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TECHNICAL SPECIFICATIONS

CQM6xxX
. GENERAL
TYPE CQM 6332 | 6333 | 6334 [ 6112 | 6113 | 6114 6774 6662 | 6663 | 6664
Freg. & MHz 66-88 136-174 3rmn,| 174-210 403-470 G RfAhr-
Splits 190-225
S&0 sm, S B20 Koiomig len R EFC Homryr]
Channel
Spacing kHz 25 20 | 12.5| 25 20 | 12.5 12.5 25 20 | 12.5
Channel
raster kHz 6.25| 5 6.25 [6.25| 5 [6.25 6.25 12.5] 10 | 6.25
No. of
Channels Up to 99 with CL6003
Mode Simplex or semi duplex
Channel ms 5 for one channel, 10 for 1 MHz
scan
Frequency
Stability +1.35 +1 *2 +1.5 +2.5 *+1.5
(Extreme)
Temperature
range deg.C =25 to +60
Antenna
impedance Ohm 50
Speaker Ohm 4 to 8, balanced (DC power at LS lines)
Supply \% 13.2 V nominal, 10.8 to 15.6 V at extreme conditions
Cur. dr. Including CF (300 mA) and CL (220 mA)
Off 27 : 17
RX (stby) mA 720 : 720
TX (25 W) 6520 : 7020
Dim. mm D =175 W =181 H =51
Weight kg 2.2 incl. Control head (.25) and Cassette (. 4)

61.022-E2 -1- 61.022-E2
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Stomo CQM6xxx, TECHNICAL SPECIFICATIONS Stomo
RECEIVER
TYPECQM 6332 6333 6334 6112 6113 6114 6774 6662 6663 6664
R uVv
Sensitivity EMF 0.7 1.0 0.7 1o | 115 0.8 1.15
20 dB
p-SINAD dBm -116 -113 -116 -113 -112 -115 -112
RF Bandwidth | MHz Varactor tuned to cover total band or band split
AF output
power w 10 EIA, 8 CEPT method
Distorsion % 4 (measured at 4 W)
Audio freq. 300- 300- 300- 300- 300- 300- 300- 300- 300- 300-
bandwith Hz 3000 3000 2550 3000 3000 2550 2550 3000 3000 2550
Audio freq. . .
response -6 dB/oct. phase modulation caracteristics
+1 +17 +1 +17 +1 +17 +1
Tolerance dB -3 -3 -3 -3 -3 3 3
Hum & noise dB -45 (EIA, unweighted)
Radiated . . .
spurius nW 2 (=57 dBm to resonant substition dipole)
Conducted
spurious dBm =57
RX attack
time ms 25 (EIA)
Recovery
time ms 35
Adjacent dB CEPT FTZ CEPT | CEPT FTZ CEPT | CEPT CEPT | FTZ CEPT
channel 70 70 60 70 70 60 60 70 70 60
selectivity 2uV rel. 2uVv 2uv rel. 2uVv 2uVv 2uv rel. 2uVv
Imp. noise
selectivity Ref. 19A701375 paragraph 35
. dB
Blocking uv 100 (CEPT method)
Intermodulation |dB CEPT FTZ CEPT | CEPT FTZ CEPT | CEPT CEPT | FTZ CEPT
76 66 70 76 66 70 70 76 66 70
+80 +80 +80
TuVv 2uV 1uVv TuVv 2uVv uv 1uv Tuv 3uVv TuVv
Spurius dB 76 (CEPT method)
rejection uVv
CQ—channel dB 8
rejection
Sq. sensitivity |dB 10 - 12 dB SINAD (EIA)
Squelch tail ms 15 (EIA)
Group delay us Less than 100 measured at RX line
RX line mV Nominal 110, for 60% deviation
Proc. RX mV Nominal 300, deemphasised, squelched.
*Tolerance of response from 400 to 2700 Hz is +1, -1.5 dB
022-E2 -2- 61.022-E2



Storno CQM6xxx, TECHNICAL SPECIFICATIONS Storno
TRANSMITTER
TYPE CQM 6332 6333 6334 6112 6113 6114 6774 6662 6663 6664
6 W21 dBor 25 W %1 depending on assembly. Both adjustable down 10 dB from nominal

RF output w "Softkeying" with 6 ms rise and fall times.

power Software controlled -10 dB power reduction.

Duty cycle % 20% at 60 deg. C (1 min TX/4 min. RX)

RF bandwith MHz Covers total band or band spiit.

Modualtion Hz 300- 300- 300- 300- 300- 300- 300- 300- 300- 300~
response 3000 3000 2550 3000 3000 2550 2550 3000 3000 2550
Mod. resp. +6 dB/oct. phase modulation caracteristics at 6000 Hz att.* >6 dB rel. to 1 kHz value.
Nic. input

»* * *
Tolerance dB * + * 1 + 1 1
-3 -3 -3 3 -3 -3 -3

Maximum KkHz 5 4 2.5 5 4 2.5 | 2.5 5 4 2.5
deviation

Conducted dBm -37

Radiation nW 200 (-37 dBm to resonant substition dipole)

spurious

Audio SPL 94 dB rel. 2 x 10 -5 Pascal for 60% -90% of rated deviation corresponding to 110 mV 3 dB
distorsion

Audio 3 5 (CEPT)

distorsion

Resident dB -40 (Weighted, CEPT), -37 (unweighted, DOC)

modulation

Adjacent dB/

Channel -70 N/A -60 -70 -60 -70 -60
power C

Attack time ms 15

Decay time ms 5

Group delay us Less than 100 measured at TX line

TX stability 4.5:1 VSWR, all phase angles

TX line 10 Hz to 3000 Hz, 1.0 V RMS for 60 % dev.

* Tolerance of response from 400 to 2700 Hz 1s +1, -1.5 dB.

61.022-E2
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ADJUSTMENT PROCEDURE

CQM6110 - CQM6770L/M

INSTRUMENTS

The following instruments are necessary in order
to perform a complete adjustment of a Stornophone
6000 radiotelephone.

AF Voltmeter Zi > 1 Mohm
DC Voltmeter Ri > 1 Mohm
DC Amperemeter 0-1/0 - 10 A
RF Generator 10 - 470 MHz
RF Wattmeter 68 - 470 MHz
Deviationmeter 68 - 470 MHz

Frequency counter 0.4 - 512 MHz
Psophometric

0.1 - 10 kHz

10 - 20 V/0-10 A
Part no. 95.0059-00
Trimming Tool Part no. 17.0053-00
6000 Service Box Part no. 95D5014-00
Service Prom M6000 Part no. 95D5015-00

Distortionmeter
AF Generator

DC Power Supply
RF Probe

GENERAL NOTES
During test and adjustment DC power (13.2 V)
must be connected and the radio turned on.

The personality prom U904 must be replaced by
a test prom.

VOLTAGE REGULATOR

Connect the DC power supply to the radio and
set the voltage to 13.2 V

Turn the radio on.

Read the current drain.

Requirement: 1>250 mA

Connect a DC voltmeter to R716.

Adjust R709 for 5 V £0.1 V.

WARNING
Never set the +5 V supply to be higher than +6 V,
even for a short period, as overvoltage can destroy

the circuitry.

Connect a voltmeter to P102 pin 2.
Adjust R719 for -24 V 0.1 V.

Note: Readjustment of R719 requires readjustment

of the receiver.

TRANSMITTER ADJUSTMENT

During adjustment the transmitter must be connec-
ted to an RF wattmeter and keyed.

Connect a voltmeter to P102 pin 9. (LOCK)

Check that the lock signal is 0V (Low).

Adjust R133 for rated RF power.

Select a channel with reduced power, if used. .
Adjust R132 for rated reduced power.

61.141-E2

TRANSMITTER FREQUENCY

Connect a frequency counter to the antenna out-
put through a suitable attenuator.
Adjust L701 for nominal transmitter frequency.

Requirement: Fn +0.2 p.p.m. (parts per million)

om

61.141-E2
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Stoi'no

TRANSMITTER MODULATION Adjust R680 for maximum deviation:

CQM6xx2: £5 kHz +0/-100 Hz
Connect an AF generator to P102 pin 3-(4= GND). CQM6xx3: *4 kHz +0/-100 Hz
Connect a deviation meter to the antenna output CQMé6xx4: £2.5 kHz +0-/100 Hz

through a suitable attenuator.

Select the center channel in the middle frequency
window:

CQM6110 = 150. 4 MHz

CQM6770L = 188. 4 MHz

CQM6770H = 204. 56 MHz

Set the generator frequency to 1 kHz and the out-
putto 1.66 V r.m.s.
Set R 677 to its center position.

Select the center channel in the high frequency

window: Set the AF generator output to 1.66 V r.m.s.
CQM6110 = 172.3 MHz Alternately set the generator frequency to 1 kHz
CQMe6770L = 208.6 MHz and 20 Hz.

CQM6770H = 223.6 MHz Adjust R677 for the same deviation at both modu-

Adjust R675 for maximum deviation: lation frequencies (x100Hz).

CQM6xx2: *5 kHz +0/-100 Hz Check and if necessary readjust R677 for maximum
CQM6xx3: *4 kHz +0-/100 Hz deviation (+0/-100Hz).
CQM6xx3: *2.5 kHz +0/-100 Hz Connect the AF generator to J901 pin 22 (TX LINE).

Adjust the generator output to obtain 60% of maxi-

Select the center channel in the low frequency

mum deviation:

window: CQM6xx2: £3.0 kHz
CQM6110 = 136.9 MHz CQM6xx3: +2.4 kHz
CQM6770L = 174.9 MHz CQMéxx4: +1.75 kHz

CQM6770H = 190.9 MHz

Requirement: AF input 100 mV *3 dB.

RECEIVER ADJUSTMENT

RECEIVER FRONT END

Select the center channel of the low RX frequency
window. '
CQM6110: 136.9 MHz

CQM6770L: 174.9 MHz

CQM6770H: 190.9 MHz

Connect a diode probe and DC-Volitmeter to TP7.

Connect a signal generator to the antenna input
and set its frequency to the channel frequency.
Set the generator to 0 dB (225 mV - } e.m.f.).
Adjust L301, L302 and L304 for maximum volt-

meter reading.

61.141-E2

Adjust L306 for minimum reading, L308 for mini-
mum reading and L310 for maximum reading.
Repeat the adjustments until no further improve-

ments in mimimums and maximums are possible.

Connect the diode probe and voltmeter to TP3.
Adjust L313 and L314 for maximum voltmeter
reading.

Select the center channel of the high RX frequency
window.

CQM6110: 172.45 MHz

CQM6770L: 208.6 MHz

CQM6770H: 255.65 MHz

61.141-E2
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Set the signal generator frequency to the channel
frequency.

Connect a distortion meter to P102 pin 10 (RX LINE)
Adjust R663 for best sensitivity (SINAD)

The radio can now cover the entire frequency band
without readjustment.

ALTERNATIVE METHOD .

If the RX window is less than 10 MHz:

Connect a voltmeter to TP12.

Adjust R633 for a voltage reading according to
the graph (*50 mV).

Connect a diode probe and voltmeter to TP3.
Adjust L313 and L314 for maximum reading.
Connect a RF signal generator to the antenna in-
put.

Set the generator frequency to the center channel
frequency and the modulation frequency to 1 kHz
and 60% deviation.

Adjust the following coils for best sensitivity
(SINAD).

L301, L302, L30o4, L306, L308, L310, L312.

45 MHz IF AMPLIFIER

Connect a signal generator to the antenna input.
Set the generator frequency to the channel fre-
quency.

Set the generator output to 15 mV (10 - 20 mV)
unmodulated.

Connect a spectrum analyzer to TP5.

Adjust L403 and L405 for maximum.

Modulate the signal generator with 1 kHz to

+30 - 50 kHz.

Adjust Lu404 for symetrical curve.

Set the generator output to 1 mV unmodulated.
Connect a frequency counter to TP6.

Connect a distortionmeter and an oscilloscope to
P102 pin 10 (RX LINE).

Adjust L408 for 455 kHz.

Alternative: Adjust L408 for minimum distortion
with 100% modulation. The decrease in distortion
is small (approx. 1%).

Set the generator modulation to 1 kHz and 60%

deviation.

61.141-E2

ADJUSTMENT PROCEDURE CQM6110 - CQM6770L/M

Stormo

Adjust L406 and L409 for minimum distortion.
Adjust L410 for best demodulated/recovered audio
signal on the oscilloscope.

Adjust R426 for 110 mV (RX LINE).

RECEIVER SENSITIVITY.

Measure the 20 dB psophometric SINAD on all

channels.

Typical sensitivity:
CQM6112: 0.7 uVv
CQM6113: 0.7 uVv
CQMé6114: 1.0 uwVv
CQM6770: 1.15uV

SQUELCH

Connect a signal generator to the antenna input.
Set the generator frequency to the channel fre-
quency. Set the modulation to 1 kHz and 60% de-
viation.

Connect a distortion meter to J102 pin 10.
Connect a voltmeter to P102 pin 11,

Adjust the generator output to obtain 10 - 12 dB
SINAD.

Adjust R442 so that the squelch just opens.
Squelch open: <1 V

Squelch closed: >3 V

CURRENT CONSUMPTION

Measure the current consumption in off state,

receive and transmit mode.

cQMe110 CQM6770
OFF 27 17 mA
Receive 720 720 mA
Stand-by
Transmit 6.52 7.02 A
(25 W) .

Values are typical and may only be used for

reference.

61.141-E2
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CQM6xxx
Part no. 95D5015-00

CHANNEL RADIO RX~-FREQENCY TX-FREQUENCY POWER
11 611x 136.900 136.900 Full
12 611x 151. 150 150. 400 Full
13 611x 172.450 172.300 Full
14 611x 155. 000 155. 000 Redu.
31 633x 66.510 66. 460 Full
32 633x 74.520 74. 040 Ful
33 633% 87.060 86.970 Full
34 633x% 77.000 77.000 Redu.
61 666X 404. 600 404,700 Full
62 666X 430.200 430. 700 Full
63 666x 467.300 467. 400 Full
64 666x 436.500 436.500 Redu.
71 677xL 174.900 174.900 Full
72 677xL 188.900 188. 400 Ful
73 677xL 208. 600 208. 600 Full
74 677xL 192. 000 192. 000 Redu.
75 677xH 190. 900 190. 900 Full
76 677xH 204.560 204,300 Full
77 677xH 223.650 223.600 Full
78 677xH 207.500 207. 500 Redu.

TON ZVEI |

Enc ( ) (1A, 2A, 3A, 4A, 5A)

SNC (S) - (1,) DUR 2.5 sec.

DEC (1,2,3,4,5) ACK =DEC

QUEUE for 5 sec.+ "2718" = Servicemode.

"730" = Write in EE PROM

"720" = Read in EE PROM

61.167-E1 -1-

61.167-E1
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ADJUSTMENT PROCEDURE

STORNOPHONE 6000

The following instruments are required for ad-
justment and measuring performance data of a
STORNOPHONE 6000 radiotelephone.

10-470 MHz
10-470 MHz
10-470 MHz/0-30 W

RF Signal generator
Deviation meter

RF Watt meter

RF attenuator
Distortion meter SINAD/Psophometric
0.1-470 MHz

10 Hz-10 kHz

Frequency counter
AF Generator

The above mentioned instruments can be replaced

with a radiotelephone test set e. g.

Stabilock/Slumberger 4040

0-20 V/0-10 A
DC-15 MHz

Zi= 1 Mohm/1 mV
Ri= 20 Kohm/V

DC Power supply
Oscilloscope
AC voltmeter
DC voltmeter

DC voltmeter Ri= 1 Mohm
TRIMMING TOOLS

Trimming tool 17.0053-00
RF probe 95.0059-00

10-470 MHz/20 dB/40 dB

ADJUSTMENT PROCEDURE

The adjustment procedure is divided into four
section:

Transmitter RF circuits

Transmitter Modulation circuits

Receiver RF circuits

Receiver AF circuits

Before the alignment or adjustment of any cir-
cuits the radiotelephone should be connected to
a test setup as shown on D404, 344 (Transmitter)
or D404. 345 (Receiver).

VOLTAGE REGULATOR

Connect the radiotelephone to a DC power supply
and set the voltage to 13.2 volt.

Turn the radio on.

Check the currect drain, approx. 0.25 A.
Connect a voltmeter to TP13.

Read the voltage, 8.5 V.

Connect a voltmeter to P102 pin 2.

Read the voltage, -24 V.

Connect a voltmeter to the rear connector, J901
pin 9.

Read the voltage +5 V.

TRANSMITTER ADJUSTMENT

All transmitter adjustments are performed with

the transmitter keyed unless otherwise noted.

Connect the antenna output to a wattmeter.
Adjust R133 for rated power, 25 Wor 10 W.

If the radio has channels with reduced power

select a channel programmed with reduced power.

61.107-E1

Adjust R132 for rated reduced power.
Connect a frequency counter to the antenna out-

put through a suitable attenuator.

Adjust L7071 for nominal transmitter frequency

61.107-E1



Storno

CQM666x only

Adjust L1 in U611 oscillator for nominal

transmitter frequency.

Frequency adjustment accuracy:
Fnom £0.2 p.p.m. (parts per million)
445.125 MHz

e.q. F =
<" " nom
445.1161 MHz - 455. 1339 MHz

tolerance=

TRANSMITTER MODULATION

Connect a deviation meter to the antenna connec-

tor through a suitable attenuator.

ADJUSTMENT PROCEDURE, STORNOPHONE 6000

Storno

Connect an AF Generator to J904 pin 4.

Set the generator output to 1 V.

Key transmitter. .
Vary AF generator frequency between 100 Hz and
3000 Hz to find the frequency which produce the
highest frequency deviation. Check both + and -
modulation.

At the AF frequency giving peak deviation adjust
R675 for maximum permissible frequency devia-

tion:

CQM6xx2= *5 kHz
CQM6xx3= *4 kHz
CQMéxxu4= *2.5 kHz

RECEIVER ADJUSTMENT

RECEIVER SENSITIVITY
Connect an RF generator to the antenna connector.
Set the signal generator to the channel frequency.

Set the generator modulation frequency to 1 kHz.

Adjust the frequency deviation to:

CQM6xx2= *3 kHz
CQM6xx3= *2.4 kHz
CQMéxx4= *1.5 kHz

Measure 20 dB psophometric SINAD on all channels:

Typical Sensitivity:

cQme6112= 0.7 uV
cQM6113= 0.7 uV
CQM6114= 1.0 uV
CQM6332= 0.7 uV
CQM6333= 0.7 uV
CQM6334= 1.0 uV
CQM6662= 0.8 uVv
CQM6663= 0.8 uV
CQM6664=  1.15 uV
CQM6774=  1.15 uwV

Values are e.m. f.

61.107-E1

AF LINE LEVEL

Connect the RF Generator to the antenna connector.
Set the generator frequency to the channel fre-
quency.

Set the generator output to 1 mV.

Set the frequency deviation to:

CQM6xx2= +3 kHz
CQM6xx3= *2.4 kHz
CQM6xx4= +1.5 kHz

Connect an AF voltmeter to P102 pin 10.
Adjust R424 for 110 mV £5 mV.

RECEIVER SQUELCH ADJUSTMENT

Connect a psophometric distortion meter to the
AF output.

Adjust the signal generator output for 10 dB
SINAD.

Connect a voltmeter (10 V) to P102 pin 11.
Adjust R442 so that the squelch just opens.
Squelch open= <1 V

Squelch closed= >3 V

61.107-E1
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Vary the RF generator output to find the points CURRENT CONSUMPTION

of squelch open and squelch closed (Squelch

hysteresis). Measure the current consumption in off, transmit
Typical squelch hysteresis= 1-4 dB and receive mode:

CQM611x/633x CQM666X/6774

OFF 27 mA 17 mA
RX standby 720 mA 720 mA
TX (25 W) 6520 mA 7020 mA

61.107-E1 -3- 61.107-E1
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SERVICE MODE

CQMexxx

The Stornophone 6000 has an inherent service mode which can be involved with a
jumper on the rear connector or by using SE6001 (PATSI).
The service mode has facilities for:

- Channel select

~ Volume select

- Tone signalling select

- Memory read/programming of the EE prom if installed.

These functions are called by entering a 3-digit code for the wanted function. Some

functions also require that parameters and data are entered.

Channel Select (1xx)
The channel select mode is function group 1 and the syntax is:
1 + channel group (0-3)

100= clear channel select mode

Volume Select (4xx)
The volume select mode is function group 4 and the syntax is:
4 + 1 volume level

400= clear volume select mode

Tone Signalling Select (5xx)

The tone signalling select mode is group 5 and the codes are:

C_ogg Parameter Description

521 None Enable decoding

522 System Select decoder system

523 Digits Number of digits in decoder

531 None Send telegram

532 System Select encoder system

533 Digits Select number of digits in encoder
534 Telegram Tone telegram for encoder

500 Clear tone signalling

61.168-E1 -1- 61.168-E1



Stormo SERVICE MODE, CQM6xxXx Stormo

Programming Mode (7xx)

The programming mode is used to display the contents of the different memory
devices in the radio and provided that an EE-Prom is used also to program
personality data. However, due to the complexity of the data structure in the
personality prom care must be taken not to alter data which may be dependent on
other data or pointers in the system. It must also be stressed that data can be
overwritten only if they match the available space exactly. It is f.ex. not
possible to change the number of tones in the encoder to a new value without

upsetting the data flow in the radio.

The syntax of the programming mode is:

Function code + address + (data, data, data - - - )
Code Paramerer(s) Description
710 Address Read Program memory

Address 00y - BFFFy

720 Address Read personality prom
Address C000 - C7FF

730 Address + data Write to personality prom

700 Clear programming

Addresses and data are entered in decimal form and corresponding to Hexadecimal as

follows:
ENTER HEX
0+ 0 (00) 0 Any other key entry is not valid
o+ 1 01 1 and ignored with an error tone
0+ 2 02 2 being emitted
0+3 03 3
0+ 4 04 4
0+5 05 5
0+6 06 6
0+7 07 7
0+8 08 8
0+9 09 9
1+0 10 A
1+1 1 B
1+2 12 c
1+3 13 D
1+ 4 14 E
1+5 15 F

Any sequence requiring data entry is terminated by pressing .

61.168-E1 -2~ 61.168-E1




Stormo SERVICE MODE, CQM6xxx

Example

Display the contents of the personality prom at address: C304

(o}

Cc3

C30
C304 D
forward
C305 D

ENTER DISPLAY
720 720 A =
12 720 A =
03 720 A =
00 720 A =
04 720 A =
Pressing numeric key (1-9) steps the address
key.
01 720 A =
04 720 A =

The 000 Code

C30¢ D

= 39

corresponding to the pressed

c7
35

n

At any time when in service mode entering 0-0-0 causes the radio to revert to the

initial state of service mode. (CLEAR ALL)

61.168-E1 _3-
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RF6xxx

RADIO FREQUENCY BOARD

RECEIVER

RECEIVER FRONT-END

The front-end consist of a 2 resonator input filter, a grounded emitter bipolar transistor
RF amplifier Q301, a four resonator intermediate filter, a JFET mixer Q302 and a junction
buffer amplifier Q401, which makes a constant load to the mixer and impedance matching to

the crystal filter.

The incoming signal from the antenna passes through a low pass filter and the antenna
switch before the receiver front-end.
The front-end varactors are tuned by a tracking voltage supplied from U606 and determined

by the synthesizer.

The injection signal from the RX VCO is filtered through a 2 resonator varactor tuned filter
and mixed with the antenna signal in 0302. The varactors D306/7 are tuned by the tracking
voltage. The receiver injection is measured at TP3.

FIRST IF
The first intermediate frequency is 45 MHz.

The first IF passes through a buffer amplifier Q401, a two stage monolithic crystal filter
Z401a, b and is fed to a dual gate MOSFET amplifier Q402. The purpose is to overcome the
noise figure of the following stages while providing a constant load to the crystal filter with

varying signal levels.

SECOND IF AND DEMODULATOR

The output of the oscillator circuit Y401 (45.455 MHz), Q404, L408 and associated com-
ponents is injected to the second FET mixer Q403.

The mixer is followed by a differential amplifier (O405-Q406). The selectivity of the 455 kHz
amplifier is formed by two ceramic filters (Z402 and 403) located at the input and output of
the amplifier. The following IC, U401, works as limiter, quadrature discriminator and line

amplifier.

61.162-E1 -1-
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SCAN SQUELCH  FILTER FILTER RECOVERED
NC GND MUTE  CONTROL  IN OUTPUT  INPUT  AUDIO
— (S —— () ——(D)—— (T ——(—(s
ne [1] \J 16] Ne
NC [2] 15] GND '1 B @ - g
AUDIO . O
ne [3] 4] MuTe SQUELCH TRIGGER
WITH HYSTERESIS
Vee E 13 SCAN
CONTROL DEMODULATOR
LIMITER usor =7 SQUELCH
INPUT INPUT , MIXER
FILTER
DECOUPLING (6] 1] quTPUT 8
FILTER
DECOUPLING [7 | [ e OSCILLATOR
A DEMO -
|ﬁgu$ 8 9 | DULATOR A
OuTPUT &) (&) 5
NC NC NC Vee LIMITER  DECOUPLING QUAD
INPUT coiL
PINNING FOR U401 BLOCK DIAGRAM FOR U401

2nd IF AMPLIFIER | Du#04.391 2nd IF AMP. | D404.390

SQUELCH

U402 is a squelch unit micromodule. It filters, amplifies and detect the noise of the AF
signal

U402 PIN 5 U402 PIN 3
FROM U401 PIN 9 TO U401 PIN 12
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Two amplifiers in a dual low current operational amplifier are used.

The signal from U401 pin 9 passes through an active high-pass filter with cut-off at about
4.5 kHz. The second amplifier stage amplifies the selected noise sianal and feeds it to the
detector in U401 at pin 12.

The variable resistor sets the gain.

(See electrical drawing later on in this chapter).

SYNTHESIZER CIRCUIT

U616 PIN 9
— U616 PIN 4
- bl
| 1 —<4— LOCK DETECT FROM U616
|
| —t
b J

INPUT PROM 7, 4 MHz
OSCILLATOR A\ & SERIAL CLOCK IN FROM U610 PIN 1
(SERIAL CLOCK P102 PIN 7)

SERIAL CLOCK IN FROM U610

PIN 14 (SERIAL STROBE IN P102 PIN 8)

DATA IN FROM
SHIFT REGISTER U606 PIN 10

'y

L

VDD| lVDD
5 3 9 11312 19
17—6 )
FROM U607 PIN 3 | TO OPTOCOUPLER SWITCH
PRESCALER >0 U608 U615 PIN 5
TOUGO7PINT o g
PRESCALER We 6 1 20 15
r , l » TO VOLTAGE COMPARATOR
NCNC NC A U616 PIN 6

SYNTHESIZER CIRCUIT
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The synthesizer chip contains:
Reference divider (by 1 to 16383).
Variable divide by N (N =1 to 1023).
Variable divide by A (swallow by 1 to 127).
Sample and hold phase detector.
Digital frequency detector.
Out of lock detector.
Dual modulus control.
Serial data loading.
Internal 31 bit latch.

4 _CHARGE PULSE NC

~———->ax
l 18 HOLD CAP
C 15 _RAMP CAP
—————0
14 BIT SHIFT REGISTER - 1 OUTPUT BIAS
e’ ]
LATCH 13 20_ RAMP BIAS
ENABLE 17, ANALOG
" ° pp ouT
’_Dvo 14 BIT LATCH FR ANALOG
05C.4 3 A
out DETECT 19_ V0D
ose. 2 N R DIVIDER . 16, VSS
IN © 1> c 14 BIT PROGRAMMABLE COUNTER
F A DIVIDER N DIVIDER
10 c L1,
FIN FREQUENCY NC
7 BIT COUNTER 10 BIT COUNTER Fv 5
L 8 cut—-l DIGITAL 2 gensE (FS)
g 3
MODULUS , 8 N 2
CONTROL ‘F r E . l DETECT
L 9, 2m LOCK
ENA 7 BIT LATCH ENA 10 BIT LATCH DETECTOR

? 14 _ SHIFT REGISTER
ouTt

DATA INo-1Z—p{ 18IT o z:an S-R D Cw BIT S-R F— 5 oo
; { i -
CLOCK o1 3 7SS

BLOCK DIAGRAM U608

61.162-E1 -4 - 61.162-E1




Stomo RF6XXX, RADIO FREQUENCY BOARD Stormo

1. Data in - pin 12

The Data is presented on the Data input at the time of the positive clock transition. The
Data input provides programming information for the 10 bit + N counter, the 7 bit + A
counter, the 14 bit + R counter, and the 1 control bit. The N counter and A counter are
latched when the control bit is low and the enable line is high. All counters are latched
when the control bit is high and the enable line is high.

2. Lock detect - pin 9

Output B Series Drive Capability.

The output will be high during lock and go low to indicate a non-lock condition. The non-lock
condition may be nearly a continuous low or pulses to low. The frequency and duration of

the non-lock pulses will be the same as either polarity of the freqyency sense output.

3. Modulus control - pin 8

Signal generated by the on chip control logic circuitry for controlling an external dual
modulus prescaler. The modulus control level will be low at the beginning of a count cycle
and will remain low until the +A counter has counted down from its programmed value. At
this time, modulus control goes high and remains high until the +N counter has counted the
rest of the way down from its programmed value (N - A additional counts since both +N and
+A are counting down during the first portion of the cycle). Modulus control is then set
back low, the counters preset to their respective programmed values, and the above sequence
repeated. This provides for a total programmable divide value (NT) =N.P + A whereP + 1
and P represent the dual modulus prescaler divide values respectively for low and high
modulus control levels; N the number programmed into the +N counter and A the number
programmed into the +A counter.

4. Fin - pin 10
Input to the positive edge triggers +N and +A counters. Fin is derived from the dual modulus
prescaler (U602) and is AC coupled.

5. Clock - pin 11

Shift register clock input.

The serial clock comes from the microprocessor U907 on the control logic board CL6002.
Each low-to-high transition clocks one bit into the on-chip shift registers. The data is
presented on the DATA input at the time of the positive clock transition.

6. Latch enable - pin 13

The enable signal is derived from the serial strobe coming from the microprocessor on the
board CL6002. When high ("1") transfers contents of the shift register into the latches,

and to the programmable counter inputs. Whe low ("0") inhibits the above action and thus
allows changes to be made in the shift register data without affecting the counter pro-
aramming and switch outputs. An on-chip pull-up establishes a continuously high level forn
ENABLE when no external signal is applied.

7. OSCout - pin 3, OSCin - pin 2
OSCin serves as input for the externally-generated reference sianal. This signal is AC

coupled to OSCin.

61,162-E1 -5- 61.162-E1
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8. Ramp cap - pin 15
‘This is the external connection for the ramp capacity C622 for the sample and hold circuit.

9. Analog PD out (Ramp) - pin 17

In lock, this output delivers DC voltage to the RX VCO.

When out of lock, the ramp voltage passes through the loop filter before being fed into the
RX VCO.

The frequency information comes from the CL6002 via the internal serial bus, and is loaded
into the latches as a 32 bit block. This data sets up the counter ratios for generating the
right output frequency. The phase detector compares the divided frequencies and controls

the VCO through an external charge pump and the loop filter.

The frequency synthesizer supplies excitation for the transmitter an local oscillator injection
for the receiver mixer.

The synthesizer output covers: The frequency ranges 66.00 to 470.00 MHz.

Receiver first if frequency:

UNIT DOUBLER IF (MHz)
RF633x NO 21.4
RF611x NO 45
RF6774L NO 45
RF6774H NO 45
RF666x YES 45

The synthesizer output frequency is selected by the serial 40 bit information coming from
the CF6xxx board.

Only 32 bits of this telegram is the actual frequency information for the synthesizer. The
other bits are used for tuning/tracking voltage generation, RX/TX etc..

(See the curves in adjustment chapter)

Frequency stability is determined by a single crystal controlled reference oscillator operating
at 7. 4. MHz. (If selfquieting see further in this chapter).

The reference oscillator in RF666x is a separate temperature compensated module (X06000)
while in the other bands it is mounted on the RF printed circuit board.

All reference oscillator (except in RF633x) are equipped with a compromise temperature
compensation network consisting of R702, R705, R701, R703, R704, R706.

Synthesizer circuitry in RF6000 employs different reference frequencies and prescaler divide
ratios as shown below:

61.162-E1 -6 - 61.162-E1
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Ch spacing CH raster Phase ref. Prescaler
MHz MHz frequency (P)
MHz

RF6332 0.025 0.00625 0.00625 40
RF6333 0.020 0.005 0.005 40
RF6334 0.0125 0.00625 0.00625 40
RF6112 0.025 0.00625 0.00625 64
RF6113 0.020 0.005 0.005 64
RF6114 0.0125 0.00625 0.00625 64
RF6774L 0.0125 0.00625 0.00625 128
RF6774H 0.0125 0.00625 0.00625 128
RF6662 0.025 0.0125 0.00625 64
RF6663 0.020 0.01 0.005 64
RF6664 0.0125 0.00625 0.003125 128

Reference x-tal, standard is 7.4.MHz, but if you want to receive 66.6, 74.0, 81.4, 140.6,
148.0, 155.4, 162.8 or 170.2MHz use 7.375MHz x-tal.

PHASE LOCKED LOOP

The digitaly stabilized synthesizer loop consists of a voltage controlled oscillator, a dual
modulus prescaler operating at the desired channel raster (except RF6663 which is 1/2 channel
raster and RF6664 1/4 channel raster), a phase detector, a low pass filter and a combined
out-of-lock detector, speed-up circuitry.

VCO's are separate for receiver (Q601) and transmitter (Q501) and designed around ground-
ed gate FET's.

The receiver VCO is buffered by Q602, 0603 for injection and by Q602, Q604 for prescaler.
Similarly the transmitter VCO is buffered by Q502 for injection and by Q502, Q604 for
prescaler.

The VCO signal is then applied to the dual modulus prescaler (U607) and variable ratio
divider (part of U608) where frequency is divided.

HIGH = min. 2V0 U
LOW=max. ova} CONTROL INPUT [1] 8] SUPPLY VOLTAGE Ve (9V5)
NEG. EDGE [ 2] j REGULATED VOLTAGE (5V5)
POS. EDGE @ 6] INPUT (SIGNAL GND)
GROUND [ 4] 5] INPUT (SIGNAL)
PINNING U607

61.162-E1 -7- 61.162-E1



Frequency and phase discriminator is a "sample and hold "type where C629 is the sample
and C628 is the ramp capacitor.

The tuning voltage is generated by sampling the ramp by an internal constant current
generator and C628 at time intervals determined by the variable divider.

The Ramp is timed by the reference divider and it's slope which gives the phase. The
detector gain is tailored by resistors R628 and R629.

The reference divider is also part of the U608.

The output of the phase dedector (U608 pin 17) is applied to the emitter follower (Q605)
and to the tuning voltage level converter (U609B).

The level converter converts the tuning range of U608, from 1V to 6V to a greater range,
from 4V to 20V. This large tuning voltage is required in order to couple relatively low O
varactors lightly to the high Q tuned circuits.

The actual loop filter consist of R638, R639, R608 C642, C640 and C165.

U616 quad comparator, U615 dual optocoupler and U609A are part of the out-of-lock and
speed up circuitry.

output B [1 —|~ J——E OUTPUT ¢
ouTPUT A [ 2] 3] ouTPUT D ! ? K—js

cE A || A Eew 2 e e
A-INPUT [4] 1] o.iNPUT 30 17 igiZEiOR
A+INPUT [5 ] 10] 0-INPUT 4 i::K 18
B-INPUT [6] A (9] c.inpuT
B+ INPUT E 8] C-INPUT PINNING U610/616 + U615

Out-of-lock circuit receives input from:

1- Synthesizer out-of-lock pin (608 pin 11)

2- Serial enable (via P102 pin 8,U610,D610, R673)

3- Ramp voltage (U608 pin 15)
and generates lock signal (U616 pin 13, connected to P102 pin 9) and speed up sianal
(connected to U609a pin 3).
The lock signal generated by this circuitry is used by CF6001 to turn down the transmitter
in case the synthesizer is out of lock.
Speed up signal is used in order to "open" synthesizer, closed loop bandwith and synchro-
nize reference ramp so that frequency can be changed relatively fast.
The normal closed loop bandwith is aprox. 30 Hz, while in "open" condition is around
600 Hz.
The loop bandwith is "opened" by short circuiting R638 and R639 loop resistors by aid of
the U615 optocoupler.

61.162-E1 -8 -
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:PIN 1,3
:PIN 2,4
:PIN 5,7
:PIN 6,8

61.162-E1
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The ramp synchronization is obtained by short circuiting the U608 pin 2 to ground during
the "HIGH"ramp condition so that the 7.4 MHz reference oscillator is not applied to the
synthesizer IC and periodic ramp generation is temporaryly stopped until synthesizer is

near to loc

k.

RF6XXX, RADIO FREQUENCY BOARD

Two different parts of the U606 shift register is used as serial to parallel converter.

Output Parallel Outputs Serial Outputs
Clock | Enable | Strobe | Data | Q1 QN QS Q’s
- 0 X *X |[3S 3S Q7 No Chg.
o 0 X X |38 3S No Chg. Q7
e 1 0 X | No Chg. | No Chg. | Q7 No Chg.
e 1 1 0 ] QN -1 07 No Chg.
_/‘ 1 1 1 1 QN -1 Q7 No Chg.
~~ 1 1 1 [ NoChg. | No Chg No Chg. Q7

3S = Thre-State

X =Don’t Care

At the positive clock edge, information in the

7th shift register stage is transferred to Q8 and ‘QS'

1
2T
3
=
s
6]
1
8]

STROBE
DATA
CLock
Q1

Q2

Qs

Vss

VDo

QUTPUT
ENABLE

Qs
Q6
Q?

116
315
14
13
112
N

:]10
19

Storno

TRUTH TABLE AND PINNING U606

U606 pin 4,5,6,7 are used for VCO control, tracking and modulation compensation networks.

The frequency band information is presented at this pins by the last four bits of the

telegram.

U606 pin 11,12, 13 is used for power-up, reduced power and RX/TX respectively.

61.162-E1
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TRANSMITTER

The transmitter stage consists of an exciter, a power amplifier and a power controller

circuit.

EXCITER

The exciter amplifies the TX-VCO output from +3 dBm to about +27 dBm. [t is made by
three wideband amplifier stages (Q100, Q101, Q102), which covers the whole band.
The exciter output is measured between TP10 and TP11.

POWER AMPLIFIER

The PA is made as a three stage amplifier (Q103, Q104, Q10.5) with a nominal output power
level of 22 Watt. It is connected to the duplex filter antenna switch through a lowpass
filter.

The DC collector supply on the first stage can be regulated by the power controller circuit
and thereby the output power can be reduced by 10 and 20 dB.

POWER CONTROLLER CIRCUIT

There is incorporated a directional coupler for minimizing the influence on output power
level caused by changes in PA output VSWR. A small part of the RF output power signal is
detected and used as reference for a DC amplifier. The output of this amplifier Q108 is
used for regulating the first stage of the PA. This keeps the output power constant against
variations in supply voltage and temperature. The circuit includes a temperature sensor
(PTC). This PTC circuit will turn down the output power by approx. 3 dB if the internal
temperature is higher than 85-90°C.

61.162-E1 - 10 - 61.162-E1
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REGULATOR CIRCUITS

VOLTAGE REGULATORS

There are three different voltages on the RF-board:
8.5 Volt connector is measured at TP13
8.5 Volt TX is measured at TP11
8.5 Volt RX

8.5 Volt:
This voltage is made by a regulator IC (U201) and is used for all the receiver circuits and

the interface all circuits but TX and RX.

8.5 Volt TX:
This voltage is used in TX-VCO.

8.5 Volt RX:
This voltage is used in RX-VCO.

SERIAL INTERFACE

This circuit consists of quad comperators (U610) and an 8 bit shift and parts of store register
(U606) .
The three comparators are used as level shifters from 5V to 8.5 V for the inputs:

- Serial clock

- Serial data

- Strobe

The comparators are coupled with hysteresis for max. noise immunity. The parallel outputs
from the shift register are used to control: ’

- 3 power levels

- TX ON/OFF

- Synthesizer enable.

The serial out goes to the synthesizer chip for loading frequency information.

B
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CHIP SIDE

PR

COMPONENT SIDE

X0 0OUT GND 8.5V MOD

CRYSTAL OSCILLATOR X06000
COMPONENT LAYOUT
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Storno

CF6001

COMMON FUNCTION BOARD

POWER SUPPLY

Storno

The power supply is of a switched mode design in order to generate the required voltages

at a reasonable efficiency. The power supply comprises input filter, chopper stage, filter,

voltage protect and regulator.

4

The battery supply passes through an input filter consisting of L7601, C701 and C702. This
attenuates the noise generated by the chopper stage and prevents unwanted sidebands on

the transmitted signal and improves the supply ripple injection.

The chopper stage consists of two transistors operated in parallel (Q701, Q702), so keeping

the individual device dissipation below the level requiring the use of a heatsink.

The chopped supply is filtered by L702, C706, C707 to provide the +5 Volt supply. Regulation
is achieved by adjusting the mark-to-space ratio of the chopper drive signal, this being

derived by comparing the +5 Volt supply with a 4.7 Volt Zener diode reference (D704). The

5 Volt supply can be adjusted by R709.

Overcurrent and overvoltage protection are also incorporated, the latter using a ‘crow-bar!'

protection thyristor D705.

The two minus supplies are derived from the secondary winding on L702. The -5 Volt

supply does not require tight regulation but the -24 Volt supply must be accurately set and

is therefore made variable by R719. The noise level on the -24 Volt supply is critical and

so extra filtering (L703) is included.

61.160-E1

>
¥

—0 .5V
f -24V_REGULATOR
L703
a7 ~24V
=24 VOLT
INPUT FILTER CHOPPER T R19td Aosust
Q707 Q702 ===
V BATT. o z o . ====U02 R716 o
FUSED ~ oK i, +5v
0703 €706
T €707
vV BATT I
SWITCHED CHOPPER
DRIVE
OVER
CURRENT
PROTECTION y 0705
ERROR COMPARATOR 010+ &
© w1 q OVER -+
VOLTAGE
< PROTECTION
- ] r@

0706
V7

R709
+5 VOLT ADJUST

—0 +5V CONSTANT

POWER SUPPLY CIRCUIT IN CF6001

BLOCK DIAGRAM

D404.222
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LOGIC CIRCUITS

MAIN CONTROLLER

The main controller includes the main processor with its associated memories, etc.

MICROPROCESSOR

PROGRAM H-BUS — gf;‘ém on
MEMORY "
INTERFACE SERV.REQ
PERSONALITY
MEMORY
SIGNALLING
" DCAP 7720
DATA RAM
PORT EXPANDER PORT EXPANDER
OUTPUT INPUT

LOGIC CIRCUITS IN CF6001
BLOCK DIAGRAM

OPTIONS

The various functions such as volume control, audio path switching, watchdog control etc.
are controlled by the main processor via or expanders operating directly on the micro data
bus. There are 16 expander output pins grouped into 4 sets of 4 (U803, U811, U801, U910).
These locations are written to, and read from like normal RAM locations.

B 1 3
oE1 |1 16 |Vce DO0— —Q0
13 4
D1—— —Q1 3 -State
oe2[]2 15§Reset InDp?:tt: 0712 5 4, Noginvertmg
— — utputs
Qo[]3 14/ |00 03! | 6 a3
Q1] 13701
az[]s 12[]02 Clock >

Q3[]s6 1n[]o3

9
Data-J DE1
Clock(]7 1o§o&2 Enaglgs{oez 5 —

GND[ |8 s[]cen Reset 15
Output OE1—12<J
Enables 0E2—=
Vee =Pin 16
Uso3/usgit GND=Pin 8

61.160-E1 -2- 61.160-E1
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CF6001, COMMON FUNCTION BOARD

MICROPROCESSOR 8031, U906

Storno

* The processor used in the CF6001 is a single-component 8-bit microprocessor 8031. The

microprocessor contains a volatile 128 x 8 read/ write data memory; 32 |/0O lines; two 16-bit

timer/event counters; a five-source, two-priority-level nested, interrupt structure; serial

1/0 port for either mulitiprocessor communications, |/O expansion, or full duplex UART; and

on-chip oscillator and clock circuits.

The microprocessor is operated at a clock frequency of 11.132 MHz from the crystal Y901

giving a machine cycle time of approximately 1 usec.

FREQUENCY
REFERENCE
—lm ==
| OSCILLATOR 4096 BYTES TWO 16-BIT
e PROGRAM 128 BYTES TIMER/EVENT
| MEMORY DATA MEMORY COUNTERS
| TIMING (8051 & 8751)
l 8051
| cu 0 K
| GQK-BYTE BUS PROGRAMMABLE
SERIAL PORT
EXPANSION
I CONTROL PROGRAMMABLE 1/0 _FULL DUPLEX UART
| INTERRUPTS -SYNCHRONOUS
SHIF TER
INTERRUPTS CONTROL PARALLEL PORTS SERIAL  SERIAL
ADDRESS/DATA BUS IN ouT
AND 1/0 PINS
S
P1.0 1 40 [ Vce
P1.1CT 2 39 J P00 ADO
P1.2C 3 38 [ P01 AD1
P1.3] 4 3733 P02 AD2
P1.4C]5 36[J P03 AD3
P1.5 6 35IP04L AD4
P16 7 34[Z1P05 ADS
P1.7C2 8 33(JP06 ADSG
RST/VPD ] 9 323 P07 AD7
RXD P3.0C110 g2y 312 EA/VDD
TXD P3.1C 11 8751 30 [ ALE PROG
INTO P3.20012 29 [ PSEN
INT 1 P3.3C]13 28 P27  Al15
TO P3.40CJ14 27 P2.6 Al4
T1 P3.5CJ15 26[J P25 A13
VR P3.6C 16 251 P24 A2
RD P3.7 E P2.3 AN
XTALI P2.2 A10 MICROPROCESSOR 8031/8051/8751
XTAL2 E P2.1 A9
vss P2.0 A8

61.160-E1
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Pin Description

Vss

Circuit ground potential.

\%
cC
+5V power supply during operation, programming and verification.

PORT 0

Port 0 is an 8-bit open drain bidirectional 1/0 port. It is also the multiplexed low-order
address and data bus when using external memory. It is used for data input and output
during programming and verification.

Port 0 can sink/source two TTL loads.

PORT 1
Port 1 is an 8-bit quasi-bidirectional |/0 port. It is used for the low-order address byte
during programming and verification. Port 1 can sink/source one TTL load.

PORT 2

Port 2 is an 8-bit quasi-bidirectional 1/0 port. It also emits the high-order address byte
when accessing external memory. It is used for the high-order address and the control
signals during programming and verification. Port 2 can sink/source one TTL load.

PORT 3

Port 3 is an 8-bit quasi-bidirectional |/O port. It also contains the interrupt, timer, serial

port and RD and WR pins that are used by various options. The output latch corresponding

to a secondary function must be proarammed to a one (1) for that function to operate. Port

3 can sink/ source one TTL load. The secondary functions are assigned to the pins of Port

3, as follows:

- RXD/data (P3.0). Serial port's receiver data input (asynchronous) or data
input/output (synchronous).

- TXD/clock (P3.1). Serial port's transmitter data output (asynchronous) or clock
output (synchronous).

- TNTO (P3.2). Interrupt 0 input or gate control input for counter 0.

- INTT (P3.3). Interrupt 1 input or gate control input for counter 1.

- TO (P3.4). Input to counter 0.

- T1 (P3.5). Input to counter 1.

- WR (P3.6). The write control signal latches the data byte from Port 0 into the
External Data Memory.

- RD (P3.7). The read control signal enables External Data Memory to Port 0.

RST/VF,D

A low to high transition on this pin (at approximately 3 V) resets the microprocessor. If
VPD is held within its spec (approximately +5 V), while VCC drops below spec, VPD will
provide standby power to the RAM. When VPD is low, the RAM's current is drawn from
VCC' A small internal resistor permits power-on reset using only a capacitor connected to

VCC'
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ALE/PROC
Provides Address Latch Enable output used for latching the address into external memory
during normal operation. Receives the program pulse input during EPROM programming.

PSEN
The Program Store Enable output is a control sianal that enables the external Program
Memory to the bus during normal fetch operations.

EA/VDD

When held at a TTL high level, the processor executes instructions from the internal ROM/
EPROM when the PC is less than 4096. When held at a TTL low level, the processor fetches
all instructions from external Program Memory.

The pin also receives the 21 V EPROM programming supply voltage.

XTAL1

Input to the oscillator's high gain amplifier. A crystal or external source can be used.

XTAL2
Output from the oscillator's amplifier. Required when a crystal is used.

ADDRESS LATCH, U903

U903 is an Address Latch. The latch appears transparent to data (i.e., the outputs change
asynchronously) when Latch Enable is high. When Latch Enable goes low, data meeting the
set-up time become latched.

The Output Enable input does not affect the state of the latches, but when Output Enable

is high, all outputs are forced to the high~-impedance state. Data may thus be latched even

when the device is not selected.

( DO 2 —-1-9—@0 Inputs Output
01 3 18 al Output | Latch
Enable | Enable D Q
D2 —2 175 L H H
L H L L
Data D3 —— —16 43 Noninverting o
Inputs
D4 6 ;5—0 4 Outputs L L X | change
05 7 14 . H X X z
D6 —8— —L3_q6 X= dont care
D7 9 12 Q7 Z= high impedance
Latch 1 l
Enable PINNING AND
Output 1 Vce =Pin 20 FUNCTION TABLE U903
Enable GND=Pin 10
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RAM, U905

U905 I1s a 2K x 8-bit CMOS static Random Access Memory (RAM) with OE for fast memory
access and CE for minimum stand-by current.

I — S
Ag © — ! | MEMORY ARRAY
Ag o5 row | ! 128 ROWS «—oVcc
Ag o———T5JSELECT| | 16 COLUMNS —oVss
Ag o————IF%— : x8 BLOCK
AS ° E [
Ao
110 o—p———1>—
1104 o - ——| COLUMN 1/0
1103 o D_—J INPUT = CIRCUITS
1/0g © L DATA —; COLUMN SELECT
1/0c o E’_ CONT-
5 b | ROL
1/0g © P vl T;lvl <71
/07 o t— $ I 4
1/0g o- .
Ap A1 Ay A3
TS o—1
RIW o—{—
— —q
BE o0—9__ )

A7II 24| Vee
ASIZ 23|Ag
As3 22]ag
' 21]RIW
As[s] 20|08
Azl 6] 19] A

a7 (18]S

aol8 ] 17]1/08
109 | %n&
10210 - 15108
103 [11] [14]105

Veg [12 13|10%
5 j BLOCK DIAGRAM U905

The RAM is write protected when a power failure occurs. When the power is critical, a
"high" (taken from +5 V cont.) will occur on u-reset (J90A+B, pin 21). This will result in
a "high" (this "high" will follow the Vcc until the Vcc reaches 2 V) on U914A, pin 7, which
disables the RAM. If Vcc is less than 4V, Q903 will turn off and Q905 will turn on to
prevent Q904 to turn on. R924 will then clamp CE on U906 to "high".

61.160-E1 _6-
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EEPROM, U904

CF6001, COMMON FUNCTION BOARD

Storno

U904 is a 5-volt 2048 x 8-bit Electrically Erasable Programmable Read Only Memory (EEPROM).

High voltage programming is optional. The package is a dual-in-line.

When VCC

is below 3.0V (VWI), write-cycles to the device will automatically be inhibited.

During power-up, the device automatically prevents any write operation for a period between

5 and 20 ms after VCC reaches the VWI level.

A WE pulse of less than 20 ns will not initiate a write-cycle.

|

Vee O—
GND O—s o o
Vop O—» DATA OUTPUTS ~0,"7
OE —+{ OUTPUT ENABLE I
CE/PGM CHIP ENABLE = AND == OUTPUT BUFFERS
PROG LOGIC
. v -
= DECODER e, Y GATING
Ao A0 —>
ADDRESS | —% —
INPUTS | —] X 16 . 384 BIT
P— L ]
— DECODER . CELL MATRIX
—
[ ]
L ]
——
AT - 267 Vee
As T 2 23 Ag
As] 3 22[JAg
Auld 4 21 VPP
A30 s 20[J GE Ag-Ayp | ADDRESSES
A —
2g s 190 Ao CEIPGM | CHIP ENABLE/PROGRAM
Avg o7 16 K 18[JCE — :
Ao s 1700, OE OUTPUT ENABLE
% s 16J0¢ 0g-07 | OUTPUTS
0110 150105
O2n 1130,
GND (12 1317 0,4
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EPROM U902

CF6001, COMMON FUNCTION BOARD
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U902 is a 32K x 8 bit Ultraviolet Erasable and Electrically Programmable Read-Only-Memories
(EPROM), in a dual-in-line package. The EPROM contains the program as such of the radio.
During Read operation the vcc power supply must be 5V +5% and the Vpp voltage must

equal Vcc'

ROW
DECODERS
Ack Dcs%lb%hég
OE—"  (onTROL
CE———> LOGIC
Vpp 1 /28 H
A ]2 27 ]
Aq []3 26 ]
Ag [ 25
Ag []5 24%
A, [1s 23|
Ay []7 22 ]
Ay [ 8 21 ]
Ay ]9 20 ]
Ag []10 19 ]
Op [ M wj
0y (]2 17[_]
0, []13 16 ]
GND [ 14 15

61.160-E1

MEMORY
ARRAY

COLUMN ADDRESS
GATING

110
BUFFERS

BLOCK DIAGRAM AND PINNING U902

Ag-Ay, | ADDRESSES

OE OUTPUT ENABLE
0p-07 DATA OUTPUTS
CE CHIP ENABLE
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INPUT EXPANDER, U910

CF6001, COMMON FUNCTION BOARD

U910 is a tri-state octal D-type latch serving as an input expander.

OUTPUT EXPANDERS, U909 - U913

U909 - U913 are quad 3-state Dtype flip-flops serving as output expanders.

Data meeting the set-up time is clocked to the outputs with the rising edge of the clock.

The "Output Enable" input does not affect the states of the flip-flops, but when Output
Enable is high, the outputs are forced to the high-impedance state. Data may thus be

stored even when the device is not selected.

4
oE1[ ] 16 Jvee Do4— 3 a0
13 4
oE2[]2 15 JReset Data ) D! a1
Inputs DZ& —SQZ
Qo| |3 14| |DO
C 1 p3-1! -5 a3
Q1 ]4 1301
oz:s 12[]D2 Clock S
03[ 6 n :]D3
9
Data- ) DE1—=90
Clock[]7 10[J0E2 Enqblgs{ D€l o D__
GND| |8 9| |DEN
E :] Reset 15
1
Output | OE1—9 >
Enables { oez—z—o
Vcc =Pin 16
GND=Pin 8
Inputs
Output
Enables Data Enables Data | Output
OE1 OE2 | Reset Clock DE1 DE2 D Q
L L H X X X X L
L L L L X X X | no change
L L L H X X X | no change
L L L - H X X | no change
L L L e X H X | no change
L L L e L L L L
L L L e L L H H
L L L AN X X X | no change
L H X X X X X | high impedance
H L X X X X X | high impedance
H H X X X X X | high impedance
US09/U913  BLOCK DIAGRAM, PINNING AND TRUTH TABLE
61.160-E1 -9 -
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U908 and U911 selects the code plug unit used as an option in the CQM6xxx.

CP,

i
12 CPy - 5-STAGE JOHNSON COUNTER

15| MR i
DECODING AND OUTPUT CIRCUITRY 05'9 12
OO 01 02 03 0, 05 06 07 08 09
32 a7 o 569
MR Cl50 CP, Operation PINNITJG ‘ |
H X X 04=05_g=H:0  toOg7 L El_’o clock .Input (LOW to HIGH trquered)
L H .- | Counter advances CPq clock input (HIGH to LOW trigqgered)
L e L Counter advances MR master reset input
L L X No change 90 to Og decoded outputs
L X H No change Os-9 carry output (active LOW)
L H e No change
L N L No change VSS'_‘ pin 8
VDD= pin 16

H= HIGH state (the more positive voltage)
L= LOW stats (the less positive voltage)
X=don't care
[ = positive-going transition
= negative-going transition
U908, BLOCK DIAGRAM, PINNING AND TRUTH TABLE

DATA QUTPUTS Inputs
e 10 " vz Y3 ve ¥s Ye Enable Select Outputs

‘15 ’15 ’14 ’13 ’12 ‘n ‘10 9 Gl GZJC B A | Y0 YI Y2 Y3 Y4 Y5 Y6 Y7

X HI|X X X|H H H H H H H H

L X |[X X X|H H H H H H H H

H L L L L|L H H H H H H H

H L L L H{H L H H H H H H

H L L H L|{H H L H H H H H

. H L |L H H|H H H L H H H H

H L [H L L|H H H H L H H H

H L (H L H|H H H H H L H H

H L [H H L|H H H H H H L H

H L H H H|H H H H H H H L
' ‘2 ‘3 “' \5 |6 7 8 %C2= G2A + G2B
A B C ca c28  C OJ'IZPUT GND 'I'_’: lho'ghllee'
SELECT ENABLE X=don't care

U911, BLOCK DIAGRAM, PINNING AND TRUTH TABLE
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3-STATE BUFFER U901

U901 which is the H-bus driver,
high current source and sink capability.

is a Hex non-inverting buffer with 3-state outputs, and a

H-BUS DATA SIGNALLING

The H-bus is a low-impedance bus with tri-state outputs.
The master controls the bus by controlling the DIRECTION-line (DIR).
activates DIR, this indicates to all the slaves, that the next byte on the DATA-line contains

When the master

the address of the slave with which the master wants to communicate with. Every module on
the bus must read this byte, and the one who recognizes its own address must activate its
local output enable line and continue to collect all bytes arriving, untill the master comple-
ments DIR, and then it must transmit the appropriate response.

RADIO CONTROL BOX
CF6001 CL6003
uso1
RXD k¢ 112 .
vee vee [l<01
2 3
1N\ 2% Rov R21S 020142 P30
L w100 DIR: R210 T .
.,____?1 15 i a1 czze_tg'z_f_ tzz_L 47 ' ! 3
" P A 8T P32
LS 2R B D
€905
e T 00 |
vee 10 9 R2Z |omy,
U906 L] 1:5 v v 0K U200
8031 ct P e 15 8051
0902 | 020070
> R916 R9 R216
e\C e R DATA 100 sz'%l 3 ; in
c393 T pes] w2zl ceas] @ L |
n, 100p 100p 10n
o/ T & — P
10 *E 5 csoz 11 12
l/ 100p |
Voo I R204
R91L 22 R203
e R912 I ‘ R205 vee SN
P34 Q909 100 100 P33
L0907 (aory | | 28 Lo
J;Jﬂ 47 . . 100p /-J_7 10n
‘0'=ACTIV , i
‘1" = 3 STAT 8 BIT 9600 BAUD
H-BUS DATA SIGNALLING BETWEEN CF6001 AND CL6003
D0404.300
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BYTE-FORMAT ON THE BUS

start | LSB MSB P stop

Each byte sent on the bus contains a start-bit (low), 8 data-bits (LSB first), a parity-bit
(even) and a stop-bit (high).

The H-bus is operating at a speed of 9. 625 baud, thus taking about 1.1 ms to transfer
each byte.

ON/OFF RESET

Certain signalling requirements add complications to the operation of the on/off system in
the radio.

For example, the system may require that the radio sends a signalling message before
switching off. When the operator presses the on/off button the radio must send the message
and then turn off the hardware. This means that the ultimate decision to turn off the radio
is taken by the main processor, not by the operator.

+5V
Q714
+5V CONSTANT

ONJIOFF ¢ PSU.ON PSU

RESET

Q718
PORT
EXPANDER
- P1,0
HP INTERRUPT
€ > P32
MAIN
CONTROLLER
POWER
{1—e FAILURE/ > RESET
J; RESET
710
A
CLK
FROM RF WATCH DOG -

ON/OFF RESET CIRUIT IN CFB001
BLOCK DIAGRAM
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A watchdog consisting of U703, U704, U705 and associated components, is used for monitoring
the correct operation of the main processor and for resetting the whole system, should it
detect a fault. If this system should fail the operator can effect a total reset by keeping

the ON/OFF button depressed for more than 3 seconds.

The on/off status of the radio is held in the flip-flop formed by U701a, U701c. This IC is
supplied from the constant +5 volt supply and is active all the time during which the radio
is connected to a suitable supply.

By pressing the ON/OFF button a positive potential is placed onto the ON/OFF RESET line,
and Q715 will conduct and set the ON/OFF status flip-flop. The power supply will then turn
on.

At this stage, with all supplies available, the main processor can function correctly, P1.0
on U906 will be taken high by the reset signal and will remain so until the microprocessor
decides to turn off the board. By pressing the ON/OFF button again, the main controller
will receive a high level interupt (via D707), and will be able to decide whether or not to
act on the ON/OFF request.

After performing the appropriate operations the micropr;)cessor takes P1.0 low, resetting the
ON/OFF status flip-flop and switching the power supply off.

The system may be reset from the control box by pressing the ON/OFF button for more

than 3 seconds. This will discharge C710 and reset the main processor via the power failure

circuitry.

In order to supply the necessary reset pulse to other devices external to the radio but
operating on the same ON/OFF RESET line high to +5 volts by making Q714 conduct.

LOW VOLTAGE RESET, U702 c/d

Two comparators U702¢c, U702d monitor the battery and the +5 Volt supplies and provides
signals to the main processor in the event of a power failure. At battery levels between 7
and 9 Volt the main processor receives an interrupt and proceeds to load important status
information into the battery backed-up RAM. At Voltage levels below 7 Volt the main
processor is reset and remains so until the battery supply rises above approx. 9 Volt.
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AUDIO/SIGNALLING

Storno

[__OuTPUT PORT

OUTPUT PORT

DEEMP.

VOLUME
CONTROL|,

DCAP 7720
8ol

m———————= ———————— =

| |

| o o | AUDIO

| ~ — — ~No —|— AMP

| N VY] I

L_—___3056 COoDEC U802 __ ____ |
RX .
LINE

MiC.
<
MOD.
g HIGH | | PRE. LIMI- SPEAT-
Pass [ amp TER eR &

TX LINE

AUX.TX MOD.

DIGITAL SIGNAL PROCESSOR 7720, U801

[\

b

PROCESS

N
"l

il

LS|

LS 11

PROCESS
RX

TX MOD

AUDIO SIGNALLING CIRCUITRY IN CF6001
BLOCK DIAGRAM

The majority of the signalling functions are performed in U801 (7720). The 7720 is especially

optimized for signal processing. It features a 16 bit wide ALU (Arithmetric/Logic Unit), a

16 x 16 parallel multiplier, 23 bit wide programme word and only 250 nsec. instruction cycle

time.

The 7720 has two |/O ports, one of which is an eight bit parallel port, compatible with the

main processor data bus, and the other beinag a serial [/0 port for the transfer of the digi-

talised audio signal.

The realisation of a function actually corresponds to a call to a subroutine with the passing

of the appropriate parameters. For example, the same basic filter routine may be made to

work at different cut-off frequencies by sending different parameters to the routine.

Most of the parameters required by the different subroutines such as cut-off frequencies,

oscillator frequencies and amplitudes can be set externally by the main controller.

The 7720 is setup for a given function by interrupting its present process and sending two

eight bit command words via the parallel data bus to registers internal to the 7720.
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AUDIO IN
HIGH PASS —~ AUDIO OUT
CHANNEL GUARD - o :
REJECT
CHANNEL GUARD : SPLATTER FILTER
TONE GENERATOR COMPENSATION
TONE GEN # 1 —/QLTS
TONE GEN # 2
S
DATA IN
ATT. TONE GEN. -—T LOAD/MODIFY/READ S—
PARAMETERS
BINARY —BL
ENCODER
DATA BUFFER
r————— ~1I r——---:
! : DATA OUT
~ ] DATA
LIMITER Y BPF M+ DETECTH+= BUFFER
CORRELATORS FRAME WORD DETECT
REPLICAS. AP
SIGNAL PROCESSOR 7720 IN CF6001

FUNCTIONAL BLOCK DIAGRAM

D404.293
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CODEC, U802

1|

vss

GND (]
VFROE
veed

FSgr E
og[]

BCLKRp
CLKSEL

MCLKg
PON L

-

@

[JVFy 1.
CJvF, -
[]16Sx
7Sk
[1Fsx
[0«
[]BLCK
[IMCLKy

usoz

VFyl-

ANALOG
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CF6001, COMMON FUNCTION BOARD

VFRO

POWER

AMP%

AUTO-ZERO
LocIC

RC SWITCHED
ACTIVE CAPACITOR S/H
FILTER BAND-PASS DAC
FILTER

VOLTAGE A/D : XMT
{ CONTROL
REFERENCE O »
°e |

I

L___-¥___}__{__________“’i’fi"_“i’.“_’ls_"l“_s_}__ 1’1[

Ve  Vss GND

LOW-PASS DAC

FILTER LK

TIMING AND CONTROL

MCLK, MCLKy BCLKg BCLK, FSg
PON CLKSEL

The digitalised input/output sianals are supplied to/from U801 via U802 (3054 Codec).

The CODEC is a combined 8 bit u-law analogue to digital (A/D) and digital to analogue

(D/A) converter.

All necessary filtering is included inside the IC to remove aliasing components and to shape

the frequency response after the D/A process.

The necessary timing signals to generate the 7.7 kHz sampling are provided by dividing
down the 7.4 MHz oscillator signal in U705b and U804.

AUDIO GENERATORS

Audio generators are implemented in the 7720 to be sequentially accessing values in a sine

look-up table internal to the 7720. The frequency is determined by the magnitude of the

phase increments from one sample to the next. Generators are used to generate sequential,

DTMF, FFSK and supervisory tones. A special generator is required to produce the CTCSS

tones and is capable of immediately altering its phase by 180 degrees for squelch tail elimi-

nation.
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FFSK DEMODULATOR (Fast Frequency Shift Keying)

The FFSK is demodulated by correlating the input signal with a generator giving two output
signals corresponding to the two possible FFSK states, '1' (1200 Hz) and '0' (1800 Hz) at
1200 baud, or 1200 Hz and 2400 Hz at 2400 baud. To obtain clock synchronisation the

generator is locked to the input signal using two phase comparators, one for each possible
input frequency.

SEQUENTIAL TONE DECODER

The input signal is limited to suppress noise and amplitude variations and then applied to
15, 2nd order bandpass filters corresponding to the 15 possible tones.

The outputs from the filters are fed to the detectors where the level of the signal is converted
to a 'signal present', 'no sighal present' condition.

RX AUDIO PATH

The 110 mV RX line coming from the demodulator is passed via the analogue switch U810b to
the deemphasis circuit U807. The signal then passes to the volume control formed by U805.
The volume control is arranged to have nine steps with approximately 7 dB between each
giving a maximum attenuation of 56 dB. The output from the volume control passes to the
audio output amplifier U808. The amplifier consists of two separate amplifiers connected in a
bridge configuration and in this mode is capable of supplying 10 W into 4 ohm. This confi-
guration produces a floating output signal with respect to ground and care must be taken
when measuring with instruments having grounded input terminals.

PROCESSED RX

The processed RX is a buffered version of the received audio signal taken from just before

the volume control. The signal can be muted under software control.

TX AUDIO PATH

The microphone input is a standard STORNO 600 ohm/110 mV with a DC supply through the
signal led from the CF6001. The microphone may be muted by removing this supply by
switching Q801. Low frequency noise is attenuated in a 3rd order lowpass filter centered
around U806b, and the signal is preemphasised in U806a.

61.160-E1 -17 -
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The amplifier U806d forms a virtual earth mixing stage for the preemphasised microphone
signal and the TX line signal.

The signals appear at the output of this stage at a nominal level of approximately 1 V RMS.
The limiting action is performed by D801 with clipping levels set at approximately #2.5 V.

The stage U806c forms another summing point where the tones from the DECAP may be

added. The splatter filter required to remove the harmonics generated by the limiter is

formed by U807a, U807b and associated components. The filter is a fourth order design, the

frequency response of which can be modified to accomodate both 12.5 and 25 kHz channel —
spacings by including R826, R830 for the latter.

SPECIFICATIONS

Operating voltage
10.8 VDC - 15.6 V DC (13.2 V nom.)

Current consumption (battery)

OFF: (CF alone all outputs unloaded Vbatt.= 13.2 V) <10 mA -
Stand-by:  (CF alone all outputs unioaded Vbatt.= 13.2 V) <275 mA
RX: (10 W output into 4 ohm CF alone all outputs

except LS unloaded V batt.= 13.2 V) <2.5mA B

Outputs

Open Collector J901 pin 16, 17.

High current outputs for switch units. <100 mA a Vout <0.5 V
(diode protected for relay driving)

TX AUDIO PROCESSOR

Microphone input

110 mV for 60% of max. deviation at 1 kHz modulation frequency.

Gain

19 £3 dB at 1 kHz, measured from mic. input to TX mod. output.

Audio Response

measured under non-limiting conditions. _

100 Hz <-30 dB
400 Hz -8.5+1dB
1000 Hz 0dB (ref.)

2700 Hz +8.2+1dB

3000 Hz +8.2 +1dB

6000 Hz <-10 dB -
25000 Hz <-40 dB
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Distortion Audio response
_ Max. 1% at 70% of max. deviation measured at 1 kHz. 100 Hz <+ dB
300 Hz 9+1.5dB
TX line input 1000 Hz 0 dB (ref)
— 110 mV for 60% max. deviation at 1 kHz. 2700 Hz -8.5+1dB
6000 Hz -15.5+1dB

RX AUDIO PROCESSOR
— Volume control

RX line input 9 levels of 7 +1 dB= 56 dB.
110 mV at 60% max. deviation at 1 kHz. More than 6 dB of excess qain is available.
AUDIO POWER AMPLIFIER Temperature range
Operating: -25°C to +60°C
— Gain Storage: -40°C to +70°C
46 dB £3 dB at 1 kHz
Rload= 4 ohm Mechanical dimensions

- LxWxH: 162 x 127 x 22 mm
Rated output

Rload= 4 ohm Weight
- Vbatt=13.2 V 200 g
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