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Storno ‘ Storno

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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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

61.022-E2
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ADJUSTMENT PROCEDURE

CQM6330

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
Distortionmeter

AF Generator

DC Power Supply
RF Probe
Trimming Tool

6000 Service Box
Service Prom M6000

GENERAL NOTES

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

During adjustment the transmitter must be connec-

0.4 - 512 MHz
Psophometric

0.1 - 10 kHz

10 - 20 V/0-10 A
Part no. 95.0059-00
Part no. 17.0053-00
Part no. 95D5014-00
Part no. 95D5015-00

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

ted to an RF wattmeter and keyed.

Connect a voltmeter to P102 pin 9. (LOCK)

Check that the lock signal is 0 V (Low).
Adjust R133 for rated RF power.

Select a channel with reduced power, if used.

Adjust R132 for rated reduced power.

61.165-E1

TRANSMITTER FREQUENCY

Connect a frequency counter to the antenna out-

put through a suitable attenuator.

Adjust L701 for nominal transmitter frequency.
Requirement: Fnom +0.2 p.po.m. (parts per million)

61.165-E1
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TRANSMITTER MODULATION

Connect an AF generator to P102 pin 3-(4= GND).
Connect a deviation meter to the antenna output
through a suitable attenuator.

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: 86.970 MHz

Adjust R675 for maximum deviation:
CQMé6xx2: *5 kHz +0/-100 Hz
CQM6xx3: *4 kHz +0/-100 Hz
CQM6xx3: *2.5 kHz +0/-100 Hz

Select the center channel in the low frequency

window: 66. 46 MHz

ADJUSTMENT PROCEDURE CQM6330

Storno

Adjust R680 for maximum deviation:
CQM6xx2: £5 kHz +0/-100 Hz
CQM6xx3: +4 kHz +0/-100 Hz
CQMéxx4: +2.5 kHz +0/-100 Hz

Select the center channel in the middle frequency
window:  74.040 MHz

Set the AF generator output to 1.66 V r.m.s.
Alternately set the generator frequency to 1 kHz
and 20 Hz.

Adjust R677 for the same deviation at both modu-
lation frequencies (£100Hz).

Check and if necessary readjust R677 for maximum
deviation (+0/-100Hz).

Connect the AF generator to J901 pin 22 (TX LINE).
Adjust the generator output to obtain 60% of maxi-
mum deviation:

Requirement: AF input 100 mV %3 dB.

RECEIVER ADJUSTMENT

RECEIVER FRONT END

Select the center channel of the low RX frequency
window: 66.510 MHz

Connect a diode probe and DC-Voltmeter 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 - f e.m.f.).
Adjust L3071, L302 and L304 for maximum volt-
meter reading.

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

ments in minimums 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: 87.060 MHz

61.165-E1

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 input.
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, L304, L306, L308, L310, L312.

61.165-E1
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21.4 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 Y (10 - 20 mV)
unmodulated.

Connect a diode probe to TP5.

Adjust L403 and L405 for maximum.

Set the generator output to 1T 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.

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:

CQM6332: 0.7 uVv
CQM6333: 0.7 uV
CQM6334: 1.0 uV
61.165-E1

ADJUSTMENT PROCEDURE CQM6330
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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:

OFF: 27 mA
Receive Stand-by: <750 mA
Transmit (25 W): 6.52 A

Values are typical and may only be used for

reference.

61.165-E1
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TEST PROM

COM6xxx

Part no. 95D5015-00

Stormo

CHANNEL RADIO RX-FREQENCY TX-FREQUENCY | POWER
1 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 Full
33 633x 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 Full
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

61.167-E1



Storno

Storno

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 L701 for nominal transmitter frequency.

61.107-E1
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CQMe66x only
Adjust L1 in U611 oscillator for nominal

transmitter frequency.

Frequency adjustment accuracy:
Fnom +0.2 p.p.m. (parts per million)
e.g. Fnom= 445,125 MHz

tolerance=  445.1161 MHz - 455. 1339 MHz

TRANSMITTER MODULATION

Connect a deviation meter to the antenna connec-

4

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

CQMéxx4= *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

CQMéxxl4= *1.5 kHz

Measure 20 dB psophometric SINAD on all channels:

Typical Sensitivity:
CQM6112= 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 uV
CQM6663= 0.8 uV
CQMe664=  1.15 uV
CQM6774= 1.15 uV

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
CQM6xxi4= +1.5 kHz

Connect an AF voltmeter to P102 pin 10.
Adjust Ru24 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.
Squelich 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
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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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Stormo Storno

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 (0405-Qu406). 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- 61.162-E1
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SCAN  SQUELCH FILTER FILTER RECOVERED
NC GND MUTE CONTROL IN QUTPUT INPUT AUDIO
SO
3 N[
Ne [2] 15] GND 4
AUDIO
ne [3] MUTE SQUELCH TRIGGER
WITH HYSTERESIS
SCAN
vee [4] 13| conTROL DEMODULATOR
LIMITER uaor SQUELCH ;
iNPUT LS 12] |nPUT MIXER N N
FILTER LIMIT. 11
DECOUPLING [6 | ] outPUT e AMF) 5o::)p
DECOUPLING [7 10] FILTER OSCILLATOR 22
L INPUT
DEMO - K8 A
2an0 5 9] DULATOR ; . . /6\ - .
QUTPUT \/ N4 O/ o/ N
NC NC NC vee LIMITER  DECOUPLING QUAD
INPUT coIL

PINNING FOR U401

2nd IF AMPLIFIER | D404.391

SQUELCH

BLOCK DIAGRAM FOR U401

2nd IF AMP. | Duos.390

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

signal

U402 PIN 5
FROM U401 PIN 9

61.162-E1

U402 PIN 3
TO U401 PIN 12

61.162-E1
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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 signal 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

r— U616 PIN 4

-
_;_[:——‘— —€ LOCK DETECT FROM U616
| ¢
INPUT PROM 7, 4 MHz

OSCILLATOR —«& SERIAL CLOCK IN FROM U610 PIN 1
(SERIAL CLOCK P102 PIN 7)

o SERIAL CLOCK IN FROM U610
PIN 14 (SERIAL STROBE IN P102 PIN 8)

a DATA IN FROM
SHIFT REGISTER U606 PIN 10

4

vDD ,VDD
5 3 9 111312 19
17—6 )
FROM U607 PIN 3 | _p TO OPTOCOUPLER SWITCH
PRESCALER >——10 U608 U615 PIN 5
TO U607 PIN 1 «— |8
PRESCALER %o 6 1 20 18
’ r | » TO VOLTAGE COMPARATOR
NCNC NC . 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 loadinag.
Internal 31 bit latch.

4 CHARGE PULSE NC

—_—s
f 18 HOLD CAP
< 15_RAMP CAP
e —)
Ll
b 14 BIT SHIFT REGISTER \ OUTRUT BiAS
LATCH 13 20 RAMP BIAS
ENABLE
17 ANALOG
— )b 14 BIT LATCH R > ° P oUT
ANALOG
0sC. 3
out® & 13_ V0D

DETECT |(¢&—0

osc 2 R R DIVIDER - 16, VSS
IN C 14 BIT PROGRAMMABLE COUNTER

OL[; A DIVIDER N DIVIDER
FIN c L]
7 BIT COUNTER 10 81T COUNTER 6_ FREQUENCY NC
CD‘_I = DIGITAL ™ SENSE (FS)
MODULUS , 8 N &
CONTROL “[j.;i]' DETECT
- 3 2m LOCK
Ly 3
ENA 7 BIT LATCH ENA 10 BIT LATCH DETECTOR
- ] 14 SHIFT REGISTER
T
oATA INOLZ— o] 1817 b 78BIT S-R b 108IT S-R — ou
o c 5_ V0D
§ L i -
cLock o1t bl

BLOCK DIAGRAM U608
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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 hiagh 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 fregyency 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 where P + 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-
agramming 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 signal. This signal is AC

coupled to OSCin.

61.162-E1 -5- 61
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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 suppliés 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 4o
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
RF 6662 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 ' \_/
LOW=max. ove} CONTROL INPUT E E SUPPLY VOLTAGE Vcc (9V5)
NEG. EDGE [ 2] 7] REGULATED VOLTAGE (5V5)
POS. EDGE E E INPUT (SIGNAL GND)
GROUND [ 4 E INPUT (SIGNAL)
PINNING U607

61.162-E1 -7- 61.162-E1
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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 voltaae 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 E——l— —‘—E OUTPUT C
ouTPUT A [2] 13] outPuT D 10 15
?"K. ANODE :PIN 1,3
AN O\ E] GND 20 16

v E CATHODE  :PIN 2,4
EMITTER :PIN 5,7

A-INPUT [4] [11] D.INPUT 30 17

?‘ COLLECTOR :PIN 6,8
AINPUT [5] 10] D-INPUT 4(] - s
B-INPUT [§6] n 9] C.INPUT

B+ INPUT |Z 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 - 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 lock.

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 |38 3S Q7 No Chg.
~o 0 X X |3S 3S No Chg. Q7
e 1 0 X | No Chg. | NoChg. | Q7 No Chg.
_~ 1 1 (] 0 QN -1 Q7 No Chg.
7 1 1 1 1 Q-1 Q7 No Chg.
~e 1 1 1 { NoChg. | NoChg. | 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
2
37
-
s
6
7
8 [

DATA
cLock
Q1
Q2
Q3
Qs

Vss

STROBE

VDo

OQUTPUT
ENABLE

Qs
Q6

Q7

116
115
114
113
112
n
310
39

Stormo

TRUTH TABLE AND PINNING U606

U606 pin 4,5,6,7 are used for VCO control, tracking and madulation 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

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, Q105) with a nominal output power
level of 22 Watt. It is connected to the duplex filter antenna switch through a towpass
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

B 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.
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CHIP SIDE

Storno

COMPONENT SIDE

X0 OUT

GND 8.5V

MOD

CRYSTAL OSCILLATOR X06000
COMPONENT LAYOUT

D404.226




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'

61.160-E1 -4 - 61.160-E1
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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

61.160-E1 -5- 61.160-E1
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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

Storno

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.

61.160-E1 - 13 - 61.160-E1
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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.

61.160-E1
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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
N T

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.

61.160-E1
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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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CL6003

CONTROL LOGIC BOARD

Storno

The CL6003 is used as the controller in the Control Panel as well as in the Handset Control

in the 6000 mobile program. A microprocessor controls all general functions of the CL.

The serial communication between the CL and the main controller in the radiopart is handled

by a H-bus (Hybrid bus).

By commands from the keyborad different functions defined by main software in the radio

can be controlled. Different information to the user will be displayed on a 16 position dot

matrix Vacuum Flourescent Display and 13 symbols light emitting diodes on the front.

It is possible to insert a code plug device in the control box for service purpose where

personality information can be stored.

The backlight is controlled by a light sensitive switch.
The CL6003 is on a single PWB and contains the following circuits:

- Microprocessor
- H-bus interface
- VFD driver unit
- Voltage tripler
- Filament voltage

- Light sensitive switch for backlight

MICROPROCESSOR

- Backlight

- Symbols drive

- On/off-reset circuit

- H-bus address designation

- Connector system

The central part of the control logic is an 8 bit Nmos microprocessor (8051) in a 40 pin

dual-in-line package (U200).

The 8051 contains a non-volatile 4k x 8 read-only program memory, a volatile 128 x 8 read/

write data memory, 32 I/0 lines, and on-chip oscillator.

The clock frequency of the crystal, Y200, driving the microprocessor through pin 18 and 19

is 11.132 MHz.
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| INTERRUPTS syneHiRo
INTERRUPTS CONTROL PARALLEL PORTS SERIAL  SERIAL
ADDRESS/DATA BUS IN out
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Name

Port. pin

RXD
TXD
INTO
INT1

Po.
PO.
Po.
PoO.
Po.
PO.
Po.
PO.

P1.
P1.
P1.
P1.
P1.
P1.
P1.
P1.

P2.
P2.
P2.
P2.
P2.
P2.
P2.
P2.

P3.
P3.
P3.
P3.
P3.
P3.
P3.
P3.

0

N O E W N =

- o

N o o FEWN =2 O N W W N

N O n FE W N~ O

Function

Backlighting disable

PTT input (low = activated)

Hook switch input (low = off hook)
LED indicator C

LED indicator B

LED indicator 9

LED indicator A

LED indicator 8

Keypad row input 0

Keypad row input 1

Keypad row input 2

Keypad row input 3

EEPROM serial clock

EEPROM serial data

EEPROM CS (chip select/programming handshake)
VFD character (grid) serial clock

LED indicator serial clock
VFD dot serial clock
Keypad column output 0
Keypad column output 1
Keypad column output 2
Keypad column output 3
Keypad column output 4
Keypad column output 5

UART receiver data

UART transmitter data

H-bus DIRECTION line

H-bus SERVICE REQUEST line
H-bus tri-state control
Common serial data output
Mic. enable

LS enable

Storno
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H-BUS INTERFACE
The on-chip UART on the microprocessor (pin 10-14) is used to handle the serial communi-

cation on the H-bus.
The external interface, U201, together with 1 interrupt and 2 control lines constitute the

9 10 vec PIN 16
A GND PIN 8
7 6
#B W
| 10N
DIRECTIO » U200, pin 12
5 <[~L lz. _
R
(RX) » U200, pin 10

H-bus interface.

R210 R215
3
C226| C22 C22
1200 mIooi mi
H-BUS DIR. 4 >+
R216 R218 3 e
100 L7 (TX)
H-BUS DATA | 5>+ p <4 U200, pin 11
C20% 2. " .

TENABLE <4 U200, pin 14

¥
6
§

15

RDt
2
H-BUS 6> R203

SERV. REQ. ' :wo _L Q205
~—L €228 €229

;1009 /—77|_ 10n

VFD DRIVER UNIT

(B

o2
X
NG

SERVICE REQ

» U200, pin 13

I

The Vacuum Flourescent Display driver unit consists of an anode drive unit and a grid drive
unit.

To drive the 35 anodes in the 5 x 7 dot-matrix on the display a high voltage display driver
has been inserted (U101).

The interface to the microprocessor comprises a serial data line and a serial clock line.

The grid drive consists of two 8 bit shift registers (U205/U206) whose 16 outputs are buf-
fered by 16 transistors to the display grids.

The input data to the two shift registers (pin 7) are controlled by the microprocessor in a
serial way.
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The shift registers (clocked by a low-to-high transition) are used for driving the character

select circuitry. A character is turned "on" by a logical "0" in the corresponding shift
register bit.

The first bit clocked into the display driver is dot no. 35 followed by the others in descend-

ing order, and the first character loaded into the driver is the leftmost.

D¢
SHIFT REGISTER
cL <«FROM uP
&16
5V » !
ZEJ . BUFFER
X ‘
AMBIENT LIGHT e STAGE
CONTROL
ov
1ev% 2zv%'
13v2 13y
-22v
35KHz Wigp
16x100K
@ D y -18v
PA 30 -27v
5 A/’s
! i’ GRID VOLTAGE
r( T 3 y
1 > {— F 35 | VOISP o} «+FROM pP
VFD ‘ VFD
il > y F DISPLAY ORIVER (| |q FROM 4P
FILAMENT
VOLTAGE

VOLTAGE TRIPLER

= 10V PP

DISPLAY INCB

The purpose of the voltage tripler is to deliver sufficient voltage to the VFD, pins 1 and 33.

It consists of an astable multivibrator, U203A, running at a frequency about 35 kHz.
The squarewave is amplified and boosted by Q211, Q212, Q213.

Then the voltage is tripled by the arrangement around D203, D204, D205.

The purpose of D206 is to create catode bias voltage to the VFD, and D207 stabilizes the

display voltage.

61.012-E1

Y
U100, pin 1, 33

R283

% U100
pin 33

w752 U.100

w10 pin 1

to R108 - 123 U101, pin 19

61.012-E1
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FILAMENT VOLTAGE

The squarewave formed by U203A is amplified by U203B and delivered to a symmetrical
booster bridge (Q222, Q223, Q224, Q225). The output from this bridge is "floating" because
of the capacitors €220, C221 and supplies the filament on the VFD (pin 1, 33) with a peak-
to-peak voltage about -5 V and +5 V.

® to voltage tripler VT -2208__
- _'”—-.-N;_
. Q222 223
u2038 ) .—@? !
2 A% cn6_L _czs
R280 on T, [10n
— TK :qam_'
cnzl —1TIS 1
10n-—T— = 1on
1 P mé [3 QZl
'IP 1F
Q22% ans
P -1 0209 T ‘I
===q-- U100, pin 33 U100, pin 1

LIGHT SENSITIVE SWITCH FOR BACKLIGHT

This unit consists of a photo transistor (Q200) which is connected to a Schmitt trigger circuit.
The purpose of this circuit is to create a well defined threshold level of the light.

The Schmitt trigger is made of two inverter gates (U202 D-E). The ratio between R201 and
R206 determinates the Schmitt trigger level.

The output of this Schmitt trigger is delayed by R211 and C204. The purpose of the delay

is to prevent flashing of the backlight caused by quick changes in the ambient light.

The time constant of this RC network is so determinated that the total delay time, from the
ambient light changes to the backlight reaction, is about 2 seconds.

D210 causes the T.on (backlight on) to be about 0 seconds, but T.off will be 2 seconds.

The following Schmitt trigger is equivalent to the first circuit except that the last gate is
replaced by a transistor, Q201, and its purpose being to create a defined shift.

It is possible to disable the circuit by putting the emitter of Q201 to a high level from the
microprocessor's pin 39.

The output is followed by two amplifier stages, Q202-Q203, to switch the light.

61.012-E1 -5- 61.012-E1
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The output of Q201 is used by Q226 to dim the VFD display intensity determinated by D212,
The output of Q202 is used, by the help of Q227/Q228 and D213/D214, to dim the symbol
LED's.

Ve Ve to VFD U100, pin 19

AMBIENT LiGHT
SENSE %

0212 vee
Q20

Q226

to symbol LED

o BACKLIGHT FOR KEYBOARD

1K

C232
100pF

U200, pin 39

BACKLIGHT

The backlight consists of 24 miniature LED diodes which are placed under the 24 keyboard
buttons.
BACKUGHT FOR KEY BOARD
rRae A Ao

&
o g

470
R22S M

Ao Mo A
J H1041 ZaH105 HIOG} ‘H107
.__L]R 26 I/éﬂoa]/é\og I/é-mo‘ﬁ'mn |

470
AMBIENT LIGHT SENSE p——¢

R2Z7 s Zir P Zh
12 gH113 g 114, gH115
- — L e e

R28 e A7 D e
A

:]”29 l/‘/mzol/‘/mm i/i/H 122]/(»4 123 :

470

SYMBOLS DRIVE

The CL board contains 13 LED-indicators whose functions are to light up symbols.

Eight diodes are connected to a shift register (U204) and buffer stages. A serial data line
and serial clock is supplying the shift register with the right information.

Another five diodes are connected direct to the microprocessor port 0 pins 3-7 via a buffer
stage.
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The buffer stages are in all 13 positions a transistor.
When the backlight is turned on a voltage drop about the two diodes D213-D214 causes the
supply voltage to all the diodes to decrease thus creating a dimming function on the symbols.

r vees

Q2

Q2

U200, pins 32-36

=

Ra7e ((R27S(R278 [R277 (R27
150 J1so LJ1eo
s v v
n12 133 [

Q228
Q221

. from back
light circuitry

3
3
”
U200, pin 15 U200, pin 21

ON/OFF-RESET CIRCUIT

The purpose of the on/off reset circuit is to deliver an on/off pulse to the on/off circuit
In the radio part and to reset the microprocessor.

A high pulse from the keyboard switch is regulated by two diodes, D202, to on/off line
level (1.2 V). The 1.2 V is going to the on/off circuit on the radio part which turns the
+5 V to the CL board on and resets the whole radio.

The reset pulse (+5 V) returns to CL6003 from the radio and turns Q204 on. This resets

the microprocessor (pin 9). In the time between the +5 V power supply is going on and the

reset pulse is coming, C227 is resetting the microprocessor. To uP, RST
A
Vec
4203 R300
1
ON/OFF RESET | 7 >+~ ON/QFF CIRCUIT
D215 Q204
R219 r==-= R222
4;7 E; i 0 K
TV T e B R22)
R284
ret== 10 K 230 82K82
AA | § 0202 100p
~ M ]
E| 8

i Gl Sl
1
|
|
ON/OFF |
KEYBOARD!
—_ - = d

H-BUS ADDRESS DESIGNATION

A diode, D211, between the backlight on/off pin and one of the keyboard pins will determine
which of the pre-coded adresses will be used for control box identifiation. The diode is
connected with a strap to the backlight pin. There should be no more than one strap present.
It is included that not connecting any strap at all is an address, too.

(See addressing instructions, drawing D404.167).
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CONNECTOR SYSTEM

All connections to the CL board are made by 3 connectors except in the handset control,
where the hook switch is connected into the PWB, pin 37. It is also possible to inserta PTT
switch on the board at pin 38.

Below is shown a list of the signals available on the connectors.

J203, Connectors for the radio (remote or local):

On/off reset line

GND

+13.2 V

+5 V -
H-bus data, request and direction

J203, RX and TX (audio select)
Mic. enable and LS enable, pins 8 and 9, are 2 control outputs. They are active low, i.e.

logical "0" means "on".

1 ohm resistors, R285, R286 are inserted for the handset control only.

J202, Code plug connector

+5 V -
GND

Serial data

Serial clock
Chip select

The EEPROM in the (removable) code plug contains 16 x 16 bits. It has a serial interface
with a data and a clock line plus a chip select pin, which, during erase and write

operations, also acts as a handshake line.

J201, Keyboard connector

A connector where the keyboard foil is inserted

PTT and Hook Switch
These are 2 active low inputs. The bounce time for the switches should be less than 9.0 ms

in order to avoid multiple on/off telegrams generated from a single activation.

61.012-E1 -8- 61.012-E1
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TECHNICAL SPECIFICATIONS

ELECTRICAL

The C1 PWB is supplied from the radio with two
voltages.

Supply voltage 1
10.8-15.6 V DC (13.2 V nom.)

Current drain 1
170 mA (Backlight off)

Supply voltage 2
+5 V £5%

Current drain 2
250 mA (Symbols off)

NOTE:

Every symbol LED is drawing about 20 mA each on

the +5 V supply.

H-BUS CONTROL SIGNALS

Maximum input
Lo voltage: (1.0 V)

Minimum input
Hi voltage: (3.2 V)

Maximum outputs
Lo voltage: (0.4 V)

61.012-E2

OUTPUT

On/off signal: J203 pin 7 (active High)
Hi voltage >1.2 V
Lo voltage <0.2 V

Audio select: (active Low)
Mic. enable J203 pin 8 <0.2V
LS enable J203 pin 9 <0.2V

(These signals are only present in the handset
control)

INPUT

Hook Switch for handset control version
Connecting H12 to GND: handset on hook

PTT
Connecting H13 to GND: PTT on (active Lo)

ENVIRONMENTAL
Temperature range

Operation -25°C to +60°C
Storage -40°C to +70°C

Mechanical dimensions
Length x Width x Heigth: 184 x 57 x 28

Weight
280 g

Storno
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H8 H1 H9 H10 HI

IN THE SAME INSTALLATION:
- ONE BOX AT LEAST MUST HAVE ADDR. 20H, WHICH MEANS NO STRAP.

- TWO BOXES MUST NOT HAVE THE SAME ADDRESS.

H-BUS ADDRESS

H2
Ci
o H3 CB ADDRESS
H4
o— NO STRAP
A D211 H5
o— H2
H6
o H3
L OH1 H7
fo! H4
H8
lo! H5
H9
H10 H6
o H7
H11
o H8
H9 -
WHEN THE CONTROL HEAD IS USED H10
AS SERVICE INSTRUMENT CONNECT
H1 TO H2. H11

20H
21H
22H
23H
24H
25H
26H
27H
28H
29H
2AH

ADDRESSING INSTRUCTIONS H-BUS ON CL6003

D404.167/2
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DATA
DIR.
SERV REQ,

MIC ENABLE
LS ENABLE

ON/OFF|
RESET

+13V

+ 5V

D

20

470

R228

b A

gz /‘/gnz“mn PLINPLILE |

ﬂH‘H? %11‘!8 /’/HHQ

H116
e

4,

Vcc
Q210 Q221
R —R26L
“ @208 RosS i
—
R250 @ k7 o7
KT Q208 p=rre UZ]
R251 R267—
&7 — K7 Q2T
) Q207 —R268 Q216
252 k7
——————C)’z‘w————‘@ R269,—
Q206 K7
—R220
R253 1 —L k7 azi
BACKUGHT FOR KEY BOARD K7 Ve R271
V4 Y ‘cc 1
Rl A0 2 Gon Lo R255 [1R259[]R257 []R258 []R256 K7
- 150 150 L)1so  Llso Ll1so R272[|R273 [ R27¢ [R275[R276 [|R277 [|R278 [ RZA
o e v oF o P N P Y 150" 0" |50 LI1so LIeo Ll1ao LJ1eo L)150
1104, 51105, 4H106, 4H107 ’ )
| ; 1561 #1127 T 1 SHIFT REGISTER
Ho T Brzelmogl mizsl M2 — 7loar U204 w7 W vV v v v
H129 1130 T3t [Hn32 Tr133 Trnae Jriss Thise
:‘RHG /{moa /{5109 /{Hﬁo //‘H111
<70

Storno
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70 |
lc218
Vee 10n
[T7713
Vec PIN 16  10n
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GND PIN 8 Ao
Q22 0225
== —=--10209
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NC NC
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op 100pF
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gt
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R285,R2686 ONLY
PRESENT IN G2.

CODE NO. M905980G1 - PANEL CONTROL
CODE NO. M905980G2 - HANDSET CONTROL
CODE NO. M905980G3 - PANEL CONTROL WITH CODE PLUG

CONTROL LOGIC CL6003
COMPONENT LAYOUT -CHIP SIDE

D404.159




ITEM NUMBER

DESCRIPTION

PAGE 01

M905980G1 CL 6003, FOR PANEL CONTROL
M905980G2 CL 6003, F. HANDSET CONTROL, W. HOOK-SW.
M905980G3 CL 6003, F. PANEL CONTROL,WITH CODE-PLUG
J709394G1 SUB ASM.: U200,- U-PROC., PROGRAMMED-
*"PARTS LIST:
CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION
C200 J707436P53 CAP CER NPO 68P 5% 50V 1 ALL
C201 J707436P37 CAP CER NPO 33P 5% 50V 1 ALL
Cc202 J707438P5 CAP CER CLZ2 1N 10% 50V 1 ALL
C203 J707444P17 CAP TA SOL 47U 20% 10V 1 ALL
C204 J707444P7 CAP TA SOL 10U 20% 16V 1 ALL
C205 J707436P61 CAP CER NPO 100P 5% 50V 1 ALL
C206 J707438P2 CAP CER CL2 330P 10% 50V 1 ALL
c207 J707436P61 CAP CER NPO 100P 5% 50V 1 ALL
c208 J707436P61 CApP CER NPO 100P 5% 50V 1 ALL
c209 J707438P2 CAP CER CLZ2 330P 10% 50V 1 ALL
C210 J707444P4 CAP TA SOL 1U 20% 35V 1 ALL
C211 J707444P4 CAP TA SOL 1U 20% 35V 1 ALL
Cc212 J707444P4 CAP TA SOL 1U 20% 35V 1 ALL
C213 J707444pP4 CAP TA SOL 1U 20% 35V 1 ALL
C214 J707444P4 CAP TA SOL 1U 20% 35V 1 ALL
C215 J707444P4 CAP TA SOL 1U 20% 35V 1 ALL
C216 J707438P14 CAP CER CL2 10N 10% 50V 1 ALL
c217 J707438P14 CAP CER CL2 10N 10% 50V 1 ALL
Cc218 J707438P14 CAP CER CL2 10N 10% 50V 1 ALL
C219 J707438P14 CAP CER CL2 10N 10% 50V 1 ALL
C220 J707444P4 CAP TA SOL 1U 20% 35V 1 ALL
c221 J707444P4 CAP TA SOL 1U 20% 35V 1 ALL
- c222 J707436P61 CAP CER NPO 100P 5% 50V 1 ALL
Cc223 J707438P14 CAP CER CL2 10N 10% 50V 1 ALL
C224 J707438P14 CAP CER CL2 10N 10% 50V 1 ALL
C225 J707436P61 CAP CER NPO 100P 5% 50V 1 ALL
C226 J707436P61 CAP CER NPO 100P 5% 50V 1 ALL
c227 B800650P16 CAP TA SOL 10U 20% 10V 1 ALL
Cc228 J707436P61 CAP CER NPO 100P 5% 50V 1 ALL
C229 J707438P14 CAP CER CL2 10N 10% 50V 1 ALL
C230 J707436P61 CAP CER NPO 100P 5% 50V 1 ALL
C231 J707436P61 CAP CER NPO 100P 5% 50V 1 ALL
Cc232 J707436P61 CAP CER NPO 100P 5% 50V 1 ALL
C233 J707436P61 CAP CER NPO 100P 5% 50V 1 ALL
C234 B800650P28 CAP TA SOL 4U7 10% 20V 1 ALL
C235 J707438P26 CAP CER CL2 100N 10% 50V 1 ALL
D200 J707389P1 DIO SI SIG BAV 99 1 ALL
D201 J707389P1 DIO SI SIG BAV 99 1 ALL
03/09/'85 STORNO = DEPT. OF SERVICE CO-ORDINATION X404.022/3
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PAGE 02

CIRCUIT COMPONENT COMPONENT QUANTITY —
POSITION ITEM NUMBER DESCRIPTION
D202 J707389P1 DIO SI SIG BAV 99 1 ALL
D203 J707389P1 DIO SI SIG BAV 99 1 ALL
D204 J707389P1 DIO SI SIG BAV 99 1 ALL
D205 J707389P1 DIO SI SIG BAV 99 - 1 ALL
D206 J707459P1 DIO SI ZENR 4V7 5% 0,2W 1 ALL
D207 J707459P9 DIO SI ZENR 22V 5% 0,2W 1 ALL
D208 J707390P1 DIO SI SIG BAV 74 1 ALL -
D209 J708681P1 DIO SI SIG BAW 56 1 ALL
D210 J707389P1 DIO SI SIG BAV 99 1 ALL
D211 J707389P1 DIO SI SIG BAV 99 1 ALL
D212 J707459P9 DIO SI ZENR 22V 5% 0,2W 1 ALL
D213 J709122P1 DIO SI SIG 1N4150 1 ALL
D214 J709122P1 DIO SI SIG 1N4150 1 ALL
D215 J708681P1 DIO SI SIG BAW 56 1 ALL —
H100 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL
H101 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL _
H102 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL
H103 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL
H104 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL
H105 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL —
H106 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL
H107 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL
H108 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL -
H109 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL
H110 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL
H111 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL
H112 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL
H113 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL
H114 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL
H115 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL —
H116 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL
H117 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL
H118 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL _
H119 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL
H120 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL
H121 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL
H122 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL
H123 J708405P1 DIO OPTO ELEC GREEN, CQV 233 1 ALL
H124 J708000P7 * DIO OPTO ELEC YELL.,LG3130-L 1 ALL
H125 J708000P7 * DIO OPTO ELEC YELL.,LG3130-L 1 ALL -
H126 J708000P7 * DIO OPTO ELEC YELL.,LG3130-L 1 ALL
H127 J708000P7 * DIO OPTO ELEC YELL.,LG3130-L 1 ALL
H128 J708000P6 * DIO OPTO ELEC YELL.,LY3140-L 1 ALL
H129 J708000P7 * DIO OPTO ELEC YELL.,LG3130-L 1 ALL
H130 J708000P7 * DIO OPTO ELEC YELL.,LG3130-L 1 ALL
H131 J708000P7 * DIO OPTO ELEC YELL.,LG3130-L 1 ALL
H132 J708000P7 * DIO OPTO ELEC YELL.,LG3130-L 1 ALL
H133 J709312P3 DIO OPTO, YELL., HLMP-3850 1 ALL
H134 J709312P2 DIO OPTO, GREEN, HLMP-3950 1 ALL
H135 J709312P1 DIO OPTO, RED, HLMP-3750 1 ALL
H136 J708000P7 * DIO OPTO ELEC YELL.,LG3130-L 1 ALL
CONT.D ON NEXT PAGE: PAGE 3 a
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CIRCUIT COMPONENT COMPONENT QUANTITY

POSITION ITEM NUMBER DESCRIPTION
J201 J708541P13 CONN PWB FEMALE 13-WAY 1 ‘ALL
J202 M906043P1 CONNECTOR HOUSING, 1 .:=G3
J203 J708776G1 CONNECTOR MODIFIED 1 ALL
L100 A700024P34 COIL RF FIX 56UH 10% 1 ALL
Q100 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q101 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q102 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q103 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q104 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q105 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q106 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q107 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q108 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q109 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q110 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q111 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q112 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q113 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q114 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q115 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q200 J708525P1 TSTR OPTO SFH 309 1 ALL
Q201 J707386P1 TSTR NPN SI BCW 32 1 ALL
Q202 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q203 J707429P1 TSTR NPN SI BCX 20 1 ALL
Q204 J707386P1 TSTR NPN SI BCW 32 1 ALL
Q205 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q206 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q207 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q208 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q209 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q210 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q211 J707386P1 TSTR NPN SI BCW 32 1 ALL
Q212 J707386P1 TSTR NPN SI BCW 32 1 ALL
Q213 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q214 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q215 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q2156 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q217 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q218 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q219 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q220 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q221 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q222 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q223 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q224 J707386P1 TSTR NPN SI BCW 32 1 ALL
Q225 J707386P1 TSTR NPN SI BCW 32 1 ALL
Q226 J707387P1 TSTR PNP SI BCW 30 1 ALL
Q227 J707386P1 TSTR NPN SI BCW 32 1 ALL
Q228 J707429P1 TSTR NPN SI BCX 20 1 ALL
R100 J707385P103 RES MFILM 10K 5% 1/8W 1 ALL
R101 J707385P103 RES MFILM 10K 5% 1/8W 1 ALL

03/09/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X404.022/3
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CIRCUIT COMPONENT COMPONENT QUANTITY _

POSITION ITEM NUMBER DESCRIPTION
R102 J707385P103 RES MFILM 10K 5% 1/8W 1 ALL
R103 J707385P103 RES MFILM 10K 5% 1/8W 1 ALL
R104 J707385P103 RES MFILM 10K 5% 1/8W 1 ALL
R105 J707385P103 RES MFILM 10K 5% 1/8W 1 ALL —
R106 J707385P103 RES MFILM 10K 5% 1/8W 1 ALL
R107 J707385P103 RES MFILM 10K 5% 1/8W 1 ALL
R108 J707385P104 RES MFILM 100K 5% 1/8W 1 ALL
R109 J707385P104 RES MFILM 100K 5% 1/8W 1 ALL
R110 J707385P104 RES MFILM 100K 5% 1/8W 1 ALL
R111 J707385P104 RES MFILM 100K 5% 1/8W 1 ALL
R112 J707385P104 RES MFILM 100K 5% 1/8W 1 ALL —
R113 J707385P104 RES MFILM 100K 5% 1/8W 1 ALL
R114 J707385P104 RES MFILM 100K 5% 1/8W 1 ALL
R115 J707385P104 RES MFILM 100K 5% 1/8W 1 ALL —
R116 J707385P104 RES MFILM 100K 5% 1/8W 1 ALL
R117 J707385P104 RES MFILM 100K 5% 1/8W 1 ALL
R118 J707385P104 RES MFILM 100K 5% 1/8W 1 ALL
R119 J707385P104 RES MFILM 100K 5% 1/8W 1 ALL
R120 J707385P104 RES MFILM 100K 5% 1/8W 1 ALL
R121 J707385P104 RES MFILM 100K 5% 1/8W 1 ALL
R122 J707385P104 RES MFILM 100K 5% 1/8W 1 ALL —
R123 J707385P104 RES MFILM 100K 5% 1/8W 1 ALL
R124 J707385P103 RES MFILM 10K 5% 1/8W 1 ALL
R125 J707385P103 RES MFILM 10K 5% 1/8W 1 ALL
R126 J707385P103 RES MFILM 10K 5% 1/8W 1 ALL
R127 J707385P103 RES MFILM 10K 5% 1/8W 1 ALL
R128 J707385P103 RES MFILM 10K 5% 1/8W 1 ALL
R129 J707385P103 RES MFILM 10K 5% 1/8W 1 ALL
R130 J707385P103 RES MFILM 10K 5% 1/8W 1 ALL
R131 J707385P103 RES MFILM 10K 5% 1/8W 1 ALL
R200 J707385P104 RES MFILM 100K 5% 1/8W 1 ALL
R201 J707385P223 RES MFILM 22K 5% 1/8W 1 ALL
R202 J707385P103 RES MFILM 10K 5% 1/8W 1 ALL
R203 J707385P472 RES MFILM 4K7 5% 1/8W 1 ALL
R204 J707385P220 RES MFILM 22R 5% 1/8W 1 ALL
R205 J707385P101 RES MFILM 100R 5% 1/8W 1 ALL
R206 J707385P824 RES MFILM 820K 5% 1/8W 1 ALL —
R207 J707385P223 RES MFILM 22K 5% 1/8W 1 ALL
R208 J707385P103 RES MFILM 10K 5% 1/8W 1 ALL
R210 J707385P470 RES MFILM 47R 5% 1/8W 1 ALL
R211 J707385P224 RES MFILM 220K 5% 1/8W 1 ALL
R212 J707385P824 RES MFILM 820K 5% 1/8W 1 ALL
R213 J707385P153 RES MFILM 15K 5% 1/8W 1 ALL
R214 J707385P103 RES MFILM 10K 5% 1/8W 1 ALL
R215 J707385P101 RES MFILM 100R 5% 1/8W 1 ALL
R216 J707385P101 RES MFILM 100R 5% 1/8W 1 ALL
R217 J707385P102 RES MFILM 1KO0 5% 1/8W 1 ALL —
R218 J707385P470 RES MFILM 47R 5% 1/8W 1 ALL
R219 J707385P472 RES MFILM 4K7 5% 1/8W 1 ALL
R221 J707385P103 RES MFILM 10K 5% 1/8W 1 ALL _
R222 J707385P103 RES MFILM 10K 5% 1/8W 1 ALL
R223 J707385P124 RES MFILM 120K 5% 1/8W 1 ALL
R224 J707385P471 RES MFILM 470R 5% 1/8W 1 ALL

03/09/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X404.022/2
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CIRCUIT COMPONENT COMPONENT QUANTITY

POSITION ITEM NUMBER DESCRIPTION
R225 J707385P471 RES MFILM 470R 5% 1/8W 1 ALL
R226 J707385P471 RES MFILM 470R 5% 1/8W 1 ALL
R227 J707385P471 RES MFILM 470R 5% 1/8W 1 ALL
R228 J707385P471 RES MFILM 470R 5% 1/8W 1 ALL
R229 J707385P471 RES MFILM 470R 5% 1/8W 1 ALL
R230 J707385P124 RES MFILM 120K 5% 1/8W 1 ALL
R231 J707385P472 RES MFILM 4K7 5% 1/8W 1 ALL
R232 J707385P472 RES MFILM 4K7 5% 1/8W 1 ALL
R233 J707385P102 RES MFILM 1KO 5% 1/8W 1 ALL
R242 J707385P333 RES MFILM 33K 5% 1/8W 1 ALL
R243 J707385P224 RES MFILM 220K 5% 1/8W 1 ALL
R244 J707385P333 RES MFILM 33K 5% 1/8W 1 ALL
R249 J707385P472 RES MFILM 4K7 5% 1/8W 1 ALL
R250 J707385P472 RES MFILM 4K7 5% 1/8W 1 ALL
R251 J707385P472 RES MFILM 4K7 5% 1/8W 1 ALL
R252 J707385P472 RES MFILM 4K7 5% 1/8W 1 ALL
R253 J707385P472 RES MFILM 4K7 5% 1/8W 1 ALL
R254 J707385P224 RES MFILM 220K 5% 1/8W 1 ALL
R255 J707385P151 RES MFILM 150R 5% 1/8W 1 ALL
R256 J707385P151 RES MFILM 150R 5% 1/8W 1 ALL
R257 J707385P151 RES MFILM 150R 5% 1/8W 1 ALL
R258 J707385P151 RES MFILM 150R 5% 1/8W 1 ALL
R259 J707385P151 RES MFILM 150R 5% 1/8W 1 ALL
R260 J707385P152 RES MFILM 1K5 5% 1/8W 1 ALL
R261 J707385P223 RES MFILM 22K 5% 1/8W 1 ALL
R262 J707385P152 RES MFILM 1K5 5% 1/8W 1 ALL
R263 J707385P152 RES MFILM 1K5 5% 1/8W 1 ALL
R264 J707385P472 RES MFILM 4K7 5% 1/8W 1 ALL
R265 J707385P472 RES MFILM 4K7 5% 1/8W 1 ALL
R266 J707385P472 RES MFILM 4K7 5% 1/8W 1 ALL
R267 J707385P472 RES MFILM 4K7 5% 1/8W 1 ALL
R268 J707385P472 RES MFILM 4K7 5% 1/8W 1 ALL

r R269 J707385P472 RES MFILM 4K7 5% 1/8W 1 ALL
R270 J707385P472 RES MFILM 4K7 5% 1/8W 1 ALL
R271 J707385P472 RES MFILM 4K7 5% 1/8W 1 ALL
R272 J707385P151 RES MFILM 150R 5% 1/8W 1 ALL
R273 J707385P151 RES MFILM 150R 5% 1/8W 1 ALL
R274 J707385P151 RES MFILM 150R 5% 1/8W 1 ALL
R275 J707385P151 RES MFILM 150R 5% 1/8W 1 ALL
R276 J707385P181 RES MFILM 180R 5% 1/8W 1 ALL
R277 J707385P181 RES MFILM 180R 5% 1/8W 1 ALL
R278 J707385P181 RES MFILM 180R 5% 1/8W 1 ALL
R279 J707385P151 RES MFILM 150R 5% 1/8W 1 ALL

— R280 J707385P102 RES MFILM 1KO 5% 1/8W 1 ALL

R281 J707385P102 RES MFILM 1KO 5% 1/8W 1 ALL
R282 J707385P471 RES MFILM 470R 5% 1/8W 1 ALL
R283 J707385P471 RES MFILM 470R 5% 1/8W 1 ALL
R284 J707385P822 RES MFILM 8K2 5% 1/8W 1 ALL
R285 J707385P910 RES MFILM 1RO 20% 1/8W 1 F.:-G2
R286 J707385P910 RES MFILM 1RO 20% 1/8W 1 F.:=G2
R300 J707385P910 RES MFILM 1RO 20% 1/8W 1 ALL

CONT.D ON NEXT PAGE: PAGE 6
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CIRCUIT COMPONENT COMPONENT QUANTITY —
POSITION ITEM NUMBER DESCRIPTION
U100 J708896P1 DISPLAY,FLOURESC.-,16-SD-01Z 1  ALL
U101 J708897P1 IC DRV VFD 58348 1 ALL
U200 J709394G1 INT CKT., U-PROC., PRGRMD.- 1 (SEE
BELOW)
U201 + J708791P1 IC, DIG BUFR 74HC367, HSCMOS 1  ALL
U202 J708356P1 IC, DIG BUFR 4049, CMOS 1 ALL
U203 J708503P3 IC, LIN CMPAR LM 293 1 ALL
U204 J709016P1 IC, DIG REG HC4015, HSCMOS 1  ALL
U205 J709016P1 IC, DIG REG HC4015, HSCMOS 1  ALL
U206 J709016P1 IC, DIG REG HC4015, HSCMOS 1  ALL
Y200 J709008P2 CRYSTAL UNIT 11.132MHZ 1 ALL
0002 M9===—— P1R1 BD PW., REVISION NO.1 (1) ALL
0008 A702455P1 NUT, SELF CLINCHING 1
0009 J707938P2 TAPE,NPR 0.8X6.35 0.006 M —
0010 M906060P1 LIGHT SEPARATOR 1
0011 J709373G1 SHIELD ASM 1
0013 J708296P3 SLV INS ELEC PTFE CL R 0.016 M -
0017 J706922P6 TAPE PRESSURE SENSITIVE 0.06 M
0018 J708296P3 SLEEV.,INSUL.-,ELEC PFTE CL 0.012 M
0019 J708296P3 SLEEV.,INSUL.-,ELEC PFTE CL 0.018 M
0020 J708413P2 SLV SIL RUBB. NAT. 0.006 M
U200 : J709394G1 : IC, MODIF. BY PROGRAMM. :
0002 J707894P3 1C,U-PROC.,8-BIT,C8051H NMOS 1 - _
03/09/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X404.022/3
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AA6001

AUDIO AMPLIFIER

The AA6001 is the microphone board in the hand-
set used with NMT 6000 and CQM6000.

The board is part of the connections between the
retainer and the volume control board AA6002,
and contains decoupling capacitors.

The reed relay for the hook switch is mounted on
this board.

The AA6001 contains two functions:
- Microphone amplifier.
- Microphone mute circuit.

The microphone mute circuit mutes the signal
depending on the voltage at MIC MUTE.

CIRCUIT DESCRIPTION

The power supply as well as the signal are fed
through the same line HS MIC. This line is, con-
nected to a supply voltage of 8 V through a

680 ohm resistor, R544, on the common function
board CF6002.

When the microphone is unmuted the DC voltage
at HS MIC is approx. 4 V. This DC stabilization
depends on the voltage level at the base of Q101,
and the voltage drop across R105.

The voltage at the base of Q101 depends on the

resistor R101-104, and the DC resistance in the
microphone.

The voltage drop across R105 depends on the
value of R106.

The microphone requires a DC voltage between
1.1-10 V because there is an amplifier in the
microphone.

The gain depends on R105 and R107.

The amplifier is unmuted when Q103 is saturated.
R108, R109 and C118 prevent the DC voitage on

HS MIC from jumping when the MIC MUTE changes.
The amplifier is muted when Q104 is saturated.

SPECIFICATIONS

INTERFACE Power supply

8V
HS MIC
100 mV Consumption

<10 mA
PTT
LOW: oV Temperature range
HIGH: no connection -25°C to +55°C
MIC MUTE Dimensions
LOW: <0.5 V LxWxH: 42 mm x 32.5 mm x 1 mm
HIGH (muted): >3V
61.059-E1 -1- 61.059-E1
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AA6002 -

AUDIO AMPLIFIER

The AA6002 is the board in the handset which
contains the amplifier and volume control.

The amplifier gain is controlied by R245, R247,
R248, C209 and C213. R248 and C213 are used

for correction of the frequency response of the
earphone. -

The volume control consists of:
- Oscillator
- Binary UP/DOWN counter
- Analog multiplexer
- Control logic

The input signal (PROC RX) is attenuated by
R227 - E234, in steps of 5 dB. The multiplexer
is used for making a connection between one of
these levels and the earphone amplifier.

R210 - R214 and C202 form the basis of the oscil-

lator. D202 is used to stop the oscillator depending

on the voltage at the collector of Q202.

The oscillator is used as a clock for the binary
UP/DOWN counter. The output from the UP/DOWN
counter controls the multiplexer.

Assume that UP and DOWN are floating. Then the
outputs at pins 2 and 13 of the comparator (U201)
are high. If the function of Q201, Q203 and Q204
is neglected then Q202 is cut off, which means
that the voltage is low at the collector of Q202.

This prevents the oscillator from oscillating be-
cause the output of the comparator is an open
collector. The capacitor C202 is discharged
through D202.

When UP goes high the output at pin 2 (of the
comparator) goes down and Q202 is saturated.
This starts the oscillator. Because down is not
connected, UP/DN (on the binary UP/DOWN
counter U203) is high. Therefore the oscillator
starts counting. To prevent the counter from
counting in a circle (from "1111" to "0000") the
oscillator has to be stopped.

This is done by the output TC (from the binary
UP/DOWN counter) which goes LOW when the
output is "1111". This causes Q201 to be saturated
and Q202 to be in cut off position which stops

the oscillator.

When DOWN goes high pins 2 and 13 on the com-
parator go low, which results in that the counter
starts down counting.

To prevent the counter from counting from "0000"
to "1111", Q204 is cut off when the output is
"0000" (in all other situations Q204 is saturated).
When Q204 is cut off, Q203 is saturated if DOWN
is high. This saturates Q201 and stops the oscil-
lator.

When the supply is swiched on, the volume is set
to level Y3 (on U202}.

SPECIFICATIONS
INTERFACE LS
HIGH: >4 V (muted)
PROC RX LOw: <0.5 V
AC coupled: 5 Kohm < Rin <10 Kohm Input of a CMOS device parall. with 47 Kohm
61.060-E1 -1- 61.060-E1
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HIGH:
LOW:

DOWN

HIGH:
LOW:

Power sugglx
5V

Consumption
<30 mA

61.060-E1

>3 V Rin >200 Kohm

no connection

>3 V Rin >200 Kohm

no connection

AA6002, AUDIO AMPLIFIER

Storno
Nominal input
300 mV
Earphone impedan.ce
1800 ohm
Gain
Maximum: 12 dB
Nominal: -8 dB
Temperature range
-25°C to +55°C
Dimensions
L xWxH: 50 mm x 44 mm x 1.75 mm

61.060-E1
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MODUL CODE NO. L855862G1 - BU6001
MODUL CODE NO. L855862G2 - BU6002

BATTERY UNIT BU6001/2
D404. 388




ITEM NUMBER

DESCRIPTION

PAGE 01

L855862G1 BU 6001, NI-CD BATTERY ASM. - 13.2V 4Al
K805793G1 SUB ASM.: CASE RIVETED -
K805735G1 SUB ASM.: PLATE ASM
L855863G1 SUB=-SUB ASM.: COMPONENT BD ASM
PARTS LIST: B
CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION —
0002 K805793G1 CASE, RIVETED- 1 (SEE _
BELOW)
0005 K805723P1 PLATE, INSULATION- 1
0006 J709370P1 BATTERY,STOR.- NI-CD, 12V 4AH 1
0008 K805725P1 FOAM 1 B
0009 K805735G1 PLATE ASM 1 (SEE
BELOW)
0010 A701932P306 SCREW FL HD SZ 2.9 X 9.5 MM 4 —
0011 J709395P1 FOAM 2
0012 K805772P1 PLATE, FOAM- 2
0013 K805773P1 PLATE, FOAM- 2 -
0002 : K805793G1 : CASE RIVETED : -
0002 J709196G1 CASE, PAINTED- 1
0003 J709369P1 LATCH, TENSION- 2 _
0004 J708259P104 RIVET, AL.- 4
0005 K805722P1 BRACKET 2
0009 : K805735G1 : PLATE ASM :
2001 L855863G1 COMPONENT BD ASM 1 (SEEC
BELOW)
0002 K805757G1 PLATE, TEXTED- 1 _
A001 . L855863G1 COMPONENT BD ASM., : -
FOO1 J707468P13 * FUSE ENCLOSED LINK 10A 1
J0oo1l J706683P1 TERM SPADE TAB 6.3MM 1
J002 J706683P1 TERM SPADE TAB 6.3MM 1
ROO1 J707406P5 RES THERM NTC 47K 10% 1 N
X001 J709212P1 CONTACT PIN 1
14/10/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X404.170/2-



PAGE 02

CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION

X002 J709212P1 CONTACT PIN 1

X003 J709212P1 CONTACT PIN 1

X004 J709212P1 CONTACT PIN 1

0002 L855864P1R0 BD PW., REVISION NO.: 1

0008 J708296P4 SLV' INS ELEC PTFE CL R 0,040 M

0009 A700032P1 WASHER LOK TOH D-2.0 MM 4
14/10/'85 STORNO = DEPT. OF SERVICE CO-ORDINATION X404.170/2



ITEM NUMBER

DESCRIPTION

PAGE 01

L855862G2 BU 6002, NI-CD BATTERY ASM. - 13,2V 7A
K805793G2 SUB ASM.: CASE RIVETED
K805735G2 SUB ASM.: PLATE ASM
L855863G1 SUB-SUB ASM.: COMPONENT BD ASM ]
PARTS LTIST: —
CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION
0002 K805793G2 CASE, RIVETED- 1 (SEE —
BELOW
0005 K805723P1 PLATE, INSULATION- 1
0006 J709371P1 BATTERY STOR.NI CD 12V 1 -
0008 K805725pP1 FOAM 1
0009 K805735G2 PLATE ASM 1 (SEE
BELOW)
0010 A701932P306 SCREW FL HD SZ 2.9 X 9.5 MM 4
0011 J709395p2 FOAM 2
0012 K805772P2 PLATE, FOAM- 2
0013 K805773P2 PLATE, FOAM- 5 -
0002 : K805793G2 : CASE RIVETED : -
0002 J709196G2 CASE, PAINTED- 1
0003 J709369P1 LATCH, TENSION- 2 -
0004 J708259P104 RIVET, AL.- 4
0005 K805722P1 BRACKET 2
0009 : K805735G2 : PLATE ASM : _
2001 L855863G1 COMPONENT BD ASM 1 (SEE
BELOW)
0002 K805757G2 PLATE, TEXTED- 1 -
A0O1 . L.855863G1 : COMPONENT BD ASM., : -
FOO1 J707468P13 * FUSE ENCLOSED LINK, 102 1 B
J001 J706683P1 TERM SPADE TAB 6.3MM 1
J002 J706683P1 TERM SPADE TAB 6.3MM 1
ROO1 J707406P5 RES THERM NTC 47K 10% 1
X001 J709212P1 CONTACT PIN 1 B
14/10/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X404.171/ "



PAGE 02

CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION
X002 J709212P1 CONTACT PIN 1
X003 J709212P1 CONTACT PIN 1
. X004 J709212P1 CONTACT PIN 1
0002 L.855864P1R0 BD PW., REVISION NO.: 1
0008 J708296P4 SLV INS ELEC PTFE CL R 0,040 M
0009 A700032P1 WASHER LOK TOH D-2.0 4
14/10/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION



" 1€2° SOV'IdW

ALOWTY/'TVO0T HOd 00 UOTSTASY

XXX94D

LSIT SLHVd TVOINVHO3IW

G861 020" pag

T *J3uo0) TeOOT JOJ M) 60 ‘wsy JaJem 2Ht99558'1 8

T X¥XX94d0 odA] t1eqe1] 1d2060.Ll L

T *wsy Sursnoy THL8LSO6W 9

T ‘usy pIeTys THSTS60LL g

T Z10-0S-91 ‘osaanord ‘Aerdsiq Td96880Llr | 2'V

T Jeqqny Jojededsg 3ysT1T TJO90906HW | T°V¥

T | 8ntd 2pod UlTM*I3UO0) ToUBRd JOF €OOV'ID £D086S06MW

T TOJ3uU0) [dued J0J £00V'ID THO86S06H v

T Y311 peT ‘ejerd Tde64S06W | 9°€

T paeoqfay ‘praTys 192545084 G°¢

T 3oejuo) ‘1To4 TH92SS08M | v°€

T 0002 WOD OTpey Jaqqny aueIqUS) 7D6E£5508M

T sng 3anquey Jeqqny ouelquol £D6€G508M

T pueTuUTj/USpaMg Jaqqny SuBIqUS) ZHBESS08Y

T LemaoN/xaewusq Joqqny sueIqUSH TH6ESS08Y | €°¢€
ve uojang Joj dep 1d2958S81| 2°'€

T swesq Td68LSO6W| T°€

T 0002 wo) otTpey ‘uwsy paeoqdey 5H829558'1

T sng Sanquey ‘wsy pJeoqhsy £9829G558'1

T puetutj/uspamg -usy paeoqhsy 298295581

T LemaoN/saewusq ‘wsy paeoqdhey 198295681 €

T squerd TeqeT] TdSY060LL 2

T 0002 wo) oTpey °wsy sisseyp £LD0EISS8T

T gnTd 2pod Y3z TM QO09WOD °WSYy STSSBY) D0£9G5G8T

T |3n1d spod 3noyztm QOO9WHD ‘wWsSy sTIsseyn £D0£95S8'1

T gnTd spod 3noyzTM IWN WSy SISSey) TH0E9GS8T T
10 NOILdIYOS3d "'ON 3d0D |'SOd

ouiolg

ou101§




¢/1€2 "SOYIN

TOYILNOD TLONWIY/TVOOT XXX940 HO04
SUIHNNAN LYVd ® LNOAVT TVOINVHOIN

ouiol§



Stormo Storno

N4 -0 A
OB
- C
oD
-r-OE
|00 S O O A
1 2 L 5 6 7 8

_DIAGRAM

>
w

gy
3¢

Ll

DGO G

DL\ |
ELECTRICAL LAY-QUT /l

E82154B AD6G7

KEYBOARD MATRIX FOR CB6XXX
CODE NO. K805526G1 |D404.174




PAGE 01

CONTROL TYPE DESCRIPTION

CB6010DL CB 6010, LOCAL CONTROL PANEL,

CB6010NL FOR STORNOMATIC 6000 - N M T.
CB6010SL VERSIONS: D/N AND S/Y
CB6010YL

TS E S sSsSEESE=SSSECSE=SSosSSESSSSISSsSsS=SsSsSsSsSsSsSs========

MAIN PARTS LIST:

INDEX-TABLE/ COMPONENT COMPONENT QUANTITY
POSIT.=-PREFX ITEM NO.: DESCRIPTION
CB6,02,005 :
0002 M905787G1 HOUSING ASM 1
0003 J709215G1 SHIELD ASM ’ 1
A: 0004 L855630G1l CHASSIS ASM 1 (SEE
) BELOW)
0010 L855664G2 WAFER ASM.,CONNECTOR 09 CKT 1

CB6,03,003/-,004 :

A: 0001 L.855628G1 KEYBOARD ASM (DENMARK/NORWAY) 1 (SEE
OR : BELOW)
A: 0001 1.855628G2 KEYBOARD ASM (SWEDEN/FINLAND) 1 SEE:
PAGE 2
CB6,04,004 :
A: 0002 M905980G1 CL 6003 1 (SEE:-
X404.022

CB6,05,001 :

0001 J709045P1 LABEL BLANK 1

0002 J709042P1 LABEL TYPE CB 1
CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION

0004 : L855630G1 : CHASSIS ASM. :

0002 M905785P1 FRONT, CHASSIS- 1

0003 M906145G2 FRONT, PRINTED=- 1

0005 J706922P3 TAPE, PRESSURE SENSITIVE- 0,10 M

0006 J706922P3 TAPE, PRESSURE SENSITIVE- 0,050 M

0001 : L855628G1l : KEYBOARD ASM. (DENM./NORW.) :

0002 M905792P1 PLATE, L E D LIGHT- 1

31/10/'85 STORNO = DEPT. OF SERVICE CO-ORDINATION X404.025/5



PAGE 02

CIRCUIT COMPONENT COMPONENT QUANTITY —
POSITION ITEM NUMBER DESCRIPTION
0003 K805526G1l FOIL, CONTACT- 1 B
0004 K805539G1 MEMBRANE, CONTACT-RUBBER- 1
0005 M905789P1 FRAME 1
0006 L855562P1 CAP 24 -
* 0007 * K805752G1 * SHIELD, KEYBOARD- * 1
0001 : L855628G2 : KEYBOARD ASM. (SWED./FINL.) :
0002 M905792P1 PLATE, L E D LIGHT- 1 -
0003 K805526G1 FOIL, CONTACT- 1
0004 K805539G2 MEMBRANE, CONTACT-RUBBER- 1
0005 M905789P1 FRAME 1 —
0006 L855562P1 CAP 24
* 0007 * K805752G1 * SHIELD, KEYBOARD- * 1

31/10/'85 STORNO = DEPT. OF SERVICE CO-ORDINATION X404.02g75

- = - wD " = - -



PAGE 01

CONTROL TYPE DESCRIPTION

CB6010DR CB 6010, REMOTE CONTROL BOX,
CB6010NR FOR STORNOMATIC 6000 - N M T.
CB6010SR VERSIONS: D/N AND S/Y
CB6010YR
MAIN PARTS LIST:
INDEX-TABLE/ COMPONENT COMPONENT QUANTITY
POSIT.=-PREFX ITEM NO. DESCRIPTION
CB6,02,006 :
0002 M905787G1 HOUSING ASM 1
0003 J709215G1 SHIELD ASM 1
A: 0004 L855630G1 CHASSIS ASM -1 (SEE
, BELOW)
A: 0009 K805596G1 CC 6005 CABLE KIT 1 (SEE
BELOW)
CB6,03,003/-,004 :
A: 0001 L855628G1 KEYBOARD ASM (DENMARK/NORWAY) 1 SEE:
OR : PAGE 2
A: 0001 L855628G2 KEYBOARD ASM (SWEDEN/FINLAND) 1 SEE:
PAGE 2
CB6,04,004 :
A: 0002 M905980G1 CL 6003 1 (SEE:-
X404.022
CB6,05,001 :
0001 J709045P1 LABEL BLANK 1
0002 J709042P1 LABEL TYPE CB 1
CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION
0004 : L855630G1 : CHASSIS ASM. :
0002 M905785P1 FRONT, CHASSIS- 1
0003 M906145G2 FRONT, PRINTED- 1
0005 J706922P3 TAPE, PRESSURE SENSITIVE- 0,10 M
0006 J706922P3 TAPE, PRESSURE SENSITIVE- 0,050 M
0009 : K805596G1 : CC 6005 CABLE KIT :
P001 J708069P214 CONNECTOR FEM 1
31/10/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X404.026/4



PAGE 02

CIRCUIT COMPONENT COMPONENT ) QUANTITY .
POSITION ITEM NUMBER DESCRIPTION
P002 A700041p40 CONN,HSC FEM 14 CKT 1 -
w001 J706156P5 CA 14 CORED 3,50 M
0002 J707787P1 CONN PWB FEM RECP CLIP 14
0003 J706152P5 STRAP RET W BDL D19 NYL 2 )
0004 J707335P1 CLAMP LOOP 5 MM 1
0005 A700031P405 SCREW PAN HD M-3.0X5.0 MM 1
0006 J708981P1 CONNECTOR 1
0001 : L855628G1 : KEYBOARD ASM. (DENM./NORW.) _
0002 M905792P1 PLATE, L E D LIGHT- 1
0003 K805526G1 FOIL, CONTACT- 1
0004 K805539G1 MEMBRANE, CONTACT-RUBBER- 1 -
0005 M905789P1 FRAME 1
0006 L855562P1 CAP . 24
* 0007 .K805752G1 SHIELD, KEYBOARD- 1
0001 : L855628G2 : KEYBOARD ASM. (SWED./FINL.) B
0002 M905792P1 PLATE, L E D LIGHT- 1
0003 K805526G1 FOIL, CONTACT- 1 -
0004 K805539G2 MEMBRANE, CONTACT-RUBBER- 1
0005 M905789P1 FRAME 1
0006 L855562P1 CAP 24 _
* 0007 K805752G1 SHIELD, KEYBOARD- 1
31/10/'85 STORNO = DEPT. OF SERVICE CO-ORDINATION X404.026/4




AN LAY

LOE90906 W
AT18W3ISSVY 13SANVH

NN
=
LER

I}

13SANVH OINI T A
ONINBYD ONV S 8Md QYYOBAIN HUM H3HL3O0L SISSYHD INNOW €1 ﬂ

135ONVH NI 17060476 SHINILSYS 7 INNOW @

$1075 SJA3SONVH OINI 2d ONV  1JIOLSOBNM6L SAIN 1Nd q ., MOYNY

1024212904161 SM3IYIS OML NILHOIL ONY BMd  INNOW @ \

1IVM G3S1TIVLIN :
:9:::xdwzuismz_c_oz_;m_:uxmzc:}:mz.ux:m: /oN \

SISSYHD 3H1 40 30IS 311SOdd0 3HL NO Savl oMl
3H1 ON3I8 ION 00 SBVL L ON38 OGNV SISSYHD ISNIVOY 8Md SS3Hd \

0€9558761 WSV SISSYHD OIM OUVOBAIN ONY BMd 1Nd @

086506H61 BMd NO SONI 0131HS OHVOBAIN 7 AN Q L
1021 OINI VL OYYOBAIN 1Y3SNI
GNY 086506W61 NO 829558161 WSY O¥V0BAIY 30v1d \1/
3lon

e

) S

€6260L161

-

[R— Al—|||\y J—
Zd10LS08M6L i- - -~ 1dl0LS08X6!

R LURES \ 7

/Klﬂ,,.al @& _ _

—3YIM 11d

~ l? °

mc~a—”ul-lnl-l

INOHJOH)IW WOBd JEIM ¥IVTE HITN SIVIIITIY
INOHJONIIA WOHI JEM T30 AITM 57

T ezLs08 N6l 0o n \ 4)
T 10zdnIzI0LTH A,, T — \ _-_
— o LIt It It It 7t Jt It 7t J T 0]
&h) - ACELD
-
oy
h j[ o sslszo o WIQ NMOHS 133MOI
% " /Im\. 3t 1 T50CHSHT w>+\/ 3i33VAD 13NIvoV BMd 55384
dWY T 318vD_HIONN 3 \.\\Q/
F6T60LTB1 / q p
_ - < <

,\\ L) 7 o =mran 1= | o 19

-
T 8w 033 @ @
— 1:; N e ‘
B V8 - av I o :m ~
"-—-Q“m T Mo Iu. ) v MOuGv 30 NOIID3IBIa NI MIIA - B Y H” v g e e = ) A'--Q m




EET SOTW L9€90906W
‘WSY YINIVLIY 1ISANVH

| AhY] s eccseco0 s s —

| T )

T

VEWIL

! —V ewam a0 mawove /

m
- | [CYEN TR W3l |
40 14vd 40 1Mvd
LT0 707X 1511 1dvd 335 m% @u mmw __ T A

i _ f
| ! _
_ _ _
_ _ _
1 1 |
A_ 1

]

__S3IYWL
|/ [ EI

n

NOILYITIVISNI 1VvI01

W3l

*010vY 40 Y¥3INID LISNIVOY dvD H3ID INOHLIM
NId/3T0H ONINUNL OKOYY NO S99SS816L BMd INNOW ¢
*LW3LE ONY 9 W31 INNOW

'S WIL M3IWIS INNOW

8 W3LI OINI 6 W3L 3DVd

NMOHS S¥ ST ONNOHY ONIMIM LM W3L1 30V 1d

€L W3ILI INNOW N3HL

NMOHS SY SHIIVAS FHL NO BMd TIVKS IM WL 30Vd
*SNId BMd NO SOMd Z W3LI INNOW

"BWILE NI JA00HO NI BMJ IM WILI DY D

9 WAL NI ZW3L 3DV

-

[LEI

MO0 ~ONQ

8 W3L OLNI 01 W3LI SS3Yd
S310N

D
|

SIIvid
W3l

S S

@

) 1
|

g-.-nvﬁm ey cewnr om0y




CET SO

G009 NW ONV 7009 NW
Y03 NOILVITVISNI JL10W3Y

19€90906W
‘'NSVY HINIVLI3Y 13SANVH

820 707X 1SI1114vd 33S

UIBLIBl XIANT . -
s | v [SHETH 5009 NW
'$3d7-£d |'S2d 7-90€d 7009 NW
FEO00LVOL | (9EZ0LV6L NT OILNNOW|
SLON 35N | SM38IS 35N |WINIVL3WTISONVH

MO 335 9WILI LNN ANV £ W3L1 SM3YIS 40 ONILNNOW MO
S W3LI M3YTIS INNOW

‘8 W3Ll OINI 6 W3LI 3DV
NMOHS SY ST ONNOYY ONIYIM (M W3LI 30V d
LJd7EIBOLI6L ONY €1 W3LI INNOW N3HL

NMOHS SY SH3DVS 3HL NO 8Md TTVWS IM W3LI 30vd
“SNId 8Md NO SOMd Z W3LI INNOW

"G WILL NI 3A00HO NI BMd 1M W3LI DY d

9 W31 NI ZW3L 30vd

owolg

8 W3L OINI Ot W31l SS3Yd

S3ION

~®

Mmoo

7 Nid 10D

314Y TYNIWY3IL ONB

5009)) 30 1Y% 431dVOY IV

SII0H _HINOHHL LNNOW

[
_ WaL |
g 40 14vd 40 14vd 4
T ™ GZEJI9EZ0LY6L 0ZEJIIETOLYEL
, .\A%m_mmm%? _ _ _ _ NSRS S _ _ ! H0 ¢ WILI
I [
| !
ﬂ |

$00920 \ |

x

- C - | T oweran
/.

1 _lx\l.\t\lL

w\ LLEENED) >>_m_>xu<m \

Mn3Ln

> |
_ N
Ll ]

S3IVd 2 m
L Ot W3l

RS

T g WA
J
TTWID
- /
_ _ /
[ I \ “
EEREEEREEEEER O o
A MUYy
2009dr

$0092)

59655087 318v0 \—V

ﬂ
|
|
|
|

_,
|
|
1
|

. “

_ nT .

L p T Ty

- - ouio)§




Storno

Storno

J 102 -

o 1:>-<1 o0 o
DIGGND 2 _ 2 136V

+5V 30 >3 +5V
BUS DIR 4o 22 R0 >/, BUS DIR
BUS DATA 50- 22— R102 > 5 BUS DATA
BUS REQ 60 22— R103 > 6 BUS REQ
ON/OFF RES 70 22— RI04 > 7 ON/OFF RES
PROC RX 80 22— RI05 > 8 PROC RX
HS MIC 90 22— RI06 > 9 HS MIC
R107
LS 1 100- 0 10 ANA GND
LS 2 o2
1
8R2 8R2
PTT 120
ANA GND T30
:
LS 100
L >

JUNCTION PANEL JP6002

CODE NO.L855811G1 D404.172
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13 PIN CONNECTOR
FOR CONTROL HANDSET CB61XXX

CODE NO. L855870P1
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CONTROL TYPE

PAGE 01

DESCRIPTION

CB6110DL CB 6110, LOCAL HANDSET W. CONTROL PANEL
CB6110NL F. STORNOMATIC 6000 - N M T.
CB6110SL VERSIONS: D/N AND S/Y
CB6110YL
============================================================‘
MAIN PARTS LIST:
INDEX-TABLE/ COMPONENT COMPONENT QUANTITY
POSIT.-PREFX ITEM NO. DESCRIPTION
CB6,02,007 :
A: 0001 L.855630G2 CHASSIS AsSM 1 SEE:
PAGE 2
A: 0002 L855865G1l CONNECTOR BD ASM 1 SEE:
' PAGE 2
0003 J708176P41 SCREW FLAT HD M=-2.5 X 5.0 MM 2
aA: 0005 K805734G1 HANDSET LS ASM 1 SEE:
PAGE 2
0006 K805701pP1 SWITCH PTT 1
0007 K805701p2 SWITCH VOLUME 1
0008 J709041P1 FASTENER 4
0009 J706212P201 SCREW PAN HD SZ 4.0X4.8 MM 2
A: 0010 M906063G1l RETAINER ASM., HANDSET- 1l SEE :
PAGE 3
0011 J709494P1 SPACER 3
R 0012 J709293P1 INSULATION FILM 1
cB6,03,003/-,004 :
A: 0001 1L855628G1 KEYBOARD ASM (DENMARK/NORWAY) 1 SEE:
OR : PAGE 3
A: 0001 L855628G2 KEYBOARD ASM (SWEDEN/FINLAND) 1 SEE:
PAGE 3
CB6,04,005 :
A: 0002 M905980G2 CL 6003 WITH HOOK SWITCH 1l SEE:
X404.022
A: 0003 K805728G1l AUDIO AMPLIFIER ASM. 1 SEE:
X404.024
CB6,05,001 :
0001 J709045P1 LABEL BLANK 1
0002 J709042P1 LABEL TYPE CB 1
0004 J709289P1 BOOKLET, USER INSTRUCTION- 1
0005 J709083P1 BOOKLET, PROGRAM GUIDE- 1

CONTINUED ON NEXT PAGE:

31/10/'85

STORNO - DEPT. OF SERVICE CO-ORDINATION

PAGE 2.



PAGE (Z

CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION
0001 : L855630G2 : CHASSIS ASM. : _
0002 M905785P1 CHASSIS FRONT 1
0003 M906145Gl FRONT PRINTED 1
0005 J706922P3 TAPE PRESSURE SENSITIVE 0,10 M —
0006 J706922P3 TAPE PRESSURE SENSITIVE 0,050 M
0002 : L855865G1l : CONNECTOR BOARD ASM. :
c101 J707436P61 CAP CER NPO 100P 5% 50V 1 -
Cc102 J707436P61 CAP CER NPO 100P 5% 50V 1
Cc103 J707436P61 CAP CER NPO 100P 5% 50V 1
Cc104 J707436P61 CAP CER NPO 100P 5% 50V 1 -
Cc105 J707436P61 CAP CER NPO 100P 5% 50V 1
Cc106 J707436P61 CAP CER NPO 100P 5% 50V 1
c107 J707436P61 CAP CER NPO 100P 5% 50V 1 _
c1o8 J707436P61 CAP CER NPO 100P 5% 50V 1
C109 J707436P61 CAP CER NPO 100P 5% 50V 1
c110 J707436P61 CAP CER NPO 100P 5% 50V 1
Cc111 J707436P61 CAP CER NPO 100P 5% 50V 1 -
Cc112 J707436P61 CAP CER NPO 100P 5% 50V 1
Cc113 J707438P5 CAP CER CL2 1N 10% 50V 1
Cc114 J707438P5 CAP CER CL2 1N 10% 50V 1 —
Ccl15 J707438P5 CAP CER CL2 1N 10% 50V 1
Cl16 J707438P5 CAP CER CL2 1N 10% 50V 1
c117 J707438P5 CAP CER CL2 1N 10% 50V 1 B
c118 J707438P5 CAP CER CL2 1N 10% 50V 1
Cc119 J707438P5 CAP CER CL2 1N 10% 50V 1
C120 J707438P5 CAP CER CL2 1N 10% 50V 1
c121 J707438P5 CAP CER CL2 1N 10% 50V 1 —
cl124 J707438P5 CAP CER CL2 1N 10% 50V 1
0002 L855866P1R0 BD PW., REVISION NO.: 0 1 ~
0009 J708765P2 CONT PIN L=25.4 MM 13
0005 K805734G1 : HANDSET - LS ASM. :
B0O1 K805733G1 LOUDSPEAKER ASM 1 SEE:
) PAGE 3
B002 J709442G1l MICROPHONE ASM 1 SEE:
PAGE 4
woo1l L855845G1 CABEL ASM 1 SEE:
PAGE 4
0002 M906077G1 HANDSET, METALLIZED ASM. 1
0003 J709195P1 FILTER 1
0004 A701648P6 SILICONE RTV 0,001 KG _
0005 J706075P1 GROMMET 1
0006 L855842P1 CLAMP, CABLE- 1
31/10/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X404.027/4



PAGE 03

CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION
0007 J709571P1 INSULATION PLATE 1
0008 J709292P1 ADHESIVE PRESSURE TAPE 0,020 M
0009 J709460G1 TERMINAL, SOLDER- 8
0010 J709453P2 TERMINAL, SOLDERLESS- 2
0011 A700136P4 SLVG INS EL D-3.2X0.51 MM 0,090 M
0010 : M906063GL : RETAINER ASM., HANDSET- :
Wo01 L855720G1 CABLE ASM 1 SEE
PAGE 4
0002 K805719G1 LOUDSPEAKER ASM 1 SEE
PAGE 4
0003 J709076P1 MAGNET PERM ALNICO 1
0004 A701748P2 TAPE PRESSURE SENSITIVE 0,005 M
0005 J706212P101 SCREW PAN HD SZ 2.0X4.8 MM 4
0006 A700034P3 NUT HEX M-2.5X0.45 MM 4
0007 A702361P306 SCREW PAN HD 2.5X6.0 MM 4
0008 M905925P1 COVER 1
0009 M905889G1 HOUSING ASM 1
0010 J708994P1 FASTENER 2
0013 A701847P101 SCREW PAN HD D-2.2X4.8 MM 2
0001 : L855628G1 : KEYBOARD ASM. (DENM./NORW.)
0002 M905792P1 PLATE, L E D LIGHT- 1
0003 K805526G1 FOIL, CONTACT- 1
0004 K805539G1 MEMBRANE, CONTACT-RUBBER- 1
0005 M905789P1 FRAME 1
0006 L855562P1 CAP 24
* 0007 * K805752G1 * SHIELD, KEYBOARD- * 1
0001 : L855628G2 : KEYBOARD ASM. (SWED./FINL.)
0002 M905792P1 PLATE, L E D LIGHT- 1
0003 K805526G1 FOIL, CONTACT- 1
0004 K805539G2 MEMBRANE ,  CONTACT-RUBBER- 1
0005 M905789P1 FRAME 1
0006 L855562P1 CAP 24
* 0007 * K805752Gl * SHIELD, KEYBOARD- * 1
BOOL : K805733G1 : LOUDSPEAKER ASM., :
BOO1 J708678P1 HANDSET REC INSERT, 220R 1
W001 J707179P10 WIRE,STRAND.-'BLACK' 0.055MM 0,060 M
w002 J707179P10 WIRE,STRAND.-'BLACK' 0.055MM 0,060 M
31/10/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X404.027/4
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PAGE (i

CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NO. DESCRIPTION ~
0002 J706286P4 CONNECTOR, PT RECEPT. 47650 2 -
0003 A700136P3 SLEEVING, INS. EL D=-2.0X0.51 0,0125 M
0004 A700136P3 SLEEVING, INS. EL D=-2.0X0.51 0,0125 M
B002 : J709442G1 : MICROPHONE ASM., :
BOO1 A701301P2 MICROPONE CARTRIDGE 1 B
Woo1l J707179P2 WIRE,STRAND.=-'RED' 0.055MM 0,055 M
W002 J707179P10 WIRE,STRAND.-'BLACK' 0.055MM 0,055 M —
0005 J706286P4 CONNECTOR, PT RECEPT. 47650 2
0006 A700136P3 SLEEVING, INS. EL D-2.0X0.51 10,0125 M —
0007 A700136P3 SLEEVING, INS. EL D-2.0X0.51 0,0125 M
W0o1l L855845G1l : CABLE ASM, FOR HANDSET =~ LS ASM :
Woo1l J709341P1 CABLE, MULTI 1 -
0002 M906062P1 COVER 1
‘0003 M906061P1 COVER, REAR- 1 _
0005 J709337P1 HOUSING, CONNECTOR- 5 POS 1
0006 J706286P3 CONNECTOR, PT RECEPTOR- 8
0007 J706286P2 CONNECTOR, PT RECEPTOR- 2
0008 A701847P101 SCREW PAN HD D=2.2 X 4.8 MM 2 -
0009 L855848P1 CLAMP 1
0010 L855843P1 GROMMET 1
W0Oo1l : L855720G1l : CABLE ASM, FOR HANDSET RETAINER ASM :
00Al L855811G1 JP 6002 1 SEE:
PAGE &t
00W1l J708672P6 CABLE, RIBBON- , 06=COND. 0,125 M
00W2 J708672P7 CABLE, RIBBON- , 07-COND. 0,140 M _
0002 J706434P3 CONN PWB FEM RECP 13
0007 L8558 70P1R2 BD PW., REVISION NO.: 2 1 |
0002 : K805719G1 : LOUDSPEAKER ASM, F. HANDSET RETAINER AS™
00B1 J707712P4 LS, PERM. MAGNET 16R 3W 1
00P1 J706286P4 CONNECTOR, PT RECEPTOR 47650 2 N

CONTINUED ON LAST PAGE:

31/10/'85
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PAGE 05

CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION

oowl J707179P10 WIRE ,STRAND.-'BLACK' 0.055MM 0.060 M

oow2 J707179P10 WIRE,STRAND.-'BLACK' 0.055MM 0.060 M

0002 A700136P3 SLEEV.G INSUL. EL D=2.4X0.51 0.025 M

00Al : L855811Gl : JP 6002 :

J101 J708925P1 CONN PT PIN L=-9,7 MM 2

J102 J708925P5 CONN PT PIN L-11.7 MM 10

R101 J707385P220 RES MFILM 22R 5% 1/8W 1

R102 J707385P220 RES MFILM 22R 5% 1/8W 1

R103 J707385P220 RES MFILM 22R 5% 1/8W 1

R104 J707385P220 RES MFILM 22R 5% 1/8W 1

R105 J707385P220 RES MFILM 22R 5% 1/8W 1

R106 J707385P220 RES MFILM 22R 5% 1/8W 1

R107 J707385P900 RES MFILM OR 5% 1/8W JUMP 1

R108 J709456P1 RES MFILM 8R2 5% 1/1wW 1

R109 J709456P1 RES MFILM 8R2 5% 1/1W 1

1

0002 L855812P1R1 BD PW., REVISION NO.: 1

31/10/'85 STORNO = DEPT. OF SERVICE CO=-ORDINATION X404.027/4



PAGE 01

CONTROL TYPE DESCRIPTION

CB6110DR CB 6110, REMOTE HANDSET W. CONTROL PANEL
CB6110NR F. STORNOMATIC 6000 - N M T.
CB6110SR VERSIONS: D/N AND S/Y

CB6110YR

el ke T P P P Y P - - -
FE Tttt 2 2ttt 2t bk b R b R R R R R

MAIN PARTS LIST:

INDEX-TABLE/ COMPONENT COMPONENT QUANTITY
POSIT.=-PREFX ITEM NO. DESCRIPTION
CB6,02,008 :
a: 0001 L855630G2 CHASSIS ASM . 1 (SEE:
BELOW)
A: 0003 K805734G1 HANDSET LS ASM 1 SEE:
' ’ PAGE 2
0004 K805701P1 SWITCH PTT 1
0005 K805701p2 SWITCH VOLUME 1
0006 J709041P1 FASTENER 4
0007 J706212P201 SCREW PAN HD SZ 4.0X4.8 MM 2
0008 J709494P1 SPACER 3
0009 J709293P1 INSULATION FILM 1
0010 M906063G2 RETAINER ASM., HANDSET- 1 SEE:
PAGE 2

CB6,03,003/-,004 :

A: 0001 L855628G1 KEYBOARD ASM (DENMARK/NORWAY) 1  SEE:
OR : PAGE 2
A: 0001 L855628G2 KEYBOARD ASM (SWEDEN/FINLAND) 1  SEE:
PAGE 3
CB6,04,005 :
A: 0002 M905980G2 CL 6003 WITH HOOK SWITCH 1 (SEE:=-
X404.022
A: 0003 K805728G1 AUDIO AMPLIFIER ASM. 1 (SEE:=-
X404.024
CB6,05,001 :
0001 J709045P1 LABEL BLANK 1
0002 J709042P1 LABEL TYPE CB 1
0004 J709289P1 BOOKLET, USER INSTRUCTION- 1
0005 J709083P1 BOOKLET, PROGRAM GUIDE=- 1
0001 : L855630G2 : CHASSIS ASM. :
0002 M905785P1 CHASSIS FRONT 1
31/10/'85 STORNO = DEPT. OF SERVICE CO=-ORDINATION X404.028/5



PAGE 03

CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION

0003 K805526G1 FOIL, CONTACT- 1

0004 K805539G1 MEMBRANE, CONTACT-RUBBER- 1

0005 M905789P1 FRAME 1

0006 L855562P1 CAP 24

0007 K805752G1 * SHIELD, KEYBOARD- * 1

0001 : L855628G2 : KEYBOARD ASM. (SWED./FINL.)

0002 M905792P1 PLATE, L E D LIGHT- 1

0003 K805526Gl FOIL, CONTACT- 1

0004 K805539G2 - MEMBRANE, CONTACT-RUBBER- 1

0005 M905789P1 FRAME -1

0006 L855562P1 CAP 24

0007 K805752G1 * SHIELD, KEYBOARD- * 1

BOO1l : K805733G1 : LOUDSPEAKER ASM., :

BOO1 J708678P1 HANDSET REC INSERT, 220R 1

wool J707179P10 WIRE ,STRAND.-'BLACK' 0.055MM 0,060 M

w002 J707179P10 WIRE ,STRAND.-'BLACK' 0.055MM 0,060 M

0002 J706286P4 CONNECTOR, PT RECEPT. 47650 2

0003 A700136P3 SLEEVING, INS. EL D-2.0X0.51 10,0125 M

0004 A700136P3 SLEEVING, INS. EL D=-2.0X0.51 10,0125 M

B002 : J709442G1 : MICROPHONE ASM., :

BOO1 A701301P2 MICROPONE CARTRIDGE 1

w001l J707179P2 WIRE,STRAND.-'RED' 0.055MM 0,055 M

w002 J707179P10 WIRE,STRAND.-'BLACK' 0.055MM 0,055 M

0005 J706286P4 CONNECTOR, PT RECEPT. 47650 2

0006 A700136P3 SLEEVING, INS. EL D=2.0X0.51 10,0125 M

0007 A700136P3 SLEEVING, INS. EL D-2.0X0.51 10,0125 M

wool : L855845G1 : CABLE ASM, FOR HANDSET = LS ASM :

woo1l J709341P1 CABLE, MULTI 1

0002 M906062P1 COVER 1

0003 M906061P1 COVER, REAR- 1

0005 J709337P1 HOUSING, CONNECTOR-~ 5 POS 1

0006 J706286P3 CONNECTOR, PT RECEPTOR- 8

0007 J706286P2 CONNECTOR, PT RECEPTOR- 2
31/10/'85 STORNO = DEPT. OF SERVICE CO-ORDINATION X404.028/5



PAGE U4

CIRCUIT COMPONENT COMPONENT QUANTITY

POSITION ITEM NUMBER DESCRIPTION
0008 A701847P101 SCREW PAN HD D=2.2 X 4.8 MM 2 B
0009 L.855848P1 CLAMP 1
0010 L855843P1 GROMMET 1
W00l : L855720G1 : CABLE ASM, FOR HANDSET RETAINER ASM :
00A1 L855811G1 JP 6002 1 (SEE

BELOW)

00W1 J708672P6 CABLE, RIBEBON- , 06=-COND. 0,125 M
_00W2 J708672P7 CABLE, RIBBON- , 07=-COND. 0,140 M
0002 J706434P3 CONN PWB FEM RECP 13
0007 L8558 70P1R2 BD PW., REVISION NO.: 2 1
0002 : K805719G1 : LOUDSPEAKER ASM, F. HANDSET RETAINER ASM
00B1 J707712P4 LS, PERM. MAGNET 16R 3W 1
00P1 J706286P4 CONNECTOR, PT RECEPTOR 47650 2
00wl J707179P10 WIRE ,STRAND.-'BLACK' 0.055MM 0.060 M
00W2 J707179P10 WIRE , STRAND.-'BLACK' 0.055MM 0.060 M
0002 A700136P3 SLEEV.G,INSUL. EL D=-2.4X0.51 0.025 M
0017 : K805596G1 : CC 6005 CABLE KIT :
POO1 J708069P214 CONNECTOR FEM 1 B
P002 A700041P40 CONN,HSC FEM 14 CKT 1
w001 J706156P5 CA .14 CORED 3,50 M
0002 J707787P1 CONN PWB FEM RECP CLIP 14
0003 J706152P5 STRAP RET W BDL D19 NYL 2
0004 3707335p1 CLAMP LOOP 5 MM 1
0005 A700031P405 SCREW PAN HD M—-3.0X5.0 MM 1 B
0006 J708981P1 CONNECTOR 1
ooAal L855811G1l : JP 6002 :
J101 J708925P1 CONN PT PIN L-9,7 MM 2 -
7102 J708925P5 CONN PT PIN L-11.7 MM 10

CONTINUED ON LAST PAGE:

STORNO = DEPT. OF SERVICE CO-ORDINATION

PAGE 5
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CIRCUIT COMPONENT COMPONENT QUANTITY

POSITION ITEM NUMBER DESCRIPTION
R101 J707385P220 RES MFILM 22R 5% 1/8W 1
R102 J707385P220 RES MFILM 22R 5% 1/8W 1
R103 J707385P220 RES MFILM 22R 5% 1/8W 1
R104 J707385P220 RES MFILM 22R 5% 1/8W 1
R105 J707385P220 RES MFILM 22R 5% 1/8W 1
R106 J707385P220 RES MFILM 22R 5% 1/8w 1
R107 J707385P900 RES MFILM OR 5% 1/8W JUMP 1
R108 J709456P1 RES MFILM 8R2 5% 1/1w 1
R109 J709456P1 RES MFILM 8R2 5% 1/1W 1
0002 L855812P1R1 BD PW., REVISION NO.: 1 1

31/10/'85 STORNO = DEPT. OF SERVICE CO-ORDINATION X404.028/5
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CS6003 - CS6004

EXTERNAL CODE UNIT

The code unit fits inside the JB6002 and inter-
faces the H-bus.

The code unit consists of a microprocessor which
controls the communication between the H-bus and
the memory device. ‘lt is shielded to avoid noise
radiation.

The CS6003/4 is a single PWB which contains the
following circuits:

Microcontroller

H-bus interface

Reset circuit

H-bus address designation

E2 prom

The difference between CS6003 and CS6004 1s the

size of the memory:
CS6003:
CS6004:

16 x 16 bit (256)
64 x 16 bit (1024)

CIRCUIT DESCRIPTION

MICROCONTROLLER

The central part of the CS module is a 8 bit
Nmos microprocessor (8051) in a 40 pin dual in
line (U200). The 8051 contains a non-volatile

4 K x 8 read only program memory, a volatile
128 x 8 read/write data memory, 32 |/0O lines
and on-chip oscillator.

The clock frequency (11.132 MHz) is controlled
by a crystal (Y200).

H-BUS INTERFACE

The microprocessor handles the serial communi-
cation on the H-bus. The external interface (U201)
together with one interrupt and two control lines
constitutes the H-bus interface. To make the H-bus
unsensitive to noise, low pass filters have been

inserted on the lines.

61.112-E1

RESET CIRCUIT

When the system is turned on it I1s necessary tc
reset the microcontroller. This reset pulse is
coming on the reset line after the +5 volt supply
is turned on in the radio part.

In the delay time between the +5 volt power
supply is going on and the reset pulse ts coming,

C204 is resetting the microcontroller.

H-BUS ADDRESS DESIGNATION

The addressing method is shown on the strap
instruction diagram later on in this chapter.
Connecting the anode of D203 to one of four
points on the board with a strap, will determine
which of the four precoded addresses will be
used. The CS board is default wired to the
highest address.

61.112-E1




Stomo CS6003 - CS6004 EXTERNAL CODE UNIT Stormo

To change the address i1t 1s necessary to cut a E2 PROM

wire on the board and strap it to the wanted

address The personality data in the code unit 1s stored
in a E2 prom. It s possible to change or repro-
gram this E2 prom with personality data for the
individual customer The E2 prom (U202) s con-
nected to the microprocessor via a serial data 'ine

a serial clock line and a chip select.

SPECIFICATIONS
Supply Temperature range
from the radio: 5 volt £0.2 V Operating:* -25 deg. to +60 degq.
Storage:. -40 deg. to +70 deg.
Current drain
150 mA max. Dimensions

LxWxH: 56x37x20

61.112-E1 -2- 61.112-E1



Storno Storno

CS ADORESS
[©0000
+S5V
+5V S>———
GNU. >ﬁ7
DATA > H-BUS 1113 2MHz
DIR >———INTERFACE PP 8057
SERV. > | l:j]_
REQ.
H-BUS
MICROCONTROLLER
+5V
R
~ RESET LINE [> E2PROM |
MEMORY

BLOCK DIAGRAM CS6003/4
D404.37
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EXTERNAL CODE UNIT CS6003/4

COMPONENT LAYOUT

CODE NO. L855909G1-CS6003

COMPONENT SIDE-CHIP SIDE

CODE NO. L855909G2-CS6004

D404, 334 |




Gt

D203 & oH8
H9

»-H10
H11

CUT—»

NOTE :
DEFAULT ADDRESS (2A H)

CUT AND STRAP FOR OTHER

ADDRESS.

Storno

H1
H11
H10
HS
H8
CS ADDRESS H-BUS ADDRESS
H8 27H
H9 28H
H10 29H
H11 2A H DEFAULT

STRAP INSTRUCTION FOR CS6003/4

D404.335
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D404.260

CHARGING UNIT CU6001

COMPONENT LAYOUT CHIP SIDE



PACE 01

ITEM NUMBER DESCRIPTION

K805741G1 CU 6001 ASM., CPNT BD. MNTD W. HEAT SINK
PARTS LIST:
CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION
A001 M905853C1 CPNT BD CU 6001 1 (SEE
BELOW)
~ *  E101 J707961P2 CORE, TOR. FERR.- UI 900 1
* E102 J707961P2 CORE, TOR. FERR.- UI 900 1
- J101 J708471P3 CONN MULTI RECP 25-WAY 1
J104 J708829P1 CONN POWER RECP 02-WAY 1
— Q101 J706890P1 TSTR PNP SI BD 140 1
0102 J708775P1 TSTR MFET SI BUZ 20 1
_ S001 A700189P1 SWITCH TOGLE, 7101G 1
w001 J707210P100 WIRE 0.220 SQ 'BLACK' 0.250 M
0002 A700031P405 SCREW PAN HD M-3.0 X 5.0 MM 2
0003 A700034P4 NUT HEX M=3.0 X 0.50 MM 2
- 0004 J709304G1 HEAT SINK TEXTED 1
0005 J708766P1 INSULATOR SHEET 1
0006 A700068P1 INS BUSH 1
_ 0007 A700031P306 SCREW PAN HD M-2.5 X 6.0 MM 1
0008 A700034P3 NUT HEX M=-2.5 X 0.45 MM 2
0009 J708766P2 INSULATOR 1
0010 A700031P308 SCREW PAN HD M=-2.5 X 8.0 MM 1
— A0O0L : M905853G1 : CPNT BD CU 6001 :
c101 J706005P14 CAP ELECT 220U +100-10% 1
_ C102 J707438P26 CAP CER CL2 100N 10% 50V 1
C103 J707438P26 CAP CER CL2 100N 10% 50V 1
C104 J706005P14 CAP ELECT 220U +100-10% 1
C105 J707438P26 CAP CER CL2 100N 10% 50V 1
- C106 J707444P17 CAP TA SOL 470 20% 10V 1
C107 J707444P6 CAP TA SOL 4U7 20% 35V 1
c108 J707438P5 CAP CER CL2 1NO 10% 50V 1
- C109 J707438P26 CAP CER CL2 100N 10% 50V 1
C110 J707444P7 CAP TA SOL 10U 20% 16V 1
C11l J707436P61 CAP CER NPO 100P 5% 50V 1
_ Cc112 J707438P26 CAP CER CL2 100N 10% 50V 1
c114 J707444P8 CAP TA SOL 22U 20% 16V 1
C115 J707444P4 CAP TA SOL 1U 20% 35V 1
C116 J706005P10 CAP ELECT 220U +100-10% 1
—  20/09/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X404.100/2
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CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION —

C1i17 J707438P26 CAP CER CL2 100N 10% 50V 1 -

c1l1s J707438P26 CAP CER CL2 100N 10% 50V 1

C119 J706005P10 CAP ELECT 2200 +100-10% 1

C120 J707438P26 CAP CER CL2 100N 10% 50V 1

Ccl21 J706005P9 CAP ELECT 100U +100-10% 1

D101 J706100P2 DIO SI SIG 1N4004 1

D102 J707389P1 DIO SI SIG BAV 99 1 -

D103 A700025P9 DIO SI ZENR 8V2 5% 0,4W 1

D104 J706100P2 DIO SI SIG 1N4004 1

D105 J707389P1 DIO SI SIG BAV 99 1 B

D106 J707390P1 DIO SI SIG BAV 74 1

D107 J707764P2 DIO LED ESBG 5501 , -'GREEN'- 1

D108 A700028P1 DIO SI SIG 1N414S8 1

D109 J708734P1 DIO SI PWR BYV 28-100 1 -

D110 J707389P1 DIO SI SIG BAV 99 1

D111 J707389P1 DIO SI SIG BAV 99 1

D112 J706270P6 DIO SI ZENER 15V0 5% 0,4W 1 -

D113 J707764P1 DIO LED ESBR 5501 , -'RED'- 1

D114 J707389P1 DIO SI SIG BAV 99 1

E103 A700103P1 CORE, FERRITE- 1

F101 J706998P7 FUSE CTG 2.0A SLOW 1

J102 J708925P1 CONN PT PIN L-9,7 26

J103 J708068P4 CONN PWB MALE RECP 04-CKT 1

L101 K805622G1 COIL FILTER 1

L102 K805622G1 COIL FILTER 1

Q103 J707386P1 TSTR NPN SI BCW 32 1

Q104 J707387P1 TSTR PNP SI BCW 30 1

Q105 J707387P1 TSTR PNP SI BCW 30 1

Q106 J707386P1 TSTR NPN SI BCW 32 1 R

Q107 J707386P1 TSTR NPN SI BCW 32 1

Q108 J707386P1 TSTR NPN SI BCW 32 1

Q109 J707386P1 TSTR NPN SI BCW 32 1 -

Q110 J707387P1 TSTR PNP SI BCW 30 1

Q111 J707387P2 TSTR PNP SI BCW 70 1

Q112 J707386P2 TSTR NPN SI BCW 72 1 —

R101 J706056P44 RES DEPC 3K9 5% 1/2wW 1

R102 J707385P180 RES MFILM 18R 5% 1/8W 1

R103 J707385P103 RES MFILM 10K 5% 1/8W 1 .

R104 J707385P124 RES MFILM 120K 5% 1/8W 1

R106 J707406P5 RES THERM NTC 47K 10% 1

R107 J707385P683 RES MFILM 68K 5% 1/8W 1

R108 J707385P102 RES MFILM 1K0 5% 1/8W 1

R109 J707385P473 RES MFILM 47K 5% 1/8W 1

R110 J707385P222 RES MFILM 2K2 5% 1/8W 1

R111 J707385P222 RES MFILM 2K2 5% 1/8W 1

R112 J707406P5 RES THERM NTC 47K 10% 1

R113 J707385P103 RES MFILM 10K 5% 1/8W 1
20/09/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X404.100/~
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CIRCUIT COMPONENT COMPONENT QUANTITY

POSITION ITEM NUMBER DESCRIPTION
R114 J707385P105 RES MFILM 1MO 10% 1/8W 1
R115 J707385P103 RES MFILM 10K 5% 1/8W 1
R116 J707385P682 RES MFILM 6K8 5% 1/8W 1
R117 J707385P563 RES MFILM 56K 5% 1/8W 1
R118 J706251pP37 RES DEPC 1KO0 5% 1/1W 1
R119 J707385P823 RES MFILM 82K 5% 1/8W 1
R120 J707385P152 RES MFILM 1K5 5% 1/8W 1
R121 J707385P900 RES MFILM ORO 5% 1/8W, JUMP. 1
R122 J707385P104 RES MFILM 100K 5% 1/8W 1
R123 J707385P682 RES MFILM 6K8 5% 1/8W 1
R124 J707385P104 RES MFILM 100K 5% 1/8W 1
R125 J707385P104 RES MFILM 100K 5% 1/8W 1
R126 J707385P104 RES MFILM 100K 5% 1/8W 1
R127 J707385P823 RES MFILM 82K 5% 1/8W 1
R128 J707385P472 RES MFILM 4K7 5% 1/8W 1
R129 J707385P332 RES MFILM 3K3 5% 1/8W 1
R130 J707385P821 RES MFILM 820R 5% 1/8W 1
R131 J707385P103 RES MFILM 10K 5% 1/8W 1
R132 J707385P101 RES MFILM 100R 5% 1/8W 1
R133 J707385P101 RES MFILM 100R 5% 1/8W 1
R134 J706056P1 RES DEPC 1RO 5% 1/2W 1
R135 J707385P473 RES MFILM 47K 5% 1/8W 1
R136 J707385P472 RES MFILM 4K7 5% 1/8W 1
R137 J707385P103 RES MFILM 10K 5% 1/8W 1
R138 J707385P332 RES MFILM 3K3 5% 1/8W 1
R139 J707385P472 RES MFILM 4K7 5% 1/8W 1
R140 J707385P100 RES MFILM 10R 5% 1/8W 1
R141 J707385P472 RES MFILM 4K7 5% 1/8W 1
R142 J707385P472 RES MFILM 4K7 5% 1/8W 1
R143 J707385P473 RES MFILM 47K 5% 1/8W 1
R144 J707385P473 RES MFILM 47K 5% 1/8W 1
R145 J707385pP221 RES MFILM 220R 5% 1/8W 1
R146 J707385P220 RES MFILM 22R 5% 1/8W 1
R147 J707385P120 RES MFILM 12R 5% 1/8W 1
R148 J707385P120 RES MFILM 12R 5% 1/8W 1
R149 J707385P100 RES MFILM 10R 5% 1/8W 1
R150 J707385P470 RES MFILM 47R 5% 1/8W 1
T101 K805623G1 TRANSFORMER ASM. 1
U101 J708503P1 IC LIN CMPAR LM 239 1
U102 J708356P1 IC DIG BUFR 4049 1
w001l J707195P26 WIRE, BARE COPPER ANNEALED 0.00015 KG
XFO1l J708025P1 HOLDER FUSE 5.0X20.0 1
XF02 J708025P1 HOLDER FUSE 5.0X20.0 1
X101 J706848P1 TERMINAL, BRL D=3.18 MM 1
0002 M905854P1R2 BD PW., REVISION WNO.: 2 1

20/09/'85 STORNO = DEPT. OF SERVICE CO-ORDINATION X404.100/2



IINSm—..S.E LAVER

100981 X08 NOILONNC 108925587 "ON 4000 ATNAON

1DS£6506W "ON JA0D A¥YvOod dI.LNNOW

LI ONY 61H) 2.H OL #1H
874 0L LIH  ‘SADTII04 SY 3Ny

A¥O01IY¥4 3IHL WOMJ O3NIA11I0 NIHA

{NOTLIINNOD ON

SNOTL1JDINNOD 3HL

FROANY SEEMENLVIN A VB BN 30 “AMO1JY4 IHL HOMJ 03IY3IALIT130 N3IHA SNOILIINNOD ON
W ALY BB ¥ 6L GRS 30 LEN LN
IO B 8 LVBLND DU NENAR

MGLIMA 500818 LBIUA “HEIOBE B 6L
AET M SLHEN TV ST BABLS B
ALVDOMS 5. MBS SO LNBAO00 B <<

“ATINO SNO11YD17ddY
IWN 0L ¥333¥ S3ISIHINWYYY NI SNOTIUN9ISIO "1

+ 310N

2
N4

I 1NN
_! 1 OY3IN 10M1INOD _ SN03NVI13DSTH _ 03x13 NI ONWH 7 1 13SONWH
B+err-rITIOIVON® - VNV OBAT VS -IBSY XWXV ATV AV rrIT® XXV 4 YL IrrIWITIY
XAV = BMANZ —~C » VMIZXXO=~CCOD®®I O -HP—~—~0N Ol_lssu'.l?“ N A= DD OD =D
< N o RN - < ®® N OOV VLZITA-HO o +H-40@®@zO Z Al + 04000 <@ + 04000
o1 +783 "2 3 3R 2 A338 gI72R8 R 23 8 J7'% Eg] a
) rme|l 930 m S iL 300 " mmm JxET. Jrxm Jexm
- wnn MO - » n MZZOr =D XIIN “w Qo—~aomn » -] VWO O—~n o L] NOO—~n
- ©v m ] » - Ml 1 MM < BAM< <0 < z zZXT WV m z < Z 3 z z - X -0
> -m 20mMm \N>» —~@®m>» < m - o~0 m =< o -0 -m m o -0 zm
zo» mzo ® »lom 4Z0 SN@+0 - z =~o0O N - zo Q. Io
- x ™ "w o~ z mi~wn 00~ mz o x z m o x ol [} -
— - » O m - o ojlsm b X0 » x - X ®» x x —-» m x »
z »x C - o clo + (-] m > - x m *x N x x
m x m z m» z x » I Y "
F |2 @ & 3 @ & m
4 %3 " z ] B4 z
x ™ z x o z x m -
] I a z 3 z » =
z m p S oz 2 z S
z z 3 z
@ ¢ 2
“NUrNE USRS NG N —nz:vsvt Nulrae vees
)
By Nf >
7 310M 2z
\\- N -
3
£ IM[2 M v
<
’
¢
.
6
"
21
'
2
3
v
s
’
¢
.
6
o
"
z1
1 €1
SMLY M >
\
'
Fauon >, r
97H
7 v cr Zir L ir LI T sr Sr AN
CNUr N e e e ==
sNar um - -Nu -nu un - umn -
DA CXIVONVNOV DD O® - zrCr zrr zZwO0 Z® I - -
XAV —=IMANZ—-CC DD o0 e o CR-X-1 o®»>» o » 0 » »
< No 34NN 4~ zZZZ cc e - » - -
e .782"s¢2 33 Zzz a 0686 o3 o3z 3 3
£l X M mMrProO0MmMmMmM - -~ o oDwwn om>» om m m
Ihal "P28%% 222 H FEE] Z2%> 2% » 2 %
- m m)| 1 » 4 < < -N-N-] z zmm zZ <O Z < m - <
> -~ o 2O MD zz zZ m m>®»>» m bad m -
z »| mz o0 + 0 0 o xx 0+ 0 04+ » * '
- Tam wd2 2 2 Sam 3 - $
— 4 > DO m - o - -» - x - (2]
z C -’ o o o o =3 Q z
£ x 2 2. 2. 2 S g E
& w -
“
x

11 Ov3H 0MINOD

1

HIL1IRS 11
NOIL1INSI ¥INvIds W3INYILS

310N
010v ¥wD|

378v) Aw3live

NOILJ3INNDD ON 92

GN9/- A¥3L11Y8 G2

- ¥3)Nv¥3dSON0T1 92

¢ ¥INY3ILSONDT €2

N1 3NTT X1 22

HILIAS YOOH 12

C(1H J1W) AIN39Y3WI/3INOL 82

COIN SH) [N INOHJOWIIN 61
ON9“NOIS 81

AY13¥ NMOH (1

2104 010VY WY 91
NOTLINOI €1

+ AHIILIUE 41

ON9/- AM3ILIYE €1
ON9, - AWILIYE 21
1IN0 x¥ 038S3J08d 1
INDY Xy e

AS+ 6

1383u-440/NO L]
viva sne I
NO11J3¥10 Sn8 9
1S3N03¥ 3J1AM3S <
1d »

(1SNl 3718Y140d) 0/ 3¥YdS 12
+ AH31l1vEe k4

+ AM3Ll1vY8 ]

"010vs 3HL NO BOLJI3INNOD
Yu3Y 3IHL NO 1YWL
01 SY3I43y¥ INI1HIBUNN

J1ON

ouiolg




LEE 707Q | v Ay
200991 X08 NOILONNC

—
i

= |
121
Y

~ INik TNUH /7 | 13SOMUM

>> 3S0dHNd 0IZHOHINYNN ANY HOJ 035N 39

AT AR ] ol HON A1MYd OUML ¥ OL 0314YS 78 10N 157M ru_w,ﬂﬁmwwww
o . .782Myg 2 ININI00 ML 30 SINIINDD I4L NO'SSeay3d s r2277g
n I m mMpOO™Mm NIL1IEA S.ONHOLS INOCHLIA *INNI00 SHY Of - s mxITm
. —eal P22 YR 1339534 M SIHY 1TV SIAHISTY ONMOLS ONY g 9 9egozn
»” -m 2O mDp A1¥3d0Hd S.ONHOLS SMYN3IY INFHNIOO SLCC ™ o - o zm
zZOD>D m 2z n “ o - T O
- x bl L=l z » o -
-— «“» O 1“ -— o n- T x “
B R 2 29089£5587 "ON 3d0J IT1Naon N s
- . . x x
. x 1DSL6506W 'ON 300 A¥vOod ad.LNNOW > z
= a
z
TQ3193INNOD 3My ]
8 ONY (TH (d0LIYd 3IHL WOW4 QIWIAL1I0 NIHA Aq,
||||| T T =
~NurUevess N Cn | T\60LIVS IHL HOMS IYIAITIIC NIHA SNOILIINNOD ON KT cNulr e e e
1 |
*AINO SNOT:UJ|1ddy MMM N\
mq) LIHN OL ¥343b SISIHINUHUL NI SNOLIYN9ISIO LM — m ——)
:JLON ¥ 10N |
1 .iﬁ. # > NOI1JINNOI ON o2
] "
¥ ouon X b A N 1 4 z ON9/ - AuILL6E S2
) > € - ¥3WY3IJSON01 %2
(SN Al y + ¥INY3IISONOT €2
S NIOINIY XL 22
. MILIAS YOOk 12
i ¢ (1M JIWY AINIOWINI/INOL €2
[ 1214 SH) 1M INOHJOBIIH 61
. ON9°NIIS 81
>-0n 97130 NHOH (1
0 t. IlNk 010YY NYI "
21 NOILINOT 61
znr CIETERD
' + AM3ILIYE 91
w 2 ON9/- AW3ILIYE €1
> € ON9/- A¥M31lvEe 21
> 1IN0 X¥ 03SS3J0ud 1
2 < NI Xy e
’ ASs &
3 13534-440/N0 @
> 0 Yivo sne ¢
> ¢ NOT1J3M¥I0 Sne ¢
LI 1530039 331A¥3s ¢
> 114 ¥
> 21| t1SN1 318Y1404) 0/1 3u9ds ¢
- € LAFY'E T TT
sy m > * AbILIVE
N |
LR TUUIRM r
9H
0ur er cir Lr or Sr hr *010YY IHL NO ¥O1IINNDI
rNE DO~ -~ VY v M W 01 meuumrmz._.muhuu“
e e ~ ® - N W “ N - - N W “ N - unN -
——— Lad z® Z® X - » '
zonnziszscEess 355 255 z%3 533 3 s 310N
< DO D~IN O N 4 zz 2z cc - ® -“ D - -
o . n < oz — — - al-N-] 0~ 0 -z - -
» rm — npocmm - - Qo wun v 2mM»® om m m
-~ un Nl MmMr DX - - Z 90 Z ™D Z DD » »
- wm . B -+ <« < =--] zmm zZ < O Zz < ™M - -
> - m O MDD zz Z m D D m — m L
ZOoOX m2z N .o N A x D 4 o [a B .3 s U
- £ m wo ~ z - mm - - - ~
— - ¥ O m -— o - » D -— x - (2]
z w C . o o o < (=} &
m T ~ z Zz s = - z o
vl 3

(e

IR et e ]
ouwi0)g oni01s

]
|t

RO T |




z/SS1Lhoha| L A3Y
LNOAVT LNINOdWOD

¢/10098r X0d NOILONNSF ro00gr J DF9LSSE1 ON 400D TTATON
ZDSL6506W "ON HA0D q¥VOd ALINAON
loosq | OB9L558T ON 4000 TINAON
il 3:%0_ _ﬂ_.wﬁum NMB 1056506\ "ON 0D A¥VOd AZINNON
'3 10N

ouiolg , ou101§




PAGE 01

ITEM NUMBER DESCRIPTION
L855768G1 JB 6001
L855768G2 JB 6002
PARTS LIST:
CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION
AQ01 M905975G1 CPNT BD PW 1 (SEE
AQ0O01 M905975G2 CPNT BD PW 1 BELOW)
0003 K805073P1 GASKET 2
0004 A701507P612 SCREW PAN HD SZ23.5X19.1AB 2
0005 J706212P203 SCREW PAN HD SZ 4.0X7.9 MM 2
0006 J706285P1 LOCKING RING 1
0007 J706307P37 NAMEPLATE JB6001 1 Gl
0007 J706307P70 NAMEPLATE JB6002 1 G2
0010 A700031P635 SCREW PAN HD M=4.0X35.0 MM 1
0011 J709152P1 FOAM 1
0013 K805085G1 ASM CASE 1
0014 / L855103P1 COVER 1
AQ001 : M905975G1 : CPNT BD PW., F. JB 6001 :
AQ01 : M905975G2 : CPNT BD PW., F. JB 6002 :
D001 A700028P1 DIO SI SIG 1N4148 1
D002 A700028P1 DIO SI SIG 1N4148 1
D003 A700028P1 DIO SI SIG 1N4148 1 G1
D004 A700028P1 DIO SI SIG 1N4148 1 G1
.Joo1 J708925P1 CONN PT PIN L=9,7 =14 PINS 1
J002 J708925P1 CONN PT PIN L=9,7 -12 PINS 1
J003 J708925P1 CONN PT PIN L=9,7 - 3 PINS 1
Joo4 J708100P2 TERM TAB SPADE 1
J005 J708100P2 TERM TAB SPADE 1
J006 J708925P1 CONN PT PIN L=9,7 - 3 PINS 1
Joo7 J708925P1 CONN PT PIN L=9,7 - 3 PINS 1
J0o8 J708925P1 CONN PT PIN L=9,7 -12 PINS 1 G1
J009 J708925P1 CONN PT PIN L=9,7 =14 PINS 1 G1
J0o9 J708925P6 CONN PT PIN L=16,0-14 PINS 1 G2
J010 J708925P1 CONN PT PIN L=9,7 -14 PINS 1
JO1l1l J708925P1 CONN PT PIN L=9,7 - 3 PINS 1 G1
Jo1l2 J708925P1 CONN PT PIN L=9,7 - 3 PINS 1
J013 J708925P1 CONN PT PIN L=9,7 -10 PINS 1
J01l4 J708925P1 CONN PT PIN L=9,7 -10 PINS 1 G1
JO15 J708925P1 CONN PT PIN L=9,7 - 7 PINS 1 G1
0002 M905976P1R1 BD PW., REVISION NO.: 1 1
17/12/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X404.095/2
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PAGE 01

ITEM NUMBER DESCRIPTION

L855903G4 MC 6001

L855904G4 SUB ASM : CHASSIS AsM F. MC 6001
L855899G1 SUB-SUB ASM : CPNT BD, F.MC901 / MC6001

PARTS LIST:

CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION
A0O01 L855904G4 CHASSIS ASM, F. MC 6001 1 (SEE
BELOW)
B0O1 J706041P1 MICROPH. CARTRIDGE E M 60 1
E001 A700103P1 FERR CORE 1
woo1 K805029G1 CABLE ASM, COILED CORD- 1
0003 K805098G3 HOUSING ASM.,F.MC901/MC600X 1
0004 K805057P1 HOLDER, RUBBER- 1
0005 J706119P1 SCREEN 1
0006 K805058P2 CLAMP, STRAIN RLF- 1
0007 J706181P406 SCREW M4X6 NYLON 1
0010 A701268P2 WIRE, "RED" 0,1 M
0011 A701268P10 WIRE, "BLACK" 0,1 M
0012 A701268P5 WIRE, "GREEN" 0,1 M
0016 A700031P208 SCREW PAN HD M-2.0 X 8.0MM 2
0019 J708323P1 PROTECTOR 1
/ ——————————————— - e e c——————— /
A001 : L855904G4 : CHASSIS ASM F. MC 6001 :
AOO01 1.855899G1 CPNT BD PW, F.MC 901/MC6001 1 (SEE
‘ BELOW)
0003 K805177P1 CAP, BUTTON- ™"GREEN" 1
0004 L855184P1 BUTTON, 'BLACK' 1
0006 J706120P1 TEXTPLATE 1
0013 J709467G1 CHASSIS, COATED 1
0020 A700031P206 SCREW PAN HD M-2.0 X 6.0MM 5
0021 J709470P1 PLATE 1
0022 J709472P1 FOAM ACTUATOR 1
0023 J709471P4 NAMEPLATE, 'MC 6001’ 1
A001 : L855899G1 : CPNT BD. PW F. MC 901 / MC 6001 :
C001 A701534P6 CAP TA SOL 4U7 20% 35V 1
Cc002 A701534P1 CAP TA SOL 0Ul 20% 35V 1
C003 A700233P1 CAP CER CL2 100P 20% 50V 1
27/09/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X404.219
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CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION

C004 A700233P1 CAP CER CL2 100P 20% 50V 1

C005 A700121P3 CAP CER 22N 20% 50V 1

Cc006 A700233P7 CAP CER CL2 1NO 20% 50V 1 _

co07 A700233P7 CAP CER CL2 1NO 20% 50V 1

J001 A700072P226 CONN PWB MALE 06 CKT 1

Q001 A700020P1 TSTR PNP SI BC558A/B 1

Q002 A700017P1 TSTR NPN SI BCS548A/B 1

RO01 A700019P51 RES DEPC 15K 5% 1/4W 1 -

R002 A700019P52 RES DEPC 18K 5% 1/4W 1

ROO3 A700019P23 RES DEPC 68R 5% 1/4W 1 B

RO04 A700019P34 RES DEPC 560R 5% 1/4W 1

RO0S A700019P41 RES DEPC 2K2 5% 1/4wW 1

s001 J709484P1 SWITCH, MICRO- 1 —

0002 L855900P1R0 BOARD PW, REVISION NO.: 0 1 _

0005 J709469G1 SPACER, COATED 3
27/09/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X404.219
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ITEM NUMBER DESCRIPTION

L855903G5 MC 6002

L855904G5 SUB ASM : CHASSIS ASM F. MC 6002
L855899G2 SUB=-SUB ASM : CPNT BD, F.MC902 / MC6002

PARTS LIST:

CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION .

A001 1.855904G5 CHASSIS ASM, F. MC 6002 1 (SEE

BELOW)

B0O1 J706041P1 MICROPH. CARTRIDGE E M 60 1

EO0O1 A700103P1 FERR CORE 1

woo1l K805029G1 CABLE ASM, COILED CORD- 1

0003 K805098G3 HOUSING ASM.,F.MC901/MC600X 1

0004 K805057P1 HOLDER, RUBBER- 1

0005 J706119P1 SCREEN 1

0006 K805058P2 CLAMP, STRAIN RLF- 1

0007 J706181P406 SCREW M4X6 NYLON 1

0010 A701268P2 WIRE, "RED" 0,1 M

0011 A701268P10 WIRE, "BLACK" 0,1 M

0012 A701268P5 WIRE, "GREEN" 0,1 M

0016 A700031P208 SCREW PAN HD M-2.0 X 8.0MM 2

0019 J708323P1 PROTECTOR 1

/== - - e eem e e e a e e e e e ————— /
A0O01 : L855904GS5 : CHASSIS ASM F. MC 6002 :
A001 L.855899G2 CPNT BD PW, F.MC 902/MC6002 1 (SEE
BELOW)

0003 K805177P1 CAP, BUTTON- "GREEN" 2

0004 L855184P1 BUTTON, 'BLACK' 2

0006 J706120P1 TEXTPLATE 1

0007 J706120P1 TEXTPLATE 1

0013 J709467G1 CHASSIS, COATED 1

0020 A700031P206 SCREW PAN HD M-2.0 X 6.0MM 6

0021 J709470P1 PLATE 2

0022 J709472P1 FOAM ACTUATOR 2

0023 J709471P5 NAMEPLATE, 'MC 6002°' 1

A0O01 : L855899G2 : CPNT BD. PW F. MC 902 / MC 6002 :

co01 A701534P6 CAP TA SOL 4U7 20% 35V 1

C002 A701534P1 CAP TA SOL 0Ul1 20% 35V 1
27/09/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X404.220
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CIRCUIT COMPONENT COMPONENT QUANTITY -
POSITION ITEM NUMBER DESCRIPTION

c003 A700233P1 CAP CER CL2 100P 20% 50V 1 N

C004 A700233P1 CAP CER CL2 100P 20% 50V 1

C005 A700121P3 CAP CER 22N 20% 50V 1

C006 A700233P7 CAP CER CL2 1NO 20% 50V 1 -

C007 A700233P7 CAP CER CL2 1INO 20% 50V 1

J0Oo1 A700072P226 CONN PWB MALE 06 CKT 1 -

Q001 A700020P1 TSTR PNP SI BC558A/B 1

Q002 A700017P1 TSTR NPN SI BC548A/B 1 B

ROO1 A700019P51 RES DEPC 15K 5% 1/4W 1

R002 A700019P52 RES DEPC 18K 5% 1/4W 1

R0O3 A700019P23 RES DEPC 68R 5% 1/4W 1 -

RO04 A700019P34 RES DEPC 560R 5% 1/4W 1

R005 A700019P41 RES DEPC 2K2 5% 1/4W 1

S001 J709484P1 SWITCH, MICRO- 1 B

S002 J709484P1 SWITCH, MICRO- 1

0002 L855900P1R0 BOARD PW, REVISION NO.: 0 1

0005 J709469G1 SPACER, COATED 4 -
27/09/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X404.220
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PAGE 01

ITEM NUMBER DESCRIPTION

B M905140G2 MT 6001 , MICRO TELEPHONE HANDSET

— K805070G1 SUB ASM.: ASM BD PW F. MT 600X / CO9MTOX
J706182P1 SUB ASM.: SPIRAL CABLE ASM. 06 COND.
K805030G2 SUB ASM.: CABLE ASM F. MT 6001

-a-n - - e - - - - - D D = D D D D - T D D T T D D D - - - - —— —-—— -

PARTS LIST:

CIRCUIT COMPONENT COMPONENT QUANTITY

. POSITION ITEM NUMBER DESCRIPTION
A001 K805070G1 ASM BD PW.,F. MT600X / CI9MTOX 1 (SEE
— . BELOW)
BOO1 J706194P1 MICROPHONE INS 400R 1
_ B002 J706194P1 MICROPHONE INS 400R 1
ROO1 A700019P33 RES DEPC 470R 5% 1/4W 1
- Wool J706182P1 SPIRAL CABLE ASM., 06 COND. 1
W002 K805030G2 CABLE ASM., F. MT 6001 1  SEE:
PAGE 2
0002 J706073P1 NETTING 2
0003 L855026P1 HOLDER 2
- 0004 J706074P1 PLATE 1
0005 J706195P1 CASE, HANDSET- 'BLACK' 1
0006 A701268P6 WIRE, 'BLUE' 0,025 M
0007 A701268P2 WIRE, 'RED' 0,025 M
— 0008 J706195P2 STOWACE FOR 2 SWITCHES 1
0009 J706202P5 NAME PLATE: -MT 6001 1
0010 A701507P108 SCREW PAN HD SZ4.8X12.7AB 4
A 0013 A701268P8 , WIRE, 'GREY' 0,12 M
0014 A701268P4 WIRE, 'YELLOW' 0,08 M
0016 A701268p2 WIRE, 'RED' 0,15 M
0017 A701268P5 WIRE, 'GREEN' 0,14 M
- 0019 J706075P1 GROMMET 1
0020 K805023P1 GROMMET 1
0021 J706313P1 RIVET TUBR D=6.0MM, L=9.0MM 2
~ 0022 J706433P1 TAPE ACET WDH=12.7MM 0,10 M
0023 J707335P3 CLAMP LOOP 8 MM 1
[mmmmmm e e /
A001 : K805070G1l : ASM BD PW. F. MT 600X / CO9MTOX :
—~ co01 B800650P21 CAP TA SOL 2U2 20% 15V 1
C002 A700233P1 CAP CER CL2 100P 20% 50V 1
C003 A700233P1 CAP CER CL2 100P 20% 50V 1
- Q001 A700017P1 TSTR NPN SI BC 548A/B 1
0002 A700020P1 TSTR PNP SI BCS558A/B 1
22/11/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X404.309
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CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION

ROO1 A700019P49 RES DEPC 10K 5% 1/4W 1 -

ROO03 A700019P57 RES DEPC 47K 5% 1/4W 1

ROO4 A700019P35 RES DEPC 680R 5% 1/4%W 1

woo1l A700184P1 RES WIRE JMPR 1

0002 L855097P1R0 BD PW., REVISION NO.: O 1

w002 : K805030G2 : CABLE ASM F. MT 6001 :

POO1 J708069P210 CONNECTOR, FEMALE- 1

0002 J706152P5 STRAP RET W BDL D19 NYL 1

0003 J706156P2 CABLE 2,5 M B
22/11/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X404.309
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PAGE 01

ITEM NUMBER DESCRIPTION

M906134G1/G2 MT 6005/MT6006
PARTS LIST:
—  CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION
AQ0O01 K805070G1 ASM BD PW CI9MTO01 / MT 600X 1 (SEE
BELOW)
B0OO1 J706194P1 MICROPHONE INS 400R 1
B002 J706194P1 MICROPHONE INS 400R 1
coo1 A700004P5 CAP PYES 330N 10% 63V 1
coo02 A700004P5 CAP PYES 330N 10% 63V 1
C0o03 A700005P8 CAP PYES 15N 10% 50V 1
L0O1 J707174P1 COIL RF FIX 4700UH 10% 1
L002 J707174P1 COIL RF FIX 4700UH 10% 1
ROO1 J706008P1 RES VAR CERM 1KO0 20% 1/2W 1
W00l J706182P1 CABLE ASSY HANDSET 6COND 1
w002 K805030G4 CABLE ASM MT6005/6006 1 SEE:
PAGE 2
0002 J706073P1 NETTING 2
0003 L855026P1 HOLDER 2
0004 J706074P1 PLATE 1
0005 J706195P1 HANDSET CASE BARE BLACK 1
0006 A701268P6 WIRE BLUE 0.10 M
0007 A701268P2 WIRE RED 0.10 M
0008 J706195P2 STOWACE FOR 2 SWITCHES 1
0009 J706202P7/P8 NAME PLATE MT 6005/6006 1
0011 J707335P2 CLAMP LOOP 6 MM 1
0012 A701268P2 WIRE RED 0.160 M
0014 A701268P2 WIRE RED 0.20 M
0015 J707206P1 COV. BLIND FOR MT6006 1
0016 A701268P10 WIRE BLACK FOR MT6006 0.10 M
0017 A701268P5 WIRE GREEN 0.180 M
0019 J706075P1 GROMMET 1
0020 K805023P1 GROMMET 1
0021 J706313P1 RIVET TUBR D-6.0 L-9.0 2
0022 J706433P1 TAPE ACET WDH 12.7 MM 0.10 M
0023 A701268P4 WIRE YELLOW 0.050 M
0024 A701268P1 WIRE BROWN 0.120 M
0025 A701268P10 WIRE BLACK 0.140 M
0026 A701268P6 WIRE BLUE 0.160 M
0027 A701268P1 WIRE BROWN 0.060 M
0028 A701507P108 SCREW PAN HD SZ4.8¥X12.7AB 4
[ — e r— e —— —— ———— ————————
AQO01 : K805070G1 : ASM BD PW COMTO01l / MT 600X
Coo01 B800650P21 CAP TA SOL 2U2 20% 15V 1
05/12/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X404.097/2
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CIRCUIT COMPONENT COMPONENT QUANTITY —
POSITION ITEM NUMBER DESCRIPTION
C002 A700233P1 CAP CER CL2 100P 20% 50V 1 -
C003 A700233P1 CAP CER CL2 100P 20% 50V 1
Q001 A700017P1 TSTR NPN SI BC 548A/B 1 —
Q002 A700020P1 TSTR PNP SI BCS553A/B
ROO1 A700019P49 RES DEPC 10K 5% 1/4W 1 _
ROO3 A700019P57 RES DEPC 47K 5% 1/4W 1
R0O04 A700019P35 RES DEPC 680R 5% 1/4W 1
Wwoo1l A700184P1 RES WIRE JMPR 1 -
0002 L855097P1R0 BD PW., REVISION NO.: 0 1 -
w002 : K805030G4 : CABLE ASM MT 6005/6006: .
P001 J708069P210 CONNECTOR FEMALE 1 =
0002 J706152P5 STRAP RET., W. BDL D19 NYL. 1 -
0003 L706156P2 CABLE 2.50 M

05/12/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X404.097/2
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Power Supply Unit PS702

The PST702 power supply is a switching regu-
lator for coverting a 24 V input voltage to 12V
output to supply a CQM700 radiotelephone.

The conversion from a high to a lower voltage
is accomplished by alternately applying the
input voltage (VIN) and 0 volts (ground poten-

tial) to an LC lowpass filter, as shown below.

oV _—

" T Jx_
: AN

The output voltage will be the average value
of the switched waveform. If the voltage drop
across the transistor and diode is neglected,

the output voltage will be:

Vour = VinX

60,.244-EF1

which, in the case of a symmetric square wave

and a 24 V input will be:
24 Vx1/2=12V

In addition, there will be a small amount of rip-
ple voltage whose fundamental frequency is the

switching frequency.

Notice that the output voltage, according to the

formula, is independent of the load current.

A regulating circuit monitors the output voltage
and compares it to a reference voltage. The reg-
ulating circuit then accordingly regulates the
ratio between ON and OFF time. Thus the out-
putz voltage is maintained at the proper level

regardless of input voltage or load current.

A current regulating circuit protects the series
switch transistors against being destroyed by
overloads or short circuits at the power supply

output.

LC filters in both the input and output circuits
prevent excessive radiation of noise along the

input and output leads.
Due to the switching principle the efficiency of

this power supply is high, efficiency is on the

order of 85%.

60,244-F1
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SWITCHING CIRCUIT

Storno

Q1

.« 12V
QUTPUT

«24V >
INPUT

1C1 (LM30S) SIMPLIFIED DIAGRAM
UNREGULATED INPUT | 3 Q2
RN R4 .
800 L 10K
BOOSTER OUTPUT 2
A4
Qis
CURRENT LIMITER |1
RS
22
A REGULATED OUTPUT 18 !
N
g | RereRence L‘]
o—2YPass Fan ar
£2
(17v)
5%_ FEEDBACK
==
g3 GROUND | 4
\ 5.6V
L |t

The LM305 integrated voltage regulator, IC1,
drives the PNP switching transistor, Q2. An ad-
ditional, NPN transistor, Q1l, enables the cir-
cuit to handle the heavy currents required by
the radiotelephone set (up to 8 amperes).

Q11 and Q12 make up a differential amplifier.
The input from IC pin 6 is the inverting input,
referred to as the feedback input. The non-
inverting input, from IC pin 5, is called the
reference bypass. This input is held at a po-
tential of 1.7 V (typical value) by the inter-
nal IC circuitry. This potential is called the

reference voltage.

If the voltage on input pin 8 is less positive
than the reference voltage at the base of Ql1,
the differential amplifier turns Q13 OFF.

This is how: Q11 conducts, pulling the base
of Q13 LO while at the same time Q12 cuts off
via emitter feedback, preventing any emitter
current to flow through Q13. When Q13 goes OFF
its collector is pulled up by R10, turning Q14

60.214-E1

and Q15 ON. Notice that Q15°s 600 ohm collec~
tor resistor, R1l, is also the emitter-base bia-
ing circuit for Q2, the switching transistor.
Thus, when Q15 is driven ON, the collector
current through R1l turns Q2 ON, as well. Q2

supplies drive to Ql, which also switches ON.

Now, if a voltage more positive than the inter-
nally generated reference voltage is applied to
IC pin 6, Q12 will go ON, cutting Q11 OFF.

The differential amplifier now forward biases
Q13, which goes ON, turning Q14 and Q15 OFF.
With no collector current through R1l, Q2 loses
its forward bias and switches OFF, also switch-
ing Q1 OFF.

In addition, there is a built-in current limiting
feature in this circuit. Base current for Q2 flows
via IC pin 2 (booster output), Q15, R5, and E2
to ground. The 22 ohm resistor RS is called the
current limiting resistor and is also the source
of emitter-base bias for Q6. Whenever base

current for Q2 tends to exceed the limit set by

60.244-FE1
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the value of R5, Q168 will begin to draw cur-
rent through R10. This reduces the bias to Ql4
and Q15, creating a state of equilibrium where
the amount of base drive to Q2 is determined
by the value of RS5.

With a value of 22 ohms chosen for RS, the
current will be limited to about 15 mA for tem-
peratures within the nominal operating range.

Zener diode E2 keeps the regulated output volt-
age at IC pin 8 at approximately 6.8 V. E3, a
5.6 V Zener diode, is wired to IC pin 6. This
ensures that the voltage to the feedback termi-
nal cannot rise higher than the voltage at IC
pin 1. Otherwise the circuit can latch up and

Storno

OSCILLATOR CIRCUIT

The integrated ‘;oltage regulator, IC1l, monitors
the output voltage by measuring the portion of
the DC voltage that is dropped across R10.

It also measures the full amplitude of the output
ripple via bypass capacitor C5. Thus the in-
stantaneous ripple amplitude adds with the sam-
pled DC voltage at input terminal 1,pin 6 of IC1.

When power is initially to the PS702 there is no
voltage at the output. Therefore there can be no
bias available at pin 8 of IC1, and the inter-
nally generated reference voltage present at the
noninverting input, pin 5, will then be able to
drive the IC ON, which in turn drives Q2,

burn out. then Q1, into conduction as well.
ar O\
FROM D~ Y ® 10
INPUT ouTPUT
FILTER FILTER
R1
c3 33
4700y
T 3
R3
™
2 - »
0.7v tl I l
¥
FEEDBACK 5 y
REFERENCE
s E?V/\/\
\ ¥
'y \
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A positive voltage now begins building up on
the collector of Q2 as well as on the emitter
of Ql. A" small portion of this rising voltage is
fed back through resistor R3 to ICl input ter-
minal, pin §. The amplitude of the feedback
signal is determined by the ratio of R3 to the
input impedance of the terminal. The polarity
of the feedback signal is such that it causes the
voltage at terminal 5 to become even more pos-
itive. This regenerative feedback therefore in-
creases the gain of the amplifier, driving Q1
and Q2 even harder. (In fact, the amplitude
of the feedback signal is sufficient to sustain
oscillation in the circuit) . Of course, this all

‘ happens very quickly, during the rise time of
the square wave.

Meanwhile, filter capacitors C6 and C7 are
charging up to the input voltage through L2
and Ql. The DC charge on these parallel ca-
pacitors is divided between R9 and R10. Re-
member, too, that C5 bypasses ripple voltages
(including charging waveforms) around RS,
directly to pin 8 of the regulator IC.

At some point the combined AC and DC volt-
ages as seen at pin 8 of IC1 will become great-
er than the bias at pin 5, which bias is equal
to the internal reference voltage plus the in-
stantaneous value of the feedback signal. Now
when the potential at terminal 6 has become
more positive than that at terminal 5, the reg-
ulator switches state and cuts Q2 and Q1 OFF.

When this happens the magnetic field induced
in coil L2 will attempt to maintain the current
flow through the coil and in so doing biases
catch diode El into forward conduction, in ef-
fect grounding the emitter of Ql. As seen at
IC pin 5, the regenerative feedback via R3 is
now a negative-going pulse. This, of course,
is the correct polarity for driving the inte-

grated amplifier and the switching transistors
even further into cut-off.

60.244-E1
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The circuit remains cut off until C8 and C7
discharge enough so that the potential seen at
pin 8 falls below that at pin 5 (the reference
At this
point the IC switches state again and the cir-

voltage minus the feedback signal).

cuit continues in this way to oscillate at a fre-
quency determined by the reactance of L2, the
capacitapces of C6 and C7, and the amplitude
of the feedback signal. Feedback resistor R3S is
what determines the amplitude of the feedback
signal.

( It is worth mentioning here that the output
voltage does not reach its full 12 V potential
immediately, but in several increments govern-
ed by the oscillator excursions and the fre-
quency of oscillation. However, once the out-
put voltage reaches its full value, it remains

constant with only a slight ripple voltage).

The amplitude of the feedback signal, typically
100 mV, determines how great a voltage excur-
sion the oscillator circuit must self-compensate
for, the ripple superimposed on the filter ca-
pacitors C8 and C7 will have essentially the
same amplitude as the feedback signal voltage.
With L2, C8, and C7 as circuit constants, the
rate of charging the filter capacitors is also
constant. Thus, if the capacitors have to charge
(or discharge) to a relatively greater voltage
before the oscillator switches state, it will take
a longer time to do so. On the other hand, if
the feedback and ripple amplitudes are relative-
ly less, the capacitors can reach the threshold
levels in less time. This is what determines the

frequency of oscillation.

The oscillator
25 kHz. This frequency was chosen as a com-

frequency is approximately

promise between efficiency, which improves
with lowering frequency, and the necessity of
ensuring against radiating undesired signals
that would fall within the audible range.

60.241-E1
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An RC network consisting of R2 and C10, accros
catch diode E1,
attenuate

is a damping circuit used to
that
across El. As explained earlier, E1 conducts
heavily when Q1 is turned OFF. Right as Q1
E1l will still conduct because
of its inherent reverse recovery The
diode will thus act as a short circuit and a
strong surge. will pass from C3 through Q1 and
El. When all the charge stored in the catch
diode is removed, the diode no longer con-

switching transients appear

goes ON again,
time.

ducts and pulse transients arise. At this point
the damping circuit must handle the surge
transients. This current surge, with its atten-
dant transients, is the main cause of RF noise
generated in the power supply.

+24V
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OUTPUT CURRENT LIMITER CIRCUIT

Output current limiting is performed by com-
parator IC2. It compares the voltage drop across
the 0,01 ohm resistor, R8, to the 82 ohm resistor,
RT7.

current generator, @3, and there will therefore

Resistor R7 is in series with the constant

be a uniform voltage drop across the resistor. On
the other hand, resistor R8 is in series with the

.output load, so the voltage drop across R8 will

depend upon the varying load conditions.

As long as the load current remains below a cer-
tain limit the voltage drop across R8 will be less
than that across R7, and IC2 is held OFF.

ILOAD - ICONSTANT
E4
47V
3
Q2

Q1

|

L2

! B1AS

R8

0.01

r Y vy I I
LOAD CONSTANT

12V

MONITOR SIGNAL

CORRECTION SIGNAL

60.244-E1
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When the load current increases, so does the Technical Specifications
voltage drop across R8, and if the current sur-

passes the set limit the voltage across R8 be- Supply Voltage

comes greater than the voltage across R7. Now minimum: 21.0 V

just the opposite condition exists: IC2 goes ON, nominal: 27.2 V

driving IC1 OFF, which in turn switches Q2 maximum: 32.0 V

and Q1 OFF, as well.

Output Voltage
The maximum allowable load current before

limiting will take place is set by adjusting minimum:  10.5 V
potentiometer R12. Since R12 is in the emitter maximum: 6.0 v
circuit of the constant current generator, Q3,
its setting determines the voltage drop across Output Load
R7. for output voltage > 10.5 V: 8 A min.
Battery Protection Qutput Ripple Voitage
< 50 mV p.p.
A double fuse box with two 5A fuses must be
inserted in the leads from the battery and the Current Consumption
vehicle chassis, one fuse in the battery lead 27.2 V supply, unloaded output: 10 mA
and one in the chassis lead. It is not neces- 21.0 V supply, 8.0 A output load: 5.8 A
sary to fuse the connections between power 27.2 V supply, 8.0 A output load: 4.6 A
supply and CQM700 equipment.
Efficiency
SERVICING
for Iy > 0.5 A: 87%

A good practice to observe when servicing the
PS702 is to load the output with a 50 ohm, 15W
resistor or a suitable rheostat. Otherwise, if (for continuous duty at 8 A)
allowed to operate unloaded, the oscillator runs
irregularly. This is a normal phenomenon and

Ambient Temperature Range

operating range: -25°C to +40°C

functioning range: -25°C to +80°C
has no bad effect on the power supply, but it

could be misleading when checking the perfor- (for intermittent duty,

mance of a unit. average load S 4A and duty period < 20 min.)

operating range: -25°C to +60°C
functioning range:  -25°C to +80°C

60,244-E1 -6 - 60.244-E1
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PAGE 01

ITEM NUMBER DESCRIPTION
10.2918-00 PS 702
15.0186-00 SUBASSEMBLY (PS702)
15.0187-00 SUBASSEMBLY (PS702)
15.0188-00 SUB-SUBASSEMBLY (PS702)
PARTS LIST:
CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION
A01 15.0186=00 SUBASSEMBLY (PS702) 1 (SEE
BELOW)
AQ2 15.0187-00 SUBASSEMBLY (PS702) 1 SEE:
- PAGE 2
0 A700031P408 SCREW PAN HD M=3.0X8.0 8
0 A700034P4 NUT HEX M-3.0%X0.50 4
0 J706076P5 WASHER SPG 3.0X6.4 8
0 J708543P2 WASHER 4
0 J708564P1 WASHER 4
0 J708565P1 GASKET 2
0 11.1012-00 CABINET, DRILLED- 1
0 11.1013=00 PLATE, CONNECTION- 2
A 17.0076=00 KIT, MOUNTING- 1
0 20052-03008 SCREW 3X8 FLAT H-POZ 4
0 38.5006=01 CABLE SEALING GLAND 1
0 51.0796-00 LABEL, TYPE- 1
0 51.0806-00 LABEL 1
0 51.0992-00 LABEL 1
/- -- S
AOL : 15.0186=00 : SUBASSEMBLY (PS702) :
Co4 74.5109-00 CAP CER PL 10N 20% 63V 1
DO1 99.5289-00 DIODE PWR SI BYX 50-200R 1
Q01 99.5261-00 TSTR NPN SI BDY 91 / 2N5039 1
RO1 A700019P19 RES DEPC 33R 5% 1/4W 1
RO2 A700019P13 RES DEPC 10R 5% 1/4W 1
W 18.0767=00 WIRING, FLEX.- 1
0 A700034P4 NUT HEX M=3.0X0.50 1
16/09/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X401.937/2
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CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION -

0 A700035P410 SCREW FLAT HD M-3.0X10.0 1

0 J706076P4 WASHER SPG 2.5X5.9 1 -

0 J706076P5 WASHER SPG 3.0X6.4 1

0 J706076P7 WASHER SPG 5.0X10.5 1

0 20022-04015 SCREW K-K 4X15 MM DIN 798 2

0 2401-090043 WASH. UDST 9X4,3X1,0 MM 2

0 34.5009-00 SOLDER LUG 1 a

0 34.5019-00 SOLDER LUG 1

0 34.5033-00 SOLDER LUG 1

0 43.5005=00 INSULATOR, STAND OFF- 1

0 59.0041-00 PLATE, HEAT SINK- 1 _

0 59.5007=00 BUSHING, INSUL.- 2

0 99.5018-00 WASHER, MICA- 1 )

/ e /
A02 15.0187=00 : SUBASSEMBLY (PS702)
A03 15.0188-00 SUBASSEMBLY 1 (SEE
BELOV

co3 73.5155=00 CAP ELEC 4700U -10+50% 40V 1

W 18.0768=00 WIRING, FLEX.- 1 —~

0 A700031P420 SCREW PAN HD M-3.0%X20.0 2

0 A700034P4 NUT HEX M-3.0X0.50 2 _

0 A700035P406 SCREW FLAT HD M=-3.0X6.0 9

0 J706076P5 WASHER SPG 3.0X6.4 2

0 11.1014-00 PLATE, MOUNT.- 1 -

0 20052-03008 SCREW 3X8 FLAT H-POZ 4

0 31.0002-04 SPACER, THREADED- 2

0 32.0429-00 PLATE, INSUL.- 1

0 38.5023=00 BRACKET 1 .

0 42.5024-00 TERMINAL 1

[ = e e e /

A03 : 15.0188-00 : SUBASSEMBLY :

co2 73.5071-00 CAP ELEC 100U =10 + 50% 35V 1 -

cos5 76.5091=00 CAP PYES FL 0Ul 20% 100V 1

co6 73.5154=00 CAP ELEC ELKO 68U 20% 16V 1

co7 73.5154=-00 CAP ELEC ELKO 68U 20% 16V 1 -

cos 73.5071-00 CAP ELEC 100U =10 + 50% 35V 1
16/09/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X401.937/2
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CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION

D02 99.5146=00 DIODE, ZENER=- 6V8 5% 1/4W 1

D03 99.5114~-00 DIODE, ZENER- 5V6 5% 1/4W 1

D04 99.5224-00 DIODE, ZENER- 4V7 5% 1/4W 1

LO1 61.1235=00 COIL, FILTER- 1

L02 61.1236=00 COIL, FILTER- 1

LO3 61.1237-00 COIL, FILTER- 1

Q02 99.5215=00 TSTR PNP SI 2N2905A 1

Q03 99.5251-00 TSTR PNP SI BC307A/B, BC557 1

RO3 80.5085-00 RES. DEPC 1M OHM 5% O,1W 1

RO4 A700019P49 RES DEPC 10K 5% 1/4W 1

ROS5 A700019P17 RES DEPC 22R 5% 1/4W 1

RO6 A700019P25 RES DEPC 100R 5% 1/4W 1

RO7 A700019P24 RES DEPC 82R .5% 1/4W 1

RO8 J706037P1 RES WIRE ORO1,/1.0 .64, 35MM 0,001 KG

RO9 A700019P51 RES DEPC 15K 5% 1/4W 1

R10 A700019P41 RES DEPC 2K2 5% 1/4W 1

R11 A700019P42 RES DEPC 2K7 5% 1/4W 1

R12 86.5043-00 RES VAR LIN 2K5 20% O0,1W 1

R13 A700019P43 RES DEPC 3K3 5% 1/4W 1

R1? A700019P73 RES DEPC 1MO 5% 1/4W 1

U0l 14.5054~00 IC LIN VOLT. REG. SG 305 1

U02 14.5070-00 IC LIN VOLT. COMP. LM 311 N 1

0 54.0663-00 PW BOARD, RIVETED- 1
16/09/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X40l.93;7;
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POWER SUPPLY UNIT

CoPso4

The C9PSO04 is a mains operated power supply
for the Stornophone 900 radiotelephone. The

unit consists of a mains transformer, a rectifier,

a smothing filter, a switching regulator, and an
output filter. The unit will supply 13.6 V stabi-
lized DC when connected to a 220 V/240 V AC
outlet.

CIRCUIT DESCRIPTION

POWER TRANSFORMER

The power transformer is wound on a toroide

core and has three windings, a 220/240 V pri-
mary and two 24 V secondary.

The 2 secondary windings are connected in pa-

rallel to the rectifier (D5) which gives the DC

to the switching circuit.

SWITCHING REGULATOR

The switching circuit is built as a normal swit-
ching mode regulator with constant switching
frequency, approximately 32 kHz, and variable
duty cycle. The actual switching function is
performed by the transistor configuration Q2,
Q3, Q& and the fly-back diode D4, which clamps
the input of L-C filter L2-C8 to ground poten-
tial in that portion of the cycle where the swit-

ching transistors are off and D4 is forced to

60.629-E2

conduct by the energy from the collapsing field
of L2.

The output voltage across C8 is sensed by ICla
and compared to the reference voltage across
D2-D3. The resulting signal is amplified by IClb
which is driving Q2 and in turn Q3 and Q4.

Output current limiting is achieved by monitoring
the voltage drop across R17 and feed this vol-
tage to IC1d. The IC1d output is 'OR-ed' with
the voltage control signal at the IC1a output

and therefore overrides the control voltage when

the output current goes excessively high.

The two filters, C2-L1-C3, and C8-L3-C9, are
ripple-transient filters on the input and output
and their function is to ensure that the inhe-
rent switching noise does not exceed acceptable
limits on the input and output terminals, and

the cables as well.

60.629-E2
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STRAPPING BOARD

The strapping board contains the output connec-
tor and is assembled to the cabinet and a prin-
ted board with soldered and riveted terminals:
-3 terminals connecting the mains transformer

primary windings and the mains connection.

POWER SUPPLY UNIT Storno

-1 terminal connecting the screen for the mains
transformer.

-1 terminal connecting the mains transformer
screen to cabinet.

-2 terminals connecting the output from the
switching circuit to the output connector

assembled to the cabinet.

TECHNICAL SPECIFICATIONS

Mains Voltage
220/240 V AC +12/-12%, 50-60 Hz

Power Consumption

Approx. 15 mA, 0 Amp load
Approx. 500 mA, 7 Amp load

Output Voltage
13,6 V. DC £2,0 V

Output Current

Maximum 7 A (short circuit protected)

60.629-E2

Output Voltage Ripple

Less than 100 mV pp (peak to peak)

Switching Frequency
Approx. 32 kHz

Temperature Range
-25°C to +55°C

Dimensions
L =240 mm, W = 185 mm, H = 85 mm

Weight
4,5 kg

60.629-E2
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POWER SUPPLY C9PSO04
COMPONENT LAYOUT
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ITEM NUMBER DESCRIPTION

M905344G1 C9PS04

M905312G1 Al : SUB ASM., CPNT BD PW PS 904
L855253G1 A2 : SUB ASM., CPNT BD PW

PARTS LIST:

CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION TOTAL
Al M905312G1 ASM BD PW PS 904 1
A2 L855253G1 ASM BD PW 1
D6 J706136P2 DIO OPTO 1
T1 J706961P1 TRANSFORMER MAINS 270VA 1
002 L855258G1 CHASSIS ASM 1
003 J707114G1 CA PWR 1
004 J707114G2 CA PWR 1
006 L855270P1 COVER 1
007 J707001G1 KIT 1
008 K805244G1 HT SK 1
009 J706982P1 WASHER 2
010 J706961P2 MTG DISC J706961P1 1
011 J706992P1 SPACER 4
013 J706999P1 INS PLT 1
015 J706921P1 RETAINER 1
016 J707000P1 NP 1
017 J706961P3 MTG WASHER, RUBB. 2
018 K805023P1 GROMMET 1
019 J706968P1 CABLE ASSY POWER 2-COND 1
021 J706902P1 CLAMP, CA 1
022 J706902P2 CLAMP, CA 1

ITEM NUMBER DESCRIPTION

A0l : M905312G1l : ASM BD PW., PS 904 :

col A700001P11 CAP CER 4,7NF 50V 1
Cco2 J706005P14 CAP ELEC 220U 40V 1
co3 J706957P2 CAP ELECT 10.000MF 40V 1
co4 A701534P4 CAP TA SOL 1U 20% 35V 1
co5 A701534P6 CAP TA SOL 4U7 20% 35V 1
Cco6 A700234P2 CAP PYES 1N5 10% 50V 1
Cco7 A700233P9 CAP CER 2N2 10% 50V 1
cos J706005P7 CAP ELEC 1000U 16V 1
co9 J706005P10 CAP ELEC 220U 25V 1
C10 A700001P11 ‘CAP CER 4,7NF 50V 1

14/09/'84 STORNO - DEPT. OF SERVICE CO-ORDINATION X403.762/2
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CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION TOTAL

Cl1 J706959P1 CAP PYES 0.1UF 100V 1

C12 J706959P1 CAP PYES 0.1UF 100V 1

C13 J706959P1 CAP  PYES 0.1UF 100V 1 -

Cl4 J706959P1 CAP PYES 0.1UF 100V 1

C15 J706959P1 CAP PYES 0.1UF 100V 1

Clé6 A701534P6 CAP TA SOL 407 20% 35V 1 _

D1 A700025P5 DIO SI ZENR 4V7 5% 0,4W 1

D2 A700025P8 DIO SI ZENR 6V8 5% 0,4W 1

D3 A700025P8 DIO SI ZENR 6V8 5% 0,4W 1 -

D4 J706023P1 DIO SI PWR BYW 29-50 1

D5 J707044P1 DIO 1

D7 J706030P4 DIO SI ZENR 16V 5% 1W 1 —

L1 K805252G1 ASM COIL, 23 UH 1

L2 K805253G1 ASM COIL, 150 UH 1

L3 K805252G1 ASM COIL, 23 UH 1 B

Q1 A700017P1 TSTR NPN SI BC 548A/B 1

Q2 A700017P1 TSTR NPN SI BC 548A/B 1 -

Q3 A700026P1 TSTR PNP SI BC 369 1

Q4 J706015P1 TSTR NPN SI D44HS8 1

RO1 A700019P43 RES DEPC 3K3 5% 1/4W 1

RO2 A700019P46 RES DEPC 5K6 5% 1/4W 1

RO3 A700019P64 RES DEPC 180K 5% 1/4W 1

RO4 A700019P60 RES DEPC 82K 5% 1/4W 1 B

RO5 A700019P53 RES DEPC 22K 5% 1/4W 1

RO6 A700019P52 RES DEPC 18K 5% 1/4W 1

RO7 A700019P56 RES DEPC 39K 5% 1/4W 1 -

RO8 A700019P25 RES DEPC 100R 5% 1/4W 1

RO9 J706251P37 RES DEPC 1KO0 5% 1/1wW 1

R10 A700019P19 RES DEPC 33R 5% 1/4W 1 B

R11 A700019P72 RES DEPC 820K 5% 1/4W 1

R12 A700019P60 RES DEPC 82K 5% 1/4W 1

R13 A700019P72 RES DEPC 820K 5% 1/4W 1

R14 A700019P41 RES DEPC 2K2 5% 1/4W 1

R15 A700019P41 RES DEPC 2K2 5% 1/4W 1

R16 A700019P13 RES DEPC 10R 5% 1/4W 1

R17 J706891P1 RES CONST 0.030 OHM 1 _

R18 A700019P34 RES DEPC 560R 5% 1/4W 1

S1 J706998P13 FUSE CTG 10.0A 1

U1 J706018P1 IC LIN CMPAR 3302 1

008 J706903P1 FZ HLR 1

009 J706904P1 TERM SLD RLN 2689002 2

010 J706973P1 TERM,SLD 2.3 SQ HOLE 4

011 J706977P1 TERM SLD D 5 BEND 4

012 A700068P1 INS BUSH 2

013 A700115P3 INSULATOR PLATE 2

014 K805245P1 HOLDER 1 -
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CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION TOTAL

MECHANICAL PARTS:

A700031P305 SCREW PAN HD M 2.5X5.0 2
A700031P310 SCREW PAN HD M 2.5X10.0 2
A700031P406 SCREW PAN HD M 3.0X6.0 0
A700031P413 SCREW PAN HD M 3.0X13.0 2
A700032P5 WASHER LOK TOH D 3.0 3
A700033P7 WASHER LOK TOH D 4.0 1
A700034P6 NUT 1
A700034P7 NUT 1
A700036P406 SCREW PAN HD M 3.0X6.0 0
A701502P1 BMPR 4
A701847P205 SCREW THR FORM 2
J706076P5 WASHER SPG 3.0X6.4 4
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