB).

set level function and
carefully adjust RV14 to

set level function and
carefully adjust RV15 to

set level function and
carefully adjust RV15 to

(6) Set the AF generator t,o 1000H2 at 300mV, check that the distortion
anaryser, set to 'voltmeter', reads 300mv t18mv. using the distortion
analyser set level function adjust the sensitivity vernier for a reading
of OclB.
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( /) Set the AF generator in
tlrat the readin,tr on the

turn t.o the frequencies listed below and check
distortion analyser is wj.tliin ilre given Iirnits

Frequency
(Hz)

Output Level (dB relative to 1000H2)

Maxtmum

-0, 5
r\

-0'5
-.n (

Voting Filter
(1) Ensure that RV11,12,13 are set to their mid position. Link LK7 A-8,

tKB B_C.

(2)

(3)

Connect the AF generator to the Options pCB pLA pin 9 and
analyser to Lhe Options pCB ptA pin 8.

set level
careful 1y

set IeveI
carefully

set level
careful 1y

the distortion

function and
adjust RVl 1 to

function and
adjust RVl2 to

function and
adjust RV13 to

(4)

(s)

(6)

(7)

Set the AF generator to 2B51Hz at 1V, using the
maximum sensitivity on the distortion analyser,
obtain the greatest rejection (measured in dB).

Set the AF generator to 269BHz at 1V, using the
maxrmum sensitivity on the distortion analyser,
obtain the greatest rejection (measured in dB).

Set the AF generator to 4150H2 at 1V, using the
maximum sensitivity on the distortion analyser,
obtain the greatest rejection (rneasured in dB).

Set the AF generator to 1000H2 at 300mV, check that the distortion
analyser, set to 'voltmeter', reads 300mV t18mV. Using the distortion
analyser set level function adjust the sensitivity vernier for a reading
of OdB.

Set the AF generator in turn to the frequencies listed below and check
tltat the reading on the distortion analyser is within the given }imits.

Frequency
(Hz)

Output tevel (dB relative to 1000H2)

Minimum Maximum

300
1000
2000
2500
2100
3000

-nq
0

_n q.

-0' 5

+0, 5

0
+0, 5

+0, 5

-30
-30

Minimum

51
250
300
1000
2000
3000

-40
-40
r/'\ F

0
+0, 5

+0, 5
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VOTIN6/CTCSS PCB ASSEMBLY

Cct Ref Description

Semiconductors & IC's

IC1 IC 0ual op amp MC145B0
IC2 IC Dual op amp 4558
IC3-6 IC Dual op amp MC1458D
IC7 IC SMO LM34BD
ICB/9 IC 5M0 LM324 op amp
IC10,11 IC sMD LM34BD
IC12 IC 40718
IC13 IC 40668
IC14 IC mono function gen
IC15,16 IC CTCSS encode/decode
TR1 -3 Transistor BCX I9
TR4 Transistor SMD BSH5B
01 0iode Hyb Cct BAW56
92 Oiode Hyb Cct BAV?0
B3 Oiode Hyb Cct BAV39
B4-7 Diode Hyb Cct 8A516

Besi etons

R1 ,2 41k t57
83 35k !2/.
B4 20k !2/.
R5 47k tsl
B6 't0k !5/.
R7 100k r5/.
R8 1k JsZ
R9 1k5 !5/.
810 10k !5'l
Rl 1 3k3 tsi{
R12 10k t5'I
813 3k3 !S'I
R14 47k !5'l
815 22k !51.
816 47k l5Z
817 10k :52
R18 1M l5Z
R19 56k :5/.
R20 47k !5'l
821 22k tsz
R22-25 100k r5Z
826 820k r5Z
n21 330k r5i(
R28-31 4k7 15jl
R32 1k r5Z
F33 47k !51.
834 1k5 lsz
835,36 10k !51.
R3? 3k3 r5Z
R38 68k !5f.
B3S 6kB 15)t
840 47k !57.
R41 4k7 !5X
n42 68k t5/.
843 4k1 !5'l
444 10k !5f.
R4s 1Bk !52
R46 10k !5/.
847 15k r5Z
H48,49 1k5 r57Rso 33k rsz
R51 180k r5/.
852 1k5 !5'l
853 15k r5Z
R54 1B0k JsZ
R55 1k5 t5/.
Rs6 4k7 152
R57 180k !5/.
R58 1k5 tsz
Rsg 4k7 t5/.
860 1B0k tsi(
H61 1k5 t5/.
862 56k2 117

0,125}i SMD
0,251d rn film
0,25t.l m film
0,125I.| SMD

0, 1251,1 SMD

0,125I.l SMo
0,125W SMB

0, 125ti sMD
0,125W SMD

0,125I.' SHo
0,125t.j 5M0
0, 125t{ 5M0
0,1Zst.J sMD
0,125l.l SHD

0,125W SMB
0,125u 5H0
0,125W SMD

0, 125I.t SMo
0,125H SMD

0, 125f.t sHo
0,125W SMD

0,125H SHO

0, 1251,1 SMD

0, 125rd st'to
0,125H SHo
0,125l,| SMo
0, 125l'l SMo
0,125}l SMo
0, 125W St'tB
0,125I.| SMD

0,125H SMB

0, 125rd sMo
0, 125ti sMD
0,125U 5M0
0, 125t{ sMD
0,125W SHo
0,125!J SHD

0,12511 SMo
0, 125i.1 sHo
0,125t., SMo
0,125W SMB
0,125l., SM0
0,125l.i SMB
0, 1251,, SM0
0,125|.l SMD
0, 125f{ sMD
0,125l.l SME
0,125W SHO

0,125l.l SMo
0,125l,i SH0
0, 125td sMn
0,125!| SMD

0,25l.l m film

AT29061

Part No

3513 999 45004
FUS9BO6/SM
3513 999 45004
3s13 999 45003
3513 993 45005
3s13 999 45003
FU394OB/5M
3513 9S9 35019
FU03750
FU99B1 5/SM
FV991 02/SM
FV991 55/SM
3513 999 1s001
3513 999 15000
3513 999 15002
3513 999 15003

3s13 999 80056
PM9931 I
PM9931 3
3513 999 80056
3513 999 80048
3513 999 80060
3513 999 80036
3513 999 80038
3513 99S 80048
3513 9S9 80042
3513 99S 80048
3s13 999 80042
3513 999 80056
3513 999 80052
3513 999 80056
3513 999 80048
3513 999 800?2
3513 999 80057
3513 999 80056
3513 399 80052
3513 999 80060
3513 9S9 80071
3513 999 80056
3513 399 80044
3513 999 80036
3513 999 80056
3513 999 80038
3513 999 80048
3513 999 80042
3513 99S 80058
3513 999 80046
3513 99S 80056
3513 999 80044
3513 9S9 80058
3513 999 80044
3513 999 80048
3513 S99 80051
3513 993 80048
3513 99S 80050
3513 999 80038
3513 999 80054
3513 999 80063
3513 999 80038
3s13 999 80050
3513 999 80063
3513 999 80038
3513 99$ 80044
3513 99S 80063
3513 999 tJ003B
3513 999 80044
3513 Sg9 80063
3513 S99 8003e
PM991 07

Bemarks
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Cct Bef Description Part No

PM9S090
PH991 05
PM99090
PM991 05
PM991 04
3513 999 80044
3513 9gS 80052
PMS931 6
PM99096
PM99082
PM991 03
PM99097
3513 999 80044
3s13 999 80028
PM39O9B
3513 999 80056
3s13 999 80048
3513 993 80052
3s13 999 80048
3513 999 80038
PM99097
PMS90S3
PM99098
PH99304
PM9931 3
PM990S8
PM99101
PMS9098
PMg9304
PM9931 s
PM99098
PM99092
PM9909B
PM99304
PM99098
PM99094
3s13 999 80052
3s13 999 80048
3513 999 80060
PM99324
PH99098
PMg9086
PMg9O9B
PM9S31 4
PM99098
Pt't99086
PM99098
PM9931 I
PM99098
PM99086
PMg9098
PM9931 I
PM99324
PM99331
3513 999 80050
3513 S99 80042
3s13 999 80038
PM99299
3s13 S99 80036
3513 999 80048
3513 SSS 80060
PLo 1 4?8
P199001
PL01 498
PL01 486
Pr_o1478
P199560/SM
35't3 999 9500?

Ps9942 1

3513 S99 55321
cN991 54
3s13 999 55321

Bemarks

Resistors (Cont'd)

R63 2k1s t1Z
864 46k4 !1f.
R65 2k15 !1 I
H66 38k3 t1 I
B5? 31k6 +11
R68,69 4k7 tsz
B?0 22k r5l
R71 ?-7k !21
n12 6kB1 t1i(
873 464 t1'I
n74 26k1 t1'l
R75 8k25 r1l.
R76 4k7 J5Z
871 220 !5/.
H78,79 1 0k !1f.
R80 47k 151
BB1--83 10k J5 ji
H84,85 22k !51
RB6 10k +5',/.

RB7 1k5 !51.
H8B Bk25 117
BB9 12k1 !1/.
890 1 0k !17.
R91 8k2 tz'l
Ff 92 20k !2'l
833 10k !11.
894 17k8 !',t'l
R95 10k t1l.
R96 8k2 t2/.
R97 24k !2/.
HgB 10k !1'l
893 3k16 Jl il
8100 10k !1/.
R101 8k2 !?_'.l
8102 10k t1'l
R103 4k64 !1/.
R104 22k !5f.
R105 10k t5/.
Rl06,107 100k r5Z
8108 56k !2L
8109 10k !1'l
R1 10 1k !1f.
R111 10k t1f.
8112 22k !2'I
R113 10k !1'l
R1 14 1k !1L
R115 'tok t1l
R1 16 36k !21
R117 10k !17.
R1 18 1k t'tf.
B1 19 10k !1'l
R120 33k !2f.
m21 56k !21.
R122 110k t2/.
9123,124 100k 152
8125 3k3 tsz
R126 1k5 !5/.
R127 5k1 !2f.
8128,129 1k !57.
8130 10k ts/.
R131 100k tsj1
RV1 ,2 10k !20'l
RV3 2k2 t20',1
RV4-7 4'7k !20'/.
BVB, g 4k1 !29'l
BV10 10k t20/.
RV1 1-"1 3 5k t25f.
BV14*16 10k !25f.

Capaci tors

c1 22 !20'I
C2,3 47p !5/.
C4,5 3n3 !5/.
C6 47p t5/.

0,25!i m film
0,25ltl m film
0,251.1 m film
0,251., m film
0,25!l m film
0,125tr sMo
0,125l.j SM0
0,25l.j m film
0,25!l m film
0,25l,l m filn
0,25l.l m fi lm
0,251.i m f ilm
0, 125f.,1 sMB
0, 1251,i sMD

0,25l./ m film
0,1zsll sMo
0, 125t/ sMD
0,125l., SMo
0, 125ti sM0
0,125H SMD
0,25tll m film
0,25|l m film
0, 251,i rn f i lm
0,251,1 m film
0,?5!l m film
0,25t1 m film
0,25|| m film
0,2511 m film
0,2511 m film
0,25!| m film
0,25|i m film
0,25t1 m film
0,25ti m film
0,25W m film
0,25l,i m f ilrn
0,251{ m film
0,125W sMD
0, 125r{ sMD
0, 1251,1 SMD
0,251., m f ilm
0,25l.l m film
0,25l.l m film
0,25!l m film
0,25l.l n film
0,25!t m film
0,25l.l m film
0,25W m film
0,25t{ m f ilm
0,25l.l m film
0,251,1 m film
0,25l.l m film
0,251.1 m film
0,25t1 m f ilm
0,25lt| m filrn
0, 't 25tJ sMD
0,125t., SMD
0,125W SMo
0,251,1 m film
0,125l.| SMB
0,125W 5M0
0,125|.l SMo
Pot skel lin
Pot skol lin
Pot skel lin
Pot skel lin
Pot skel Iin
Pot I in
Pot

25V elec50v sMO

2OOV SMN

50v sMo
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c7-9
c10
c11
c12 , 13
c14
c15
c15
c17
c1B
c1 9, 20
c21,22
c23
c24
c25
c26
c27
c28-31
c32
c33
c34
c35

"'c36
c3?
c38
c39
c40
c41
c42,43
c44
c45
c46,47
c48
c4s
c50
c51
c52
c53
c54
c55
c56
c57
c58
c59
c60,61
c62,63
c64
c65
c66
c67,68
c69
c70
c71
c72,73
c14
c75
c76
f11

c78
C79, BO
c81
cB2
c83
c84
c85, 86
c87
c88
c89-92
c93-99
c1 00
cl 01

10 !20'l 16V
68p t1f. 50V
33p tSI 50V
100n J10Z 200V

47p !5'I 50V
6B0p 152 50V
33n !51.
10n J5Z
10 !207. 16V
41p ts'l 50V
l00n t20l. 50V
47p !5X 50V
47On !20/. 50V
41p t5Z 50V
10n t5/.
41p :52 50v
1 lzlf. 100V
10 t?01 16v
47p !5f. 50V
10n !1fl1 200V
10 !20f. 16V
10n !2f. 200V
I !24'-/. 100V
10 t207. 16V
l0n !10f. 200V
47p !5f. 50V
10 t207. 16V
100n J10Z 200V
47p t5f. 50V
6n8 !5'I
47p !5f. sOV
6n8 !51.
47p t5'l 50V
6nB tsz
47p !5'I 50V
6nB tS'l
47p ts/ 50V
6nB tsz
41p tsZ 50v
6nB 152
41p !5f. 50V
6nB 152
47p !5f. 50V
100 lzgx 25v
3n3 t2,52 63V
4n? J2,52 63V
47n !5f.
47p tsl{ 50V
10n t2,51 63V
6nB !2,52 63V
10n 12,5/.63V
47p tsZ 50V
10n J2,52 63V
560P +57 50V
6nB t2,57.63V
3n3 t2,5Z 63V
10n t2,52 63V
47p !57. 50V
10n t2 , 5i( 63V
1n5 !5L 50V
10n t2,51 63V
10 !20'l 16V
41p t5f. 50V
1 !20'l 100v
10n llOL 200V
47p !5'l 50V
10 !20/. 16V
3n3 !57. 200V
?pZ !20f. sOV

Cct Hef Description

Capacitors (Cont'd)

Part No

Ps95B55
3513 999 55323
3513 S99 55313
3513 993 55017

3513 999 55321
cN99053
PQ99539
PN99S06
PS99B55
3513 999 55321
PQ99556
3513 9S9 55321
PS9986?
3513 993 55321
PN99906
3513 9SS 55321
PS99455
P599855
3513 9S9 55321
3513 999 55492
P593855
PP2501 2
PS994s5
PS99855
3513 999 55432
3513 99S 553?1
PS39855
3513 999 s5017
3513 999 55321
PN99905
3513 999 55321
PN99905
3513 999 55321
PN99905
3513 999 55321
PNg9905
3513 999 55321
PN39905
3513 999 55321
PN99305
3513 999 55321
PN99905
3513 999 55321
PS99424
P09961 I
PQ9961 I
PQ99534
3513 9S9 55321
P899621
PQ99520
P099621
3513 S33 55321
P899621
cN99033
P899620
PQ9361B
PQ99621
3513 999 5s321
PQ99621
3513 999 55420
PQ99621
PS99855
3513 999 ss321
PS99455
3513 999 s54S2
3513 999 55321
PS99855
cN951 54
PS99871

elec
5MD

5M0" sMD

5M0
SMD
pes
cer
elec
5HD
pes
5MD

elec
SMD

cer
SMB

elec
el ec
sM0
sM0
elec
mi ca
elec
elec
SHD

SMO

elec
SMO

SMO

cer
5MD

cer
5M0
c€r
sM0
cer
sr.t0
cen
SMD

cer
5M0
cer
SMO

elec
pp
pp
pes
5MD
pp
pp
pp
SMB
pp
SMD
pp
pp
pp
SMD
pp
SMD

pp
elec
5H0
elec
5M0
SMD

elec
5M0

elec

Bemarks

Not Used
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Cct Bef 0escription Part No Benarke

Hiscellaneoue

Cl ip QA04097 3/Screen
l{eader straight rnale 1 pos'n 3513 504 00121
Header straight male 3 pos'n FC00B3?/03
Holder [.ED QA05846 1/LED1-?
[.ead Assembly AT10231

LE01 -7 LED red FV058E0
Link connector FC99060
Mount foam 25 x 12 x 1,5mm FB0S020 11C37
Plug PCB mtd rt angle 2 x 2 FP99173
Plug PCB mtd rt angle 2 x 4 FP99197
Plug PCB mtd straight 2 x 2 FP99172
Screen CTCSS/ASSORT 8T26415
Scn st tap pozi No4 x 6,5mrn 8JOB227/X 2/5cr-een-PCB
Switch min dil 8-way FS99031
Tab mtg \" , \" x 1,5mm FR0501? 1/XL1

XL1 Xtal 1Ml{z holder 0C45 FC06165

Inetallation Items

Pillar 7,5mm long 8T040?4
Pillrr 35mm long 8T04075
Scr st pan pozi M3 x 6mm 8J11901/X 2./Contnol ar"rdio PCB, 2/Control logic pCB,

4/Voting CTCSS PCB-pillars
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