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AA901/902

AUDIO PROCESSOR MICROMODULE

The audio processor micromocule, AAS01 is for
use in 20/25 kHz equipment and AA%02 is for
use in 12.5 kHz equipment, It contains a pre-
emphasis circuit, an audio amplifier, a limiter, a
channel guard level control, and two roll-off
filters, The circuitry shapes the audio properiy
to produce a phase-modutated carrier when used

in conjunction with a frequency medulated oscillator,

and limits the deviation to be within the values
required by the authorities. An audio input is
provided prior to the pre-emphasis and limiting
circuits, and a channel guard tone input is pro-
vided after these circuits.

The microphone bias is provided via the TX Audio

pin.

The audio micromodule which is a plug-in type
utilizes a quad-op-amp to provide the necessary
gain., The microphone signal is fed to the first
amplifier through a passive pre-emphasis network

to achieve a rising audio characteristic which is
needed with the true FM oscillator. The ascillator
thus produces a phase-modulated type of signal.
Limiting diodes are used to ensure the second

amplifier is not being aver driven.

The second amplifier performs the actual audio
limiting by using biased diodes in the feedback
network. If the audio signals exceed a pre-set
level these diodes will conduct and prevent any
further increase of the oulput.

After the limiter, the signal passes a roll-off
filter which prevents interferrence on ajacent
channels by limiting the audio frequencies above
3 kHz. This filter is an active type and utilizes
the aother two op-amps contained in the IC.

Channel Guard signals are applied before the
roll-off filter and their amplitude must be adjust-
ed separately to produce the correct modulation.

TECHNICAL SPECIFICATIONS

rnEut vollage
9.0 V DC +5%

Load impedance
2.1 Kohm AC/DC min.

Output voltage
6,6 WV peak to peak max.

3.3V peak to peak min.
for 1.0 W rms into mike input at 1000 Hz

Current consumption
4 mA max.

[mike excluded)

60.651-E1

Transmit audio response
6 dB octave relative to 1000 Hz

- AAL0
mike input 300 Hz - 3000 Hz: +1, -3 dB

400 Hz - 2700 Hz: +1, -1,5 dB
- AAS02
mike input 300 Hz - 2550 Hz: +1, =3 dB

3000 Hz +1, -4,5 dB
Distorsion
less than 1% for 1000 Hz at threshold

60.651-E1
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ITEM NUMBER
D900072G1
D900072G2

D900071G1
D900071G2

DESCRIPTION

PAGE .

AA 901 , WITH CG LEVEL ADJUST

AA 902 , WITH CG LEVEL ADJUST

AlA
AlB

e e L

: SUB ASM. CPNT BD F. AA 901

: SUB ASM. -CPNT BD F. AA 902

T — S -

PARTS LIST
CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION
A701680P2 INS 1
B800586P1 HOLDER MLD 1
C850517P5 CAN 1
C850688P1 RET 1
AlA D900071G1 SUB ASM AA901, CPNT BD
AlB : D900071G2 SUB ASM AA902, CPNT BD
co1l B800650P15 CAP TA 3.3 UF 20% 10V 1
co2 A700011P8 CAP CER CL2 10N 20% 50V 1
Cco3 B800650P16 CAP TA 10 UF 20% 10V 1
co4 A700058P5 CAP CER 1NF 50V 1
Cco5 A700010P25 CAP CER NPO 3N9 5% 50V 1
Cco6 A700010P25 CAP CER NPO 3N9 5% 50V 1
co7 A700010P9 CAP CER 820PF 50V 1
cos A700058P5 CAP CER 1NF 50V 1
Cc09 A700010P9 CAP CER 820PF 50V 1
Cc10 A700010P11 CAP CER 1NF 50V 1
C1l1 B800650P15 CAP TA 3.3 UF 20% 10V 1
c12 A700058P5 CAP CER 1NF 50V 1
C13 B800650P17 CAP TA 33 UF 20% 10V 1
C14 A700058P120 CAP CER 33 NF 5% U4 1
DOl A700053P1 DIO SI BAV99 1
D02 A700053P1 DIO SI BAV99 1
Dos A700028P1 DIC SI SIG 1N4148 1
D06 A700028P1 DIO SI SIG 1N4148 1
PO1 A701486P5 CONN 1
RO1 J707685P151 RES MFLM 150R 5% 1/8W 1
RO2 J707685P561 RES MFLM 560R 5% 1/8W 1
RO3 J707385pP222 RES MFILM 2K2 5% 1/8W 1
RO4 J707385P183 RES MFILM 18K 5% 1/8W 1 ;
ROS5 J707385pP223 RES MFILM 22K 5% 1/8W 1 {
RO6 J707385P224 RES MFILM 220K 5% 1/8W 1
RO7 J707385P101 RES MFILM 100R 5% 1/8W 1 '
RO8 J707385P562 RES MFILM SK6 5% 1/8W 1 1
RO9 A701275P1 RES VAR CERM 500K 0.5W 1 .
UlA D900290G1 NET RES 1 (F.AA9
U1B D900290G2 NET RES 1 (F.AA9.
U2 A701789P3 INT CKT LIN LM224 1
09/07/'86 STORNO - DEPT. OF SERVICE CO-ORDINATION ¥403.599/

Ll T T—
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AA9018

AUDIO AMPLIFIER

The AA9018 is a audio line amplifier and squelch The AF signal from the discriminator is applied
circuit for use in base station receivers. The to both the squelch input and the amplifier input.
amplifier is built on a printed wiring board with A low pass filter removes noise signals and the
a connector for the receiver mother board. The signal is then deemphased and fed to the line
circuit consists of a gated audio amplifier and a amplifier. Two gate transistors are used to con-
squelch micromodule type S0903. trol the signal to outputs A and B. The output

is disabled when the gate terminal is pulled to
The amplifier circuit has two gated outputs, a chassis,
non-deemphased output (B) and a transformer The AF line level is adjustable with potentiometer RS,

coupled line output (A). and a non-gated non-
deemphased output [(C].

SPECIFICATIONS

Supply voltage Fregquency characteristic

*3 v -6 dB/octave +1/-3 dB 300 - 3000 Hz
-18 dB/octave above 3000 Hz

Current drain -6 dB/octave +1/-1.5 dB 400 - 2700 Hz

less than 30 mA

AF input impedance AF OUTPUT B; NON-DEEMPHASED
22 Kohm (1000 Hz)

Quiput level
AF input level 300 mV r.m.s.

300 mV r.m.s.
Output impedance

approx. 0 ohm

AF OUTPUT A; DEEMPHASED Load impedance
min. 2 Kohm
Output level
1.1V r.m. s adjustable Frequency characteristic
Flat +1/-3 dB 50 - 3000 Hz
Qutput impedance -18 dB/octave above 3000 Hz
600 ohm

Lead impedance
600 obm

60.939-E1 -1- 60.939-E1
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AF OQUTPUT C; NON-DEEMPHASED

Output level
300 mV r.m, s,

Output impedance

approx, 0 obhm

Load impedance

min, 2 Kohm

60. 939-E1

AAg018

Frequency characteristic
Flat «1/-3 dB 50 - 150 kHz

Dimensions
38 x 89 mm

Temperature range
-40°C 1o +85°C

50.939-E1
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AS9x2

ANTENNA SWITCH

AS9x2 is an electric antenna switch used in simplex
CQF3000 base stations,

The moedule is used in radios up to 40 Watt and
connects the antenna to either the receiver input
or the transmitter output.

CIRCUIT DESCRIPTION

An electronic switch circuit forward or reverse
biases the different diodes so that the RF-circuit
either directs the signal from the antenna to the
receiver intput or from the transmitter output to

the antenna.

D1, D2 and D3 are low-harmonic PIN-diodes where
D3 is placed in the receiver branch to increase
the isolation from transmitter to receiver when the

switch is in transmit mode,

In receive mode L3-C3-C4 constitutes a lowpass
filter due to D1 and D2 being reverse biased and
D3 forward biased.

" The received signal is then able to pass from the

antenna through C5-L3-C7-D3 and CEB to the

receiver input.

In transmit mode D1 and D2 are forward biased
and D3 reverse biased. D2 short-circuits capaci-
tor C4 and L3-C3 constitutes a parallel resonance
circuit with high impedance to the RF signal,
Capacitor C11 is in parallel with C2 and the
transmitter signal is able to pass through D1

and C5 to the antenna.

The switch circuit comprises a current limiter
(Q3-R10) to prevent damage to the antenna switch
if the center conductor of the transmitter cable is

accidentally shorted to ground.

:-EL_EC_?RENI—C SWITCHES | 2y

| SHOWN IN T

| RX MODE | SWITCH

I I CONTROL
| TX=—=RxI

- — 1

s

TRANS-
MITTER

&k \RECEWER

60.96561-E1

FUNCTIONAL DIAGRAM AS9X2

60.961-E1



AS912 138 MHz to 174 MHz
AS5932 66 MHz to 88 MHz

AS9xl

AS5862 360 MHz to 410 MHz and 403 MHz to 470 MHz

Maximum transmitted power
40 Watt

Antenna impedance

Max. 50 ohm nominal
VEWR: 1.4: 1

TX [PA output) impedance
Max. 50 ohm nominal
VEWR: 1.4: 1

RX [(Receiver input] impedance

Max. 50 ohm nominal
VSWR: 1.3: 1

Power Supply [A+)
9.0 Vito 16.6 WV

60. 961-E1

SPECIFICATIONS

Storno

Attack time I[Swjtching of TX to antenna)

<10 us

Release time [Switching of RX to antenna)

>5 mS

TX and RX connected to antenna

TX
Insertion loss (typical) 0.6 dB
Isolation =35 dB
Intermodulation Att,
Harmonic distortion <-90 dB
Current consumption <80 mA

RX
0.7 dB
=10 dB
>95 dB

=23 mA

[A+= 13.6 V)

Dimensions
Length 71 mm
Width 56 mm

Temperature range
-40°C to +85°C

60. 961-E1
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ITEM NUMBER

DESCRIPTION

PAGE 0

L855697G3 AS 962 , CPNT BD PW
PARTS LIST

CIRCUIT COMPONENT COMPONENT QUANTITY

POSITION ITEM NUMBER DESCRIPTION
coo1l A700233P3 CAP CER CL2 220P 20% 50V 1
C002. A700235P29 CAP CER N750 220P 5% 50V 1
C003 J706079P4 CAP CER NPO 1P8 = 25P 500V 1
Co0s A700015P45 CAP PTFE 470P 5% 250V 1
C006 A700006P26 CAP MICA 47P 5% 100V 1
coo07 A700233P3 CAP CER CL2 220P 20% 50V 1
co08 A700233P3 CAP CER CL2 220P 20% 50V 1
C009 A700233P3 CAP CER CL2 220P 20% 50V 1
co10 A700233P3 CAP CER CL2Z 220P 20% 50V 1
co11 J706079P4 CAP CER NPO 1P8 - 25P 500V 1
Co13 A700233P1 CAP CER CL2 100P 20% 50V 1
C014 J707412P13 CAP PYES 470N 10% 63V 1
D001 J706892P1 DIO SI PIN UM 9401 1
Doo2 J706892P1 DIO SI PIN UM 9401 1
D003 J706892pP1 DIO SI PIN UM 9401 1
D004 A700028P1 DIO SI SIG 1N4148 1
Doos A700028P1 DIO SI SIG 1N4148 1
Joo1l J708068P3 CONN 3 PIN 1
J002 A701097G1 CONNECTOR 1
LO01 A700024P17 COIL FIX 2,2UH 10% 1
Lo02 A700024P1 COIL FIX 100NH 10% 1
Lo03 J707777P1 COIL AIR 1
L0O04 A700024P1 COIL FIX 100NH 10% 1
L00sS A700024P17 COIL FIX 2,2UH 10% 1
L0066 A700024P1 COIL FIX 100NH 10% 1
Qo001 J707435P1 TSTR PNP SI BC 369 1
Qoo2 J707674P1 TSTR PNP SI BC 558A/B 1
Q003 J707674P1 TSTR PNP SI BC 558A/B 1
ROO1 A700019P49 RES DEPC 10K 5% 1/4W 1
ROO2 A700019P43 RES DEPC 3K3 5% 1/4W 1
ROO03 A700019P37 RES DEPC 1K0 5% 1/4W 1
RO0O4 AT700019P60 RES DEPC 82K 5% 1/4W 1
ROOS A700019P33 RES DEPC 470R 5% 1/4W 1
RO06 A700019P49 RES DEPC 10K 5% 1/4W 1
ROO7 J707134P1 RES DEPOS 180 OHM 213W 1
RO0OB A700019P49 RES DEPC 10K 5% 1/4W 1
RO09 A700019P49 RES DEPC 10K 5% 1/4W 1
RO10 A700019P11 RES DEPC 6R8 5% 1/4W 1
0002 Le==——— P1R1 BD PW., REVISION:1 (1)

12/12/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X403.944



PAGE 0:

CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION
0010 A700133P22 WIRE, 0.800 DIA 0.10 G
0011 K805618G1 CABLE ASM 1 (SEE
BELOW:
0012 K805618G2 CABLE ASM 1 (SEE ¥
BELOW !
0011 : XK805618GL : CABLE ASM 3
0002 7706049P3 CABLE RF COAX 50R WRP PTF 0,322M
0003 J707750P1 CONN COAX BNC-PLUG UG 88 1
0012 : K805618G2 CABLE ASM
0002 J706049P3 CABLE RF COAX 50R WRP PTF 0,142M
0003 J707750P1 CONN COAX BNC-PLUG UG 88 1
i
STORNO - DEPT. OF SERVICE CO-ORDINATION X403.944

12/12/'85
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BF961

BRANCHING FILTER

The duplex filter BF961 is used in a duplex ra=-
dio to avoid interference between the receiver
and the transmitter when they are connected to
the same antenna. The filter is tunable within
the frequency band 403-470 MHz.

The spacing between RX and TX frequencies
is 4.5-15 MHz and the design allows the Tx
frequency to be placed above or below the RX
frequency without changing terminals.

The filter contains up to & helical resonators,
up to 5 in the TX branch and up to 3 in the

RX branch.

The number of resonators used for a certain
application will depend on the spacing between
RX and TX frequencies.

The duplex filter is built as a double noteh fil-
ter:

In the RX section there is a notch on the TX
frequency to prevent the transmitter signal
from entering the receiver,

In the TX section there is a notch on the R%

The two sections are coupled to the antenna
through two quarter-wave lines, which isolate
the two sections from each other.

The principle is the same in all the resonators.
In each resonator there is a helical coil Lp which
is tuned to the desired parallel resonant freguen-
cy with a slug symbolized with TS. Near the
bottom of the helical coil there is a tap which

is connected to a printed coil Ls on a printed
wiring board,

Together with the helical Lp, Ls and the vari-
able capacitor Cvar provides the series resonant
frequency on both sides of the parallel resonan-
ces,

The pi-network Cpi + Lpi which gives the con-
nector to the adjacent resonators is working as
2 quarter-wave line and is made with printed
coils and discrete capacitor on the printed wi-
ring board,

This design with one common printed board for
all 8 resonators gives a filter with very few com-

frequency to prevent the TX sideband noise ponents,
from entering the receiver.
Lpi Lpi
> M - ARA P OUTPUT
INPUT TO FOLLOWING
EEEE*EDMG - ) RESONATOR
RESGNATOR i Cpi
;{éﬂvar ommo TS
§ Ls r—’ HELICAL
RESONATOR

60, 738-E2

60.738-E2



Ereguency range (tunable

503-470 MHz

Frequency separation
+4,5-15 MHZ

Mominal impedance

50 ohm, input/output

Power input
<60 W

WSWR
Max. 1.5

Temperature range
-40°C to +85°C (ambient)

60, 738-E2

BF361

TECHNICAL SPECIFICATIONS

Inserting loss

Freguency separation Bandwith

LE.S
4. 5-8 MHz
g8-15 MHz
RX,
4, 5-8 MHz
8-15 MHz

Freq. Attenuation
T in RX branch
4,5-8 MHz
8-15 MHz

RX in T* branch

4,5-8 MHz
3_15 MHz

0.8 MHz
2.0 MHz

0.8 MHz
2.0 MHz

Bandwith

0.8 MHz
2.0 MHz

0.3 MHz
2.0 MHz

Stormo

at +25°C

<1.5 dB
<1.3 dB

<1.1 dB
<1.0 dB

at +25°C

>30 dB
>30 dB

>70 dB
=70 dB

&0. 738-E2

o

g Erand

PR =) [P E

sl
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ITEM NUMBER

DESCRIPTION

PAGE 0

M305071G1 BRANCHING FILTER BF 961, 420 - 470 MEHI
M905036G1 SUB ASM CPNT BD. F. BF 961
PARTS LIST:

CIRCUIT COMPONENT COMPONENT QUANTITY 3
POSITION ITEM NUMBER DESCRIPTION TOTAL

A01 M905036G1 CPNT BD PW., F. BF 961 1 (SEE

BELOW 3

c16 J3706139P1 CORE TUN. 1 :

c17 J3706139P1 CORE TUN. 1

c18 J706139P1 CORE TUN. 1

c19 J706139P1 CORE TUN. 1

c20 3706139P1 CORE TUN. 1

c21 J706139P1 CORE TUN. 1

c22 J706139P1 CORE TUN. 1

c23 J706139P1 CORE TUN. 1

J01 A701097G1 CONNECTOR 1

302 A701097G1 CONNECTOR 1

J03 A701097G1 CONNECTOR 1

WOl J706451P1 WIRE, —-STRAP 1

W02 J706451P1 WIRE, =-STRAP 1

002 J707755G2 NUT, M1l 8

004 L855293P1 SHIELD 1

005 K805018G1 ASM. COVER F. COIL 1

006 M905027G1 ASM. HOUSING 1

000 { A700036P406 SCREW PAN HD. M3.0 X 6.0MM 44

A0l M905036G1 ASM BD PW :

col J706003P1 CAP VAR 1,8/10PF 200V 1

co2 J706003P1 GAP VAR 1,8/10PF 200V 1

co3 J706003P1 CAP VAR 1,8/10PF 200V 1

Co4 J7706003P1 CAP VAR 1,8/10PF 200V 1

co5 J706003P1 GAP VAR 1,8/10PF 200V 1

Co6 J706003P1 CAP VAR 1,8/10PF 200V 1

co7 3706003P1 GAP VAR 1,8/10PF 200V 1

cos J706003P1 CAP VAR 1,8/10PF 200V 1

0 M9-=--37P1R3 BD PW, REVISION NO.: 3 1 i
02/09/'86 STORNO - DEPT. OF SERVICE CO-ORDINATION X403.960/



Stormo Storno

DC9x2
DIRECTIONAL COUPLER

Each frequency band has its particular DC module.

DESCRIPTION

DC8x2 is used in COF9xxx to avoid signal inter- - DC912  WVHF band 132 - 174 MHz
modulation. The module is mounted in the TX-tray - DC932  VHF band 66 - B8 MHz
behind the branching filter. - DC962 UHF band 403 - 470 MHz

DC%x2 consists of a circulator, a resistor, §
variable capacitors for matching the circulator
to the terminals and a filter for damping harmo-

nic products.

SPECIFICATIONS

Input rlﬁpeﬁanc&
50 ohm
GUIPUT. [mpﬁjance DCQ'IE DCEEE DCB’EE
50 ohm

Bandwith 6 MHz 2 MHz 15 MHz
Max. power handling Insertion loss <0.7dB <1.0dB <06 dB
25 W - . -

| .

solation. room  ~d8  >20d8  >20 dB
Temperature temperature -
from -40°C to +85°C Isolation, extre- .. ip >12 dB >16 dB

me temperature - -

61.082-E1

61.082-E1 =1=



a1,

Siorno DIRECTIONAL COUPLER DC9x2 Bigrno

DC 912
Q0dB
-20d8 10MH
-60dB
155MHz
155MHzZ

R TN
s 5 .

DC932
0dB
-20d8 ~ IMHz
-60d8
T7TMHz
77MHz

0dB //"'\
= 4MHzZ
-0,5d8 Ve <,

0dB DC952/962
MH
-2048 Mol
-SGdE Hj,SMHZ
-40dB
L4OMHz
LL0MHz

-0,5dB

082-E2

TYPICAL FILTER CURVE FROM ANTEMMA TO TRANSMITTER

TYPICAL FILTER CURVE FROM TRANSMITTER TO ANTENNA

TYPICAL FILTER CURVE FROM ANTENNA TO TRAMSMITTER

TYPICAL FILTER CURVE FROM TRANSMITTER TO ANTENNA

TYPICAL FILTER CURVE FROM ANTEMNA TO TRANSMITTER

TYPICAL FILTER CURVE FROM TRANSMITTER TO ANTENNA

FILTER CURVE DC912/932/952/962
D404.206

-7 - 61.082-E2

k14

=1

ty

Lk

v i



Storno

INPUT

Storno

QUTPUT

P
* PART OF PWB
MODULE MOUNTED BOARD
CODE NO. CODE NO.
L855802 G4 L855259G2 DC 95x
L855802G1 L855259G1 DC96x

DIRECTIONAL COUPLER DC951/952/961/962

D403.752/2




MODULE MOUNTED BOARD

CODE NO. CODE NO.

L855802G4 L855259G2 DC95x
L855802G1 L855259G1 DC96x

DIRECTIONAL COUPLER DC951/952/961/962
COMPONENT LAYOUT

D404, 215




PAGE 0

ITEM NUMBER DESCRIPTION

L855802G1 DC 962 , ASM. DIR CPLR, F. F966X

—————————————————————————————————

PARTS LIST:

CIRCUIT COMPOMNENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION

A001 L855259G1 COMP BD PW., F. DC961/-962 1 (SEE
BELOW.

Woo1l J708816P2 CABLE ASM., RF=-, COAX 1

w002 J708947P1 CAELE ASM., RF- 1

0002 KB05282G1 HEAT SINK ASM. 1l (SEE
BELOW)

J=- e e e e e s m—— . —— e —————————— /

AQD1 L855259G1 : COMP BD PW., F. DC961/-962

AD01 J707237P3 CIRCULATOR, 40W , 230-470 1

Co01 J706003P3 CAP VAR FILM 1.2/3.5P 200V 1

co02 J706003P1 CAP VAR FILM 1.8/10P 200V 1

C003 J706003P2 CAP VAR FILM 2.0/18P 200V 1

C004 J706003P3 CAP VAR FILM 1.2/3.5P 200V 1

C005 J706003P1 CAP VAR FILM 1.8/10P 200V 1

C006 J706003P1 CAP VAR FILM 1.8/10P 200V 1

c007 J707266P1 CAP VAR CER 0.6/3.5P 160V 1

L0002 J707254P1 COIL, RF- , 1

0002 L8===(0P1R0 BD PW., REVISION NO.: 0 1

0002 K805282G1 : ASM., HEAT SINE- :

U0l J707159G1 INT CKT ASM 1

0oz K805307G1 PROFILE, EXTRUDED- 1

003 J707137P1 SPRING 1

004 A700036P304 SCREW PAN HD M=-2.5 X 4.0 2

L s | S S - _————— S i, S

———— "

15/01/'85 STORNC - DEPT. OF SERVICE CO-0ORDINATION X403.961

e B ——
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EX961

TRANSMITTER EXCITER

Each channel frequency is generated in a plug-
in crystal escillator (X0]. Maximum freguency
spacing of the 2 channels is 4.5 MHz. If only
one X0 is used, it shall be placed as X0 no. 1
and it will be on continuously. If two or three
X0O's are used, W1 is disconnected and the chan-

EX961 is used in the 900 multiplier radies and
in the frequency range 403-470 MHz,

EX961 supplies the PA with a modulated RF sig-
nal. The frequency range is 403-470 MHz and

the maximum number of channel frequencies is 2.
nel frequency is selected from P3.

CH
EXCITER

3f

222
A\
202
YA\
202
202
22| A\

01
™
PA LoGIC X012
k
403= 4T0OMHzZ
AUDIO
1 IV
301/ 2
| s
EX 961
=]
TX OMJ/OFF M
TX DISABLE
CM = CENTRAL METERING
60. 739-E1

60.739-E1



Storno

Channel guard input level
for Af=0.75 kHz
00 mv £2 dB

AF input with preemphasis

for Af=3 kHz, fmod=1 kHz
100 my +2 dB

AF input impedance
600 ohm

TX ON/OFF
<0,8 V/open coll.

RF outpul level
24 to 27 dBm

RF nominal impedance
50 ohm

RF load impedance
50 ochm

60.739-E1

EX961 Storno

TECHNICAL SPECIFICATIONS

Supply wvoltage
9 WV x5%

9 W £0.5%

Current consumption
[without XO's and AA)
<300 mA

Qutput freguency
403-470 MHz

Max. channel spacing
4.5 MHz

AF distortion (EIA)
<%

Temperature range
-40°C to +85°C

60.739-E1

B

ke

R
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PAGE 01

ITEM NUMBER DESCRIPTION
M905493G1 EX 961
PARTS LIST

CIRCUIT COMPONENT COMPONENT QUANTITY

POSITION ITEM NUMBER DESCRIPTION TOTAL
co1 A700233P5 CAP CER CL2 470P 20% 50V 1
co2 A701534P8 CAP TA SOL 22U 20% 16V 1
co3 A700233P5 CAP CER CL2 470P 20% 50V 1
co4 A700233P5 CAP CER CL2 470P 203 50V 1
co5 A700233P5 CAP CER CL2 470P 20% 50V 1
Co6 A700235P11 CAP CER N150 6P8.25P 50V 1
co7 A700235P23 CAP CER N150 68P 5% 50V 1
cos A700235P13 CAP CER N150 10P 5% 50V 1
co9 A700233P5 CAP CER CL2 470P 20% 50V 1
C10 A700233P5 CAP CER CL2 470P 20% 50V 1
c11 A700233P5 CAP CER CL2 470P 203 50V 1
c12 A700235P17 CAP CER N150 22P 5% 50V 1
c13 A700235P10 CAP CER N150 5P6.25P 50V 1
c14 A700235P8 CAP CER N150 3P9.25P 50V 1
C15 A700233P5 CAP CER CL2 470P 20% 50V 1
C16 A700235P18 CAP CER N150 27P 5% 50V 1
c17 A700233P5 CAP CER CL2 470P 20% 50V 1
c18 A700235P16 CAP CER N150 18P 5% 50V 1
C19 A700235p7 CAP CER N150 3P3.25P 50V 1
C20 A700233P5 CAP CER CL2 ‘470P 20% 50V 1
c21 A700233P5 CAP CER CL2 470P 20% 50V 1
c22 A700235P17 CAP CER N150 22P 5% 50V 1
c23 J706003P1 CAP VAR 1,8/10PF 1
c24 A700235P8 CAP CER N150 3P9.25P 50V 1
C25 A700233P1 CAP CER CL2 100P 20% 50V 1
c26 A700233P5 CAP CER CL2 470P 20% 50V 1
c27 A700233P5 CAP CER CL2 470P 20% 50V 1
c28 A700233P5 CAP CER CL2 470P 20% 50V 1
c29 A700235P25 CAP CER N150 100P 5% 50V 1
c32 A700235P16 CAP CER N150 18P 5% 50V 1
€33 A701534P5 CAP TA SOL 202 20% 35V 1
C34 A700234P7 CAP PYES 10N 10% 50V 1
C35 J706003P1 CAP VAR 1,8/10PF 1
C36 A700233P5 CAP CER CL2 470P 20% 50V 1
C38 A700235P15 CAP CER N150 15P 5% 50V 1
D01 A700047P1 DIO SI SIG 2835 1
D02 A700028P1 DIO SI SIG 1N4148 1
Jo1 A700171P2 CONN PWE FEM PHONO 1
LO1 J706537G2 COIL 1
L02 A700024P17 COIL FIX 2,2UH 10% 1
L03 J706537G1 COIL 1
L0O4 J707778p2 COIL AIR 1
LOS A700024P1 COIL FIX 100NH 10% 1
L06 A700024P1 COIL FIX 100NH 10% 1

30/10/'84 STORNO - DEPT. OF SERVICE CO-ORDINATION X403.885
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CIRCUIT COMPONENT COMPONENT QUANTITY E
POSITION ITEM NUMBER DESCRIPTION TOTAL
P

L09 A700024P1 COIL FIX 100NH 10% 1 ¥

L10 J707778P2 COIL AIR 1

L11 J706154P2 COIL RF FIX 7-1/2T TAP 1 F

L12 J706154P2 COIL RF FIX 7-1/2T TAP 1 &

PO1 A700041P7 CONN PWB FEM 08 CKT 1 %

P02 A700041P4 CONN PWB FEM 05 CKT 1 i

P03 A700072P29 CONN PWB MALE 03 CKT 1

Qo1 J706011P1 TSTR NPN SI BFR 91 1 i

Q02 J706011P1 TSTR NPN SI BFR 91 1 2

Q03 J706012P1 TSTR NPN SI BFR 96 1

Q04 A701940P1 TSTR NPN SI RF-PWR 0.4W 1 3

Q05 J707435P1 TSTR PNP SI BC 369 1 3

Q06 J707511P1 TSTR NPN SI BC 548A/B 1

Q07 J707511P1 TSTR NPN SI BC 548A/B 1

RO1 A700019P45 RES DEPC 4K7 5% 1/4W 1

RO2 A700019P45 RES DEPC 4K7 5% 1/4W 1

RO3 A700185P4 RES VAR 10KO0 20% 0,33W 1

RO4 A700185P4 RES VAR 10K0 20% 0,33W 1

ROS A700019P48 RES DEPC 8K2 5% 1/4W 1

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

ROB A700019P27 RES DEPC 150R 5% 1/4W 1

RO9 A700019P24 RES DEPC 82R 5% 1/4W 1

R11 A700019P53 RES DEPC 22K 5% 1/4W 1

R12 A700019P51 RES DEPC 15K 5% 1/4W 1

R13 A700019P40 RES DEPC 1K8 5% 1/4W 1

R14 A700019P18 RES DEPC 27R 5% 1/4W 1

R15 A700019P13 RES DEPC 10R 5% 1/4W 1

R16 A700019P22 RES DEPC 56R 5% 1/4W 1

R17 A700019P49 RES DEPC 10K 5% 1/4W 1

R18 A700019P37 RES DEPC 1KO0 5% 1/4W 1

R19 A700019P48 RES DEPC 8K2 5% 1/4W 1

R20 A700019P49 RES DEPC 10K 5% 1/4W 1

rR21 A700019P28 RES DEPC 180R 5% 1/4W 1

R22 A700019P15 RES DEPC 15R 5% 1/4W 1

R23 A700019P42 RES DEPC 2K7 5% 1/4W 1

R24 A700019P15 RES DEPC 15R 5% 1/4W 1

R25 A700019P49 RES DEPC 10K 5% 1/4W 1

R26 A700019P61 RES DEPC 100K 5% 1/4W 1

R27 A700019P24 RES DEPC 82R 5% 1/4W 1

R28 A700019P39 RES DEPC 1K5 5% 1/4W 1

R29 A700019P7 RES DEPC 3R3 5% 1/4W 1

R31 A700019P27 RES DEPC 150R 5% 1/4W 1

R32 A700019P9 RES DEPC 4R7 5% 1/4W 1

W0 A700184P1 WIRE JUMPER (ZEROHM) 1

003 J707745P1 SHIELD MODIF. CSTG HELICAL 1

004 A700069P1 CAN 2

005 J706109P1 SCR TUN 2

006 J706110P1 SPG TUN 2

007 A701329P2 CONT EL PIN 18

008 A701785P2 CONTACT 6
30/10/'84 STORNO - DEPT. OF SERVICE CO-ORDINATION ¥403.885
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FG961

FREQUENCY GENERATOR

FG961 supplies the receiver with the injection
signal in simplex or duplex radio, multiplier
version. The output frequency range 381.6 -
L4B. 6 MHz corresponds to the antenna fre-
gquency range 403-470 MHz,

Max. number of channels are 3 with max. spa-
cing on &, 5 MHz. If only one XO is used, it
shall be placed as X0 no. 1 and it will be on
continuously. If two or more are used, the

shorting W1 is disconnected and the channel
frequencies are selected from the control unit.

The module can be supplied with max. 3 X0's
which are plug-in modules. The output from
the selected XO is filtered through a four
bandpass filter, tripled and amplified to the
specified output level, There are two central
metering peints for use during test and align-

ment.

RC
— X0 1
~ ~ |3f ~ ~ 4_| CHANNEL DATA
" <| e P q s X0 2 o e
- a0 fl =~ Y
— %0 3 2
FGaB1
Q o
CM (]

TECHNICAL SPECIFICATIONS

Qutput frequency
381.6 - 448 .6 MHz

Output level
+9 = +13 dBm

Impedance
30 ohm

Max. channel spacing
8.5 MHz

60. 740-E1

Supply wvoltage
9V 5%

X0 Veoltage
9V £0.5%

Current consumption
<100 mA excl. oscillators

Temperature range
-40°C to +85°C

60. TH0-E1
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PAGE 0.

ITEM NUMBER DESCRIPTION

M905497G1 FG 961

CIRCUIT COMPOMENT COMPOMENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION TOTAL
co1 A700233P5 CAP CER CL2 470P 20% 50V 1
coz2 A700233P5 CAP CER CL2 470P 20% 50V 1
Cco3 A701534P8 CAP TA SOL 22U 20% 16V 1
Co04 A700233P5 CAP CER CL2 470P 20% 50V 1
Cco05 A700233P5 CAP CER CL2 470P 20% 50V 1
Cco6 A700233P5 CAP CER CL2 470P 20% 50V 1
co7 A700235pP12 CAP CER N150 8P2.25P 50V 1
co8 A700235p23 CAP CER N150 68P 5% 50V 1
co09 A700235P13 CAP CER N150 10P 5% 50V 1
C10 A700233P5 CAP CER CL2 470P 20% 50V 1
Cc1l1 A700233P5 CAP CER CL2 470P 20% 50V 1
cl2 A700235P17 CAP CER N150 22P 5% 50V 1
C13 A700233P5 CAP CER CL2 470P 20% 50V 1
Cl4 A700235P11 CAP CER N150 6P8.25P 50V 1
Cc15 A700235P8 CAP CER N150 3P9.25P 50V 1
Cl6 A700233P5 CAP CER CL2 470P 20% 50V 1
Cc17 A700235P18 CAP CER N150 27P 5% 50V 1
C18 A700233P5 CAP CER CL2 470P 20% 50V 1
Cc19 A700235P16 CAP CER N150 18P 5% 50V 1
Cc20 A700235p7 CAP CER N150 3P3.25P 50V 1
c21 J706003P1 CAP VAR 1,8/10PF 1
c22 A700235pP18 CAP CER N150 27P 5% 50V 1
c23 A700233P5 CAP CER CL2 470P 20% 50V 1
c24 A701534p5 CAP TA SOL 2U2 20% 35V 1
Cc25 A700235P18 CAP CER N150 27P 5% 50V 1
C26 A700233P5 " CAP CER CL2 470P 20% 50V 1
c27 A700235P18 CAP CER N150 27P 5% 50V 1
Cc28 A700234P7 CAP PYES 10N 10% 50V 1
C29 A700235P15 CAP CER N150 15P 5% 50V 1
C30 A700235P18 CAP CER N150 27P 5% 50V 1
C31 A700235P18 CAP CER N150 27P 5% 50V 1
Dol A700047P1 DIO SI SIG 2835 1
Jo1 A700171P2 CONN PWB FEM PHONO 1
Lol J706537G2 COIL 1
L02 A700024P17 COIL FIX 2,2UH 10% 1
L0O3 J706537G1 COIL 1
L04 J707778P1 COIL AIR 1
L05 A700024P1 COIL FIX 100NH 10% 1
LO6 A700024P1 COIL FIX 100NH 10% 1
LO7 J707778P1 COIL AIR 1
L08 J706154P2 COIL RF FIX 7-1/2T TAP 1
L09 J706154p2 COIL RF FIX 7-1/2T TAP 1
P01 A700041p4 CONN PWB FEM 05 CKT 1

————— . —— e —

30/10/"84 STORNO - DEPT. OF SERVICE CO-ORDINATION X403.88%
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CIRCUIT COMPONENT COMPONENT QUANTITY
POSITICN ITEM NUMEER DESCRIPTION TOTAL
P02 A700041P2 CONN PWB FEM 03 CKT 1
P03 A700072P31 CONN PWB MALE 05 CKT 1
Qo1 J706011P1 TSTR NPN SI BFR 91 1
Qo2 J706011P1 TSTR NPN SI BFR 91 1
Q03 J706012P1 TSTR NPN SI BFR 96 1
RO1 A700019P45 RES DEPC 4K7 5% 1/4W 1
ROZ A700019P45 RES DEPC 4K7 5% 1/4W 1
RO3 A700019P48 RES DEPC 8K2 5% 1/4W 1
RO4 A700019P42 RES DEPC 2K7 5% 1/4W 1
RO5 A700019P24 RES DEPC 82R 5% 1/4W 1
RO® A700019P27 RES DEPC 150R 5% 1/4W 1
RO7 A700019P51 RES DEPC 15K 5% 1/4W 1
RO8 A700019P40 RES DEPC 1K8 5% 1/4W 1
RO9 A700019P18 RES DEPC 27R 5% 1/4W 1
R10 A700019P13 RES DEPC 10R 5% 1/4W 1
R11 A700019P22 RES DEPC 56R 5% 1/4W 1
R12 A700019P42 RES DEPC 2K7 5% 1/4W 1
R13 A700019P28 RES DEPC 1B0R 5% 1/4W 1
R14 A700019P53 RES DEPC 22K 5% 1/4W 1
R15 A700019P16 RES DEPC 18R 5% 1/4W 1
R1l6 A700019P13 RES DEPC 10R 5% 1/4W 1
R17 A700019P27 RES DEPC 150R 5% 1/4W 1
R18 AT00019P27 RES DEPC 150R 5% 1/4W 1
R19 A700019P13 RES DEPC 33R 5% 1/4W 1
R20 A700019P27 RES DEPC 150R 5% 1/4W 1
R21 A700019P30 RES DEPC 270R 5% 1/4W 1
R22 A700019P30 RES DEPC 270R 5% 1/4W 1
W0l A700184P1 WIRE JUMPER (ZEROHM) 1
003 K805050P1 CSTG HEL 1
004 A700069P1 CaN 2
005 J706109P1 SCR TUN 2
006 J706110P1 SPG TUN 2
007 A701329P2 CONT EL PIN 18
008 A701785P2 CONTACT 6

30/10/'84 STORNO - DEPT. OF SERVICE CO-ORDINATION X403.886
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FN909

FEED THROUGH FILTER

FM309 is a filter built on a printed wiring board,
21 chip capacitors mounted on the module decouple
the input and output lines from the receiver
screen box. Mechanical the filter is used to close
the slot where the lines are brought out of the
screen box in order to attenuate unwanted ra-

diation.

SPECIFICATIONS

Dimensions
Width 29 mm
Length 96 mm

Temperature range
-40°C to +85°C

60. 940-E1 =1= 60. 940-E1
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FNSO010/FN9012

FEED THROUGH FILTER

FNS010/FNS012 are filters built on a printed wiring board. 18 chip capacitors mouted on the module
decouple the i8nput and output lines from thr transmitter screen box. Mechanically, the filter is used to
close the slot where the lines are brought out of the screen box in order to attenuate unwanted
radiation,

The printed wiring board also contains a micro striplines and some capacitors, resistors and two
transistors which form a standing wave detector.

The output voltage between 0,8 voit and 6,0 volt depends on the output power from the PA stage and the
frequency band.

FNS010 is used in connection with JP9011 in CQF911x, CQF933x and COF977x.
FNS012 is used in connection with JPS015 in CQF955x, COF966x and CQFag9x,

SPECIFICATIONS

Dimensions
Width: 34 mm
Length: 106 mm

Temperature range
-40°C to +85°C

60.962-E3 =1- 60.962-E3
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FNSO10/FNS012

FEED THROUGH FILTER

FNS010/FNS012 are filters built on a printed wiring board. 18 chip capacitors mouted on the module
decouple the i8nput and output lines from thr transmitter screen box. Mechanically, the filter is used to
close the slot where the lines are brought out of the screen box in order to attenuate unwanted
radiation.

The printed wiring board also contains a micro striplines and some capacitors, resistors and two
transistors which form a standing wave detector.

The output voltage between 0,8 volt and 6,0 voit depends on the output power from the PA stage and the
frequency band.

FNS010 is used in connection with JP9011 in CQF91 1x, COF933x and CQF977x.
FNS012 is used in connection with JPS015 in CQF355x, CAF966x and COF998x.

SPECIFICATIONS

Dimensions
Width: 34 mm
Length: 106 mm

Temperature range
-40°C 1o +85%C

60.962-E3 =1- £0.962-E3
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FS90x

FREQUENCY SYNTHESIZER

The frequency synthesizer module is used to ge-
nerate frequencies for up to 256 channels and is
built on a printed wiring board which comprises
an integrated synthesizer circuit, a voltage con-
trolled oscillator (VCO), a loop switch circuit and
two loop filters,

The integrated synthesizer circuit contains a
reference oscillator, a programmable reference
divider, two phase detectors, a lock detector
circuit and the programmable divider which de-
termines the channel frequency.

F5906 F5907 F5508 F5909 F59010 F59011
Channel
spacing KHz 5.0 6. 25 10.0 12.5 20.0 25,0
Reference
Osecillater MHz | 10. 24 12, BO 10, 24 12, 80 10, 24 12. 80
Minimum
Frequency MHz | 12, 80 12. 80 12. 80 12, 80 12. 80 12,80
Maximum
Frequency MHz | 14,075 14, 39375 | 15, 350 15, 9875 15, 340 19.175
Number of
Channels 256 256 256 256 128 256

CIRCUIT DESCRIPTION

REFERENCE DIVIDER

The reference oscillator frequency is divided down
to a frequency corresponding to the channel spa-
cing. The programming of the reference divider is
made with one or two straps and the output of the
reference divider is fed to the two phase detectors,

60. 965-E1

PROGRAMMABLE DIVIDER

The programmable divider is programmed by 14

bits of which the 8 least significant bits are pro-
grammed either by the software or by the chan-

nel control. Of the & most significant bits two are
fixed and 4 programmed by straps on the printed
wiring board (straps A, B, C, D).

The VCO signal is fed through the programmable
divider and divided down to a frequency equal to
the reference frequency when the synthesizer's
phase loop is locked,

-=1=- 60. 965-E1
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INTEGRATED SYNTHESIZER IN F590xx
BLOCK DIAGRAM
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Set divide value

Phase detector outpuls

Qutput of the -N counter

Data preset into the -N counter
Ofsetting the VCO frequency
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FPHASE DETECTORS

The frequencies of the reference divider signal
and the programmable divider signal are compared
in the phase detectors where they produce a DC
voltage proportional to their difference. The DC
voltage is used to control the VCO through the
loop filters.,

LOOP FILTERS

The DC voltage from phase detector 1 is fed to
loop filter 1 which is a lead/lag filter, relatively
slow and with good noise performance but narrow
pull=in range.

The DC voltage from phase detector 2 is fed to
loop filter 2 which is an active filter whose band-
width is 20 times that of loop filter 1. This filter
has poor neoise performance but very large pull-in
range.

Both filter outputs are fed to the loop switch cir-
cuit,

Storno

LOOP SWITCH

The loop switch is controlled by the lock detec-
tor. When the synthesizer is out of lock the con-
tral voltage from loop filter 2 is switched to the
VCO and quickly tunes the VCO to the right fre-
quency. The lock detector then indicates locked
condition and the loop switch then switches loop
filter.2 off and loop filter 1 on. The DC control
voltage from loop filter 1 is then applied to the
VCO. This configuration ensures a very short
lock=-in time and good noise performance in locked
condition.

VOLTAGE CONTROLLED OSCILLATOR (VCO)

The active component of the VCO is a J-FET
transistor in a Hartley oscillator configuration,
The oscillator is tuned by varicaps across the
frequency determining coil and a constant feed-
back throughout the tuning freguency band gives
a nearly constant output power independently of
the output frequency.

SPECIFICATIONS

Reference Divider Ratio

F5906: 2048
F5907: 2048
FS804: 1024
F5909: 1024
F59010: 512
F59011; 512

Reference Crystal Freguency

F5906; 10. 24 MHz
F5907: 12. 80 MHz
F5908: 10, 24 MHz
F5909: 12,80 MHz
F59010: 10, 24 MHz
FS9011: 12,80 MHz

RF Qutput (J1 - J2)
Level: 0 dBm + 3 dB/=-1 dB
Source impedance: 50 ohm

Load impedance: 50 ohm

60. 965-E2

Freguency Stability

*5 ppm

Channel Switching Time

F5906/F5907:

1 channel: < 10 ms
random: < 10 ms
F5908/F5909:

1 channel: < 5ms
random: ES ms
F59010/FS9011:

1 channel: <4ms
random: < & ms

Temperature Rang&
-40°C 1o +85%C

60.965-E2
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Storno

IA907/1A908/1A909

IF AMPLIFIER AND DETECTOR

The Intermediate Frequency module amplifies
the 21.4 MHz signal convert it to 455 kHz,
amplifies this signal and detects the modula-
tion. The module accepts a narrowband FM
signal and delivers an audio ocutput from DC
to 3000 Hz into a load of 2000 chms or greater.

1A907 is used for 25 kHz channel spacing.
14908 is used for 20 kHz channel spacing.
1A90% is used for 12. 5 kHz channel spacing.

The reguired selectivity is obtained by two
crystal filter blocks, one on 21.4 MHz and
one on 455 kHz,

The two filters and the amplifying stages pro-
vide the necessary gain and selectivity distri-
bution and set the noise figure. They also
protect against desensitization and intermo-

dulation.

The input amplifier after the crystal filter is
a dual-gate FET with 15-20 dB gain and it

overcomes the noise figure of the following
stage and stabilizes the load on the crystal
filter.
The input amplifier is followed by an integrat-
ed circuit which includes oscillator, mixer,
455 kHz amplifier, discriminator and AF ampli-
fier,
The mixer f:_r~_.rsta| frequency is either:
21.4 MHz + 0.455 MHz= 21. 855 MHz

or 21.4 MHz - 0,455 MHz= 20.945 MHz
The discriminator is a quadrature type with a
tuned LC-circuit as the phasing element.
The audio output is DC coupled through an
emitter follower to provide the AF response
which is required in some signalling applica-

tions.

A circuit for delecting the signal strenght is
included in the module and is used for adjust-

ment and measurements.

21,4MHz IF AMPLIFIER
KH
el [T~ ~ T s
' R ~5_
L
F\J s
T
[IA307 - 25KHz % 20, 945"-‘1 Hz
[A908 - 20KHz /7|_7 21, 355 MHz
[A909 - 12,5KHz
60.858-E2 -1-

60.658-E2

OCM



Input frequency
21.4 MHz

Nominal input impedance
1600 ohm

Source impedance
1600 ohm *5%

AF output impedance
<100 ohm

Minimum external load
1000 ohm

Power supply voltage
9V £5%

Current consumption
<15 mA

Sensitivity, 12 dB SINAD

1AS07/1A908/1A909

TECHNICAL SPECIFICATIONS

0.50 uV max., emf, 50 ochm input

60. 658-E2

Static selectivity
1A907

14908

Storno

IA909

6dB >x7.5 kHz

>t6 kHz

>%3.75 kHz

80 dB

<*11 kHz
—

100 dB <*22 kH

<:17.5 kHz

Discriminator bandwidth

1A907/908  2%10 kHz
14909 >+7 kHz

AF output
for fmod = 1 kHz

1A507:

300 mV 2 dB (af=%3 kHz)

IA908
300 mV =2 dB (Af=+2.5
1A509:
300 mv 2 dB (Af=2%1.5

AF response
flat from 300 to 3000 Hz

Temperature range
-40°C to +85°C

kHz]

KHz)

60. 658-E2
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ITEM NUMBER

DESCRIPTION

PAGE 0

M905348G1 IA 907 25KHZ
PARTS LIST:

CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION TOTAL
co1l A700234P8 CAP PYES 15NF 63V 1
coz A700234P8 CAP PYES 15NF 63V 1
co3 AT700234P8B CAP PYES 15NF 63V 1
co4 A700235P29 CAP CER 220PF 50V 1
cos AT00234P11 CAP POLY 47NF 50V 1
C06 A700235pP21 CAP CER 47PF 50V 1
co7 A700235P26 CAP CER 120PF 50V 1
cos A700235P26 CAP CER 120PF 50V 1
Co9 AT700234P7 CAP POLY 10NF 50V 1
C10 AT01534P7 CAP TA 10MF 16V 1
C11 A700233P9 CAP CER 2,2NF 50V 1
ciz A700004P2 CAP PYES 0.1MF 63V 1
Cc13 A700004P2 CAP PYES 0.1MF 63V 1
Ccl4 A700234P7 CAP POLY 10NF 50V 1
C15 A700235P13 CAP CER 10PF 50V 1
Cl6 AT700233P1 CAP CER 100PF 50V 1
Cc17 A700234p2 CAP POLY 1,5NF 50V 1
Cc1ls AT700234P11 CAP POLY 47NF 50V 1
Cc19 AT701534p7 CAP TA 10MF 16V 1
c20 AT700234P8 CAP PYES 15NF 63V 1
c21 AT701534p4 CAP TA 1MF 35V 1
c22 AT701534P4 CAP TA 1MF 35V 1
c23 AT701534P4 CAP TA 1MF 35V 1
D1 AT00028P1 DIO 1N4148 1
D2 A700028P1 DIO 1NM4148 . 1
D3 J706270P1 DIO ZENR 5,6V 2% , 0,4W 1

* E1 * J707961P4 FERR. CORE TOR. 1
J1 A700171p2 CONN RF PHONO 1
L1l J707342P1 RF COIL 21.4MHZ 1
L2 J707342P1 RF COIL 21.4MHZ 1
L3 J707343P1 RF COIL 455KHEZ 1
L4 J707343P1 RF COIL 455KHZ 1
Pl A700041P5 CONM 6 PIN 1
Q1 AT700074P1 MOS FET 3N205 1
Q2 J707511P1 TSTR SI BCS548 1
RO1 A700019P44 RES DEPOS 3,9KOHM 1
RO2 A700019P53 RES DEPOS 22K 0,25W 1
RO3 A700019P53 RES DEPOS 22K 0,25W 1
RO4 A700019P25 RES DEPOS 100 OHM 0,25W 1
ROS A700019P29 RES DEPOS 2200HM 0,25W 1
RO& A700019P45 RES DEPOS 4.7K 0.25W 1

28/08/ 84 STORNO - DEPT. OF SERVICE CO-0ORDINATION X403.6893/
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CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION TOTAL
RO7 A700019P34 RES DEPOS 5600HM 0,25W 1
RO8 A700019P55 RES DEPOS 33K 0.25W 1
RO9 A700019P43 RES DEPOS 3.3K 0.25W 1
R10 A700019P37 RES DEPOS 1K 0,25W 1
R11 A700019P40 RES DEPOS 1,8K 0,25W 1
R12 A700019P45 RES DEPOS 4.7K 0.25W 1 =
R13 A700019P57 RES DEPOS 47K 0.25W 1 1
R14 A700019P56 RES DEPOS 39K OHM 0,25W 1
R15 A700019P46 RES DEPOS 5.6K 0.25W 1
R16 A700019P51 RES DEPOS 15K 0.25W 1
R17 A700019P53 RES DEPOS 22K 0,25W 1
R18 A700019P59 RES DEPOS 68K 0.25W 1
R19 A700019P51 RES DEPOS 15K 0.25W 1
R20 A700019P45 RES DEPOS 4.7K 0.25W 1
R21 A700019P37 RES DEPOS 1K 0,25W 1
R22 A700019P61 RES DEPOS 100K 0.25W 1
R23 A700019P25 RES DEPOS 100 OHM 0,25W 1
R24 A700019P49 RES DEPOS 10K 0.25W 1
R25 A700019P53 RES DEPOS 22K 0,25W 1
R26 A700019P45 RES DEPOS 4.7K 0.25W 1
R27 J707282P2 RES NTC 47K OHM 0,6W 1
Ul A701780P1 ICc, LO-POW. FM/IF, MC3357P 1
XF1 A701196G12 XTAL-FLT. 21.4MHZ 1
XF2 J707308P1 CER FLT CFW 455D 1
Y1 J707309P1 ¥-TAL 20,945MHZ 1
003 J706804P1 WASH. INSUL. 1
* 010 A701648P2 * SIL RUBB. SEALANT 0,002KG
STORNO - DEPT. OF SERVICE CO-ORDINATION ¥403.693

28/08/'84
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ITEM NUMBER DESCRIPTION
M905348G2 IA 908 , 20KHZ CHANN.SPACING
PARTS LIST

CIRCUIT COMPONENT COMPONENT QUANTITY

POSITION ITEM NUMBER DESCRIPTION
co1 AT00234P8 CAP PYES 15NF 63V 1
coz2 AT00234P8 CAP PYES 1S5NF 63V 1
co3 A700234P8 CAP PYES 15NF 63V 1
co4 AT700235P29 CAP CER 220PF 50V 1
co5 AT700234P11 CAP POLY 47NF 50V 1
Co06 AT00235P21 CAP CER 47PF 50V 1
co7 AT700235P26 CAP CER 120PF. 50V 1
cos AT00235P26 CAP CER 120PF 50V 1
co9 AT700234P7 CAP POLY 10NF 50V 1
Ccl0 AT01534P7 CAP TA 10MF 16V 1
Ccll1 AT00233P9 CAP CER 2,2NF 50V 1
clz A700004P2 CAFP PYES 0.1MF 63V 1
C13 AT700004P2 CAP PYES 0.1MF &3V 1
Cl4 AT00234P7 CAP POLY 10NF 50V 1
Cl1l5 A700235P13 CAP CER 10PF 50V 1
Cl6 AT700233P1 CAP CER 100PF 50V 1
c17 AT700234P2 CAP POLY 1,5NF 50V 1
cls AT00234P11 CAP POLY 47NF 50V 1
C19 AT01534P7 CAP TA 10MF 16V 1
C20 AT00234P8 CAP PYES 15NF 63V 1
c21 A701534P4 CAP TA 1MF 35V 1
c2z2 AT701534pP4 CAP TA 1MF 35V 1
c23 A701534P4 CAP TA 1MF 35V 1
Dl AT00028P1 DIO 1N4148 1
D2 AT700028P1 DIO 1N4148 1
D3 J706270P1 DIO ZENR 5,6V 2% , 0,4W 1
El J707961P4 FERR. CORE TOR. 1
Jl A700171pP2 CONN RF PHONO 1
L1l J707342P1 RF COIL 21.4MHZ 1
L2 J707342P1 RF COIL 21.4MHZ 1
L3 J707343P1 RF COIL 455KHZ 1
L4 J707343P1 RF COIL 455KHZ 1
Fl A700041P5 CONN & PIN 1
01 AT700074P1 MOS FET 3N205 1
Q2 J707511F1 TSTR SI BC548 1
RO1 AT700019P44 RES DEPOS 3,9KOHM 1
RO2 AT700019P53 RES DEPOS 22K 0,25W 1
RO3 AT700019P53 RES DEPOS 22K 0,25W 1
RO4 A700019P25 RES DEPOS 100 OHM 0,25W 1
ROS5 A700019P29 RES DEPOS Z2200HM 0,25W 1

28/08/'84 STORNO - DEPT. OF SERVICE CO-ORDINATION X403.694
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CIRCUIT COMPONENT COMPONENT QUANTITY E
POSITION ITEM NUMBER DESCRIPTION o
RO6 A700019P45 RES DEPOS 4.7K 0.25W 1
RO7 A700019P34 RES DEPOS 5600HM 0,25W 1
RO8 A700019P55 RES DEPOS 33K 0.25W 1 .
RO9 A700019P41 RES DEPOS 2.2K 0.25W 1 1
R10 A700019P37 RES DEPOS 1K 0,25W 1 ¢
R11 AT00019P40 RES DEPOS 1,8K 0,25W 1
R12 A700019P45 RES DEPOS 4.7K 0.25W 1 3
R13 A700019P57 RES DEPOS 47K 0.25W 1 H
R14 A700019P56 RES DEPOS 39K OHM 0,25W 1
R1l5 A700019P46 RES DEPOS 5.8K 0.25W 1
R16 A700019P51 RES DEPOS 15K 0.25W 1
R17 A700019P53 RES DEPOS 22K 0,25W 1 !
R18 A700019P59 RES DEPOS 68K 0.25W 1
R19 A700019P51 RES DEPOS 15K 0.25W 1 :
R20 A700019P45 RES DEPOS 4.7K 0.25W 1 ;
R21 A700019P37 RES DEPOS 1K 0,25W 1
R22 A700019P61 RES DEPOS 100K 0,25W 1 ,
R23 AT700019P25 RES DEPOS 100 OHM 0,25W 1
R24 A700019P49 RES DEPOS 10K 0.25W 1
R25 A700019P53 RES DEPOS 22K 0,25W 1
R26 A700019P45 RES DEPOS 4.7K 0.25W 1
R27 J707282P2 RES NTC 47K OHM 0,6W 1
U1 A701780P1 IC , LO POW. FM/IF MC3357P 1
XF1 A701443G12 XTAL-FLT. 21,.4MHZ 1
XF2 J707308P2 CER FLT CFW 455E 1
vl J707309P1 X-TAL 20,945MHZ 1
003 J706804P1 WASH. INSUL. 1
010 A701648P2 SIL RUBB. SEALANT 0.002KG
28/08/'84 STORNO - DEPT. OF SERVICE CO-ORDINATION ¥403.694
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ITEM NUMBER DESCRIPTION

M905348G3 IA 909 , 12.5 KHZ CHANN. SPAC

CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION TOTAL
co1l AT00234P8 CAP PYES 15NF 63V 1
coz2 AT00234P8 CAP PYES 15NF 63V 1
co3 A700234P8 CAP PYES 15NF 63V 1
co4 AT00235P29 CAP CER 220PF 50V 1
co05 AT00234P11 CAP POLY 47NF 50V 1
Co6 A700235P21 CAP CER 47PF 50V 1
co7 A700235P26 CAP CER 120PF 50V 1
cos AT700235P26 CAP CER 120PF 50V 1
co9 AT700234P7 CAP POLY 10NF 50V 1
Cl0 AT01534F7 CAP TA 10MF 16V 1
cl1 AT00233P9 CAP CER 2,2NF 50V 1
c1lz2 AT00004P2 CAP PYES 0.1MF 63V 1
C13 AT700004P2 CAP PYES 0.1MF &3V 1
Cl4 AT700234P7 CAP POLY 10NF 50V 1
C15 AT700235P13 CAP CER 10PF 50V 1
Clé AT700233P1 CAP CER 100PF 50V 1
Cc17 AT00234P2 CAP POLY 1,5NF 50V 1
cls A700234P11 CAP POLY 47NF 50V 1
Cc19 AT01534P7 CAP TA 10MF 16V 1
C20 AT00234P8 CAP PYES 15NF 63V 1
c21 AT01534P4 CAP TA 1MF 35V 1
cz22 AT01534F4 CAP TA 1MF 35V 1
Cc23 AT01534P4 CAP TA 1MF 35V 1
D1 AT700028P1 DIO 1N4148 1
D2 A700028P1 DIO 1N4148 1
D3 J706270P1 DIO ZENR 5,6V 2% , 0,4W 1

El J707961F4 FERR. CORE TOR. 1

Jl AT700171P2 CONN RF PHONO 1
L1l J707342P1 RF COIL 21.4MHZ 1
L2 J707342P1 RF COIL 21.4MHZ 1
L3 J707343P1 RF COIL 455KHZ 1
L4 J707343P1 RF COIL 455KHZ 1
Pl AT00041P5 CONN & PIN 1
0l A700074P1 MOS5 FET 3N205 1
n2 J707511P1 TSTR SI BC548 1
RO1 A700019P44 RES DEPOS 3,9KOHM 1
RO2Z ATO00019P53 RES DEPOS 22K 0,25W 1
RO3 AT700019P53 RES DEPOS 22K 0,25W 1
RO4 A700019P25 RES DEPOS 100 OHM 0,25W 1
RO5 A700019P29 RES DEPOS 2200HM 0,25W 1

———
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PAGE 0:
|
CIRCUIT COMPONENT COMPOMNENT QUANTITY °
POSITION ITEM NUMBER DESCRIPTION TOTAL
¥
RO6 A700019P45 RES DEPOS 4.7K 0.25W 1
RO7 A700019P34 RES DEPOS 5600HM 0,25W 1 )
ROS8 A700019P55 RES DEPOS 33K 0.25W 1 :
RO9 A700019P37 RES DEPOS 1.0K 0.25W 1
R10 A700019P37 RES DEPOS 1K 0,25W 1
R11 A700019P40 RES DEPOS 1,8K 0,25W 1 3
R12 A700019P45 RES DEPOS 4,.7K 0.25W 1 3
R13 A700019P57 RES DEPOS 47K 0.25W 1
R14 A700019P56 RES DEPOS 39K OHM 0,25W 1
R15 A700019P46 RES DEPOS 5.6K 0.25W 1
R16 A700019P51 RES DEPOS 15K 0.25W 1
R17 A700019P53 RES DEPOS 22K 0,25W 1
R18 A700019P59 RES DEPOS 68K 0.25W 1
R19 A700019P51 RES DEPOS 15K 0.25W 1
R20 A700019P45 RES DEPOS 4.7K 0.25W 1
R21 A700019P37 RES DEPOS 1K 0,25W 1
R22 A700019P6K1 RES DEPOS 100K 0.25W 1
R23 A700019P25 RES DEPOS 100 OHM 0,25W 1
R24 A700019P49 RES DEPOS 10K 0.25W 1
R25 A700019P53 RES DEPOS 22K 0,25W 1
R26 A700019P45 RES DEPOS 4.7K 0.25W 1
R27 J707282P2 RES NTC 47K OHM 0,6W 1
Ul A701780P1 IC , LO POW. FM/IF MC3357P 1
XF1l A701523G12 ¥XTAL-FLT. 21.4MHZ 1
XF2 J707308P3 CER FLT CFW 455F 1
V4l J707309P1 X-TAL 20,945MHZ 1
003 J706804P1 WASH. INSUL. 1
010 A701648P2 SIL RUBB. SEALANT 1
30/12/83 STORNO - DEPT. OF SERVICE CO-ORDINATION ¥403.695
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IA9012, IA9013, IA9014
IF-AMPLIFIER

FUNCTIONAL DESCRIPTICON

The module operates at 21.4 MHz input, which is converted to 100 kHz. It
provides the receiver IF gain, selectivity, limiting, FM detection, and

RS5I detection. N .

The channel spacing for the module IAS012 is 25 kHz, module IAS013

20 kHz, and module IAS014 12.5 kHz,

The only difference between the 3 bands is the x-tal filter and R23 and

R2a,

CIRCUIT DESCRIPTION

The input signal is amplified and fed to the crystal filter, which is an
8 pole monolithic filter providing the required selectivity. The second
amplifier provides gain to overcome the noise figure of the following

mixer,

d2?
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IAS012, IAS013, IA9014 IF-AMPLIFIER

The two amplifiers before and after the crystal filter provide a stable
matching to the filter.

The 2. amplifier is followed by an integrated mixer with an on-chip
oscillator. The mixer converts the 21.4 MHz input to 100 kHz. The mixer
output is fed to the IF amplifier. The IF amplifier contains two ampli-=
fiers which are connected via an amplifier and a low Q bandpass filter.
The discriminator is a quadrature type built around a transistor array
with two differentially coupled amplifiers. The balanced outputs frem the
discriminator are converted to unbalanced signal with reference to +4.5 V
in a differential amplfier. The audioc signal passes a low pass and an all
pass filter which together give a constant group delay at frequencies up
to 3 kHz.

The ocutput voltage is about 0.3 Volt RMS, and R23 and R24 is changed for
different bandwith.

The IF amplifier contains an RSSI (Receiver Signal Strength Indicator)
which delivers a current of approximately 10 uV per 20 4B input signal
level. The RSSI is temperature compensated with a diode and a PTC re-
sistor. The RSSI is buffered with a voltage follower.

SPECIFICATION
INTERFACE
Input:
Frequency: 21.4 MH=z
Source impedance: 1600 Ohms
RX AF
AF output impedance: less than 100 Ohms
Minimum external load: 2 kOhms
DC level: 4.5V
RSSI output
DC ocutput impedance: less than 100 Ohms
Mimimum external load: 1 kOhm

Power supply voltage
9V (+5%)

61.308-E1 -2 - 61.308-E1



IAS012, IAS013, IAS014 IF-AMPLIFIER

Consumption

less than 40 ma

PERFORMANCE

Sensitivity

20 dB pscphometric

(50 Ohm input) 0.6 uV EMF max.

Static selectivity

IAag012 IA2013 149014

25 kHz 20 kHz 12.5 kHz
Bandwith, 3 dB +7.5 kHz +6 kHz +3.75 kHz
greather than
Bandwith, 65 dB +17.5 kHz +4 dB +8.75 kHz
less than
Bandwith, 90 dB +25.0 kHz +20 kHz +12.5 kHz
less than
GrcuE delay
Distortion:
300 - 3000 less than 10 us
Stability
2800 Hz less than +0.75 us (level dependent)
2600 Hz less than + 5 us (level dependent)

Discriminator bandwith

greater than +6 kHz

AF output (f mod. 1 kHz)
300 mV +2 dB at 60% of max. f

AF Response
100 - 2000 Hz  +0.5 dB
2000 - 3000 Hz +0.5 - 1.0 dB

61.308-E1 -3 = 61.308-E1



IAS012, IAS013, IAS014 IF-AMPLIFIER

Harmonic distortion
f mod. 1 kHz at 60% of max. f: less than 5%

Hum and noise
Rel. to f mod 1 kHz, and 60% of max. f weighted by psophometric filter
less than/equal to -60 dB

RS5I
Range (with RCO061) 20 dB SINAD: -2 — +45 4B
Temperature stability: +3 dB

ENVIRONMENTAL SPECIFICATIONS
Temperature range
-25 to +75 deg. C

61.308-E1 -4 = 61.308-E1
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60.942-E2

JP9011/JP9015

INTERCONNECTION BOARD

The interconnection board JP3011/JPS015 is a mother board
for the transmitter modules in CQF3000 base stations and
provides all modules interconnetions.

The board is furnished with connectors for the modules and
connetors for the power supply and the interface.

The interconnection board is in both multiplier and
synthesizer transmitters.

JP9011 is used in COF911X, CQF333X and CQP977X.
JP9015 is used in CQF955X, CQF966X and CQF999X.

SPECIFICATIONS

Dimensions
112 x 262 mm

Temperature Range
+40°C to +85°C

60.942-E2
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60.943-E2

JP9012

INTERCONNECTION BOARD

The interconnection board JP9012 is a mother board for the
receiver modules in CQF3000 base stations and provides all
modules interconnetions.

The board is furnished with connectors for the modules and
connetors for the power supply and the interface.

The interconnection board is in both multiplier and
synthesizer receivers.

SPECIFICATIONS

Dimensions
168 x 255 mm

Temperature Range
-40°C to +85°C

60.343-E2
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JP9013

INTERCONNECTION BOARD

The interconnection board JP9013 is used for
connecting +12 V to the power amplifier module
in COQF3000 base transmitters.

The interconnections board has two pi-filters for
decoupling the battery voltage and the power
control voltage from the power amplifier.

The JP9013 is furnished with three connectors
and two battery voltage terminals.

J1 - Chassis [-A).

J2 = +12 WV [+A]),

J3 - +12 V and power control voltage to the exciter.
J4 - #12 V to the receiver.

J5 - Power amplifier connector.

SPECIFICATIONS
Dimensions
45. 8 x B0 mm

Temperature Range
-40°C to +85°C

60. 944-E1 -=1- 60, Su4-E1
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COMPONENT BOARD FOR JP9013
CODE NO. L855594G1 REV.1 D403.865/2




ITEM NUMBER

DESCRIPTION

PAGE 01

L855594G1 CPNT BD PW JP 9013
PARTS LIST:
CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMEBER DESCRIPTION
coo1l J707436P29 CAP CER NPO 22P 5% 50V 1
cooz J707436P29 CAP CER NPO 22P 5% 50V 1
coo03 J707436P61 CAP CER NPO 100P 5% 50V 1
Ccoo4 J707436P61 CAP CER NPO 100P 5% 50V 1
coos J707436P77 CAFP CEERE NPO 470P 5% 50V 1
Co006 J707436P77 CAP CER NPO 470P 5% 50V 1
coo7 J707436P29 CAP CER NFO 22P 5% 50V 1
coos J707436P29 CAP CER NPO 22P 5% 50V 1
coo9 J707436P61 CAP CER NPO 100P 5% 50V 1
Co10 J707436P61 CAP CER NPO 100P 5% 50V 1
Cco11 J707436P77 CAP CER NPO 470P 5% 50V 1
co1z J707436P77 CAP CER NFO 470P 5% 50V 1
EOO1 J708771F2 FERRITE BEADS 1
EQOOZ2 J708771P1 CORE TOR FERR 1
Jool J706683P1 TABS RECP L 16.5 1
Jooz J706683P1 TABS RECP L 16.5 1
JO03 J70B068P3 CONN 3 PIN 1
JO04 J708068P4 CONN 4 PIN 1
JO05 AT01785P4 CONTACT 5
Wool A700133P26 WIRE 1.0 DIA
wooz2 A700133P19 WIRE 0,630 DIA
0007 A701648P4 SIL RUB SEALANT RTV-3140 1
0008 J708450F23 SPACER ]
02/11/'84 STORNO DEPT. OF SERVICE CO-ORDINATION X403.897

S ————

sjediaigl



60.942-E2

JP9011/JP9015

INTERCONNECTION BOARD

The interconnection board JP9011/JP9015 is a mother board
for the transmitter modules in CQF3000 base stations and
provides all modules interconnetions.

The board is furnished with connectors for the modules and
connetors for the power supply and the interface.

The interconnection board is in both multiplier and
synthesizer transmitters.

JP39011 is used in CQF911X, CQF933X and CQPS77X.
JPS015 is used in CQF955X, CQF966X and CQF999X,

SPECIFICATIONS
Dimensions
112 x 262 mm

Temperature Range
+40°C 10 +85°C

B0.942-E2
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PA961

POWER AMPLIFIER

Functional Description The Directional Coupler samples the forward
The UHF power output amplifier module (PA) power and rectifies the sampled signal. The
contains two broadband stages, a Directional resulting d. c. voltage is proportional to the
Coupler, a lowpass filter, and Power Control RF output level and is applied to the Power
micromodule PC903. Control micromodule, PC303.

The module can be used in both simplex and
duplex radios. The PC303 regulates the DC voltage supply
to the first RF amplifier stage to maintain the

Circuit Description required power level. A power set control is
The signal from the exciter, at least 320 mW, used to adjust the control voltage to the PC303
is applied to the input connector, and a broad- micromodule,
band, untuned matching network transforms Because the Power Control circuit consumes
the 50 ohm input impedance to the low impe- some current in the "TX Unkeyed" condition,
dance of the first transistor stage. a switching circuit reduces the current drain
The output signal from the first amplifier sta- during idle perieds. The drive power to the
ge is impedance-matched to the second stage PA stage is sampled and detected by a diode
with broadband networks. The second ampli- circuit and when drive signal is present, a
fier boosts the signal to the required power DC wvoltage turns on the voltage regulator in
and a network adapts the amplifier impedance the integrated circuit of the PC303 micromo-
to 50 ohm. dule. The turn=-on is sequenced such that the
feedback loop is gradually brougt up to the
A 50 ohm microstrip line conducts the RF sig- required power level,
nal through a Directional Coupler to the low- A remote power reduction terminal is provided
pass filter which attenuates the harmonic fre- so the power may be reduced in steps by the
guencies. A second microstrip line passes the command system of the radio.

signal to the output connector,

cM?
POWER AMPLIFIER

- e ~ 403~ 4T0MHz
RF OUTPUT > N >< Q q = PL/EX

[_ J |—~——0CM

PASE1

60. 741-E2 -1= 60. TR1-E2
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Central metering is used in the PA module to
measure the input from the exciter, the PA
driver current, the current in the final PA
stage, the power control voltage, and the
voltage from the Directional Coupler,

DC woltage is applied to the PA module
through feedthrough capacitors mounted in
the PA shelf. The voltage leads are isolated
from chassis ground causing the PA stages to
float with respect to the vehicle chassis, 5o-

me filtering is provided by a large electrolytic

capacitor placed across the voltage input ter-

minals.

A large diode connected across the DC ter-
minals protects against accidental application
of reverse battery palarity. If the battery
leads are reversed the diode will conduct and
the large current will blow the fuse,

PASG1

Storno

The PA module is designed to operate over a
DC battery voltage range of 10. 8 to 16. 6 volts.
The output power is set to rated level at 13,5
volts and will remain almost constant for all
higher voltages. However, if the voltage is
reduced below 13,5 volts the power will re-
main at rated level only as long as the con-
trol loop has excess gain. At a certain val-
tage the power output will decrease with de-

creasing voltage.

To prevent excessive radiation of spurious
signals, the PA is shielded by a metal cover,
and the printed wiring board is held to the
heat sink by several screws. The shield be-
tween the active PA circuitry and the har-
monic filter is a separate filter cover,

TECHNICAL SPECIFICATIONS

FOR LOW PASS-FILTER IN PA MODULE

Frequen range
403 - 470 MHz

Pass-Band insertion loss
0.4% dB: 403 - 470 MHz

Stop band attenuation
38 dB

Operating Temperature Range
-40°C 10 85°C

FOR PA MODULE

Power input
320 mW min. to 500 mW max.

Input VSWR
<2.5:1 at rated power output

Freguency range
403 to 470 MHz

60.T41-E1

Supply wvoltage at PA terminals
13.2 V nominal for rated power output.

-Operating voltage range 12.5to 15.5 V

Power output
10 W

Current consumption
3.5 A max.

Mominal load impedance

50 ohms non-reactive

Stability

Stable into any load with up to 3: 1 VSWR.
VSWR greater than 3:1 will not damage modu-
les if operated at < rated power with supply
voltage less than 15.5 V.

Current with no RF drive
12.0 mA max.

Temperature range
-40°C to 85°C

&0, 741-E1
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PA962 & PA963

POWER AMPLIFIER

Functional Description
The UHF power output amplifier module [(PA)
contains three RF amplifier stages, a Directional

Coupler, a lowpass filter, and Power Control
micromodule PC903.

The module can be used in both simplex and
duplex radios.

Circuit Description

The signal from the exciter, at least 320 mW,

is applied to the input connector, and a broad-
band, untuned matching network transforms the

50 ohm input impedance to the low impedance of
the first transistor stage.

The output signal from the first amplifier stage

is impedance-matched to the second stage with
broadband networks. The second amplifier boosts
the signal power and a network adapts the ampli=
fier impedance to the third amplifier.

The additional stage is placed between the second
amplifier and the directional coupler to boost the
RF level to at least 25 watts.

A 50 ohm microstrip line conducts the RF signal
through a Directional Coupler to the lowpass
filter which attenuates the harmonic frequencies,
A second microstrip line passes the signal to the
output connector.

o
POWER AMPLIFIER M

The Directional Coupler samples the forward pow-
er and rectifies the sampled signal. The resulting
d. ¢, wvoltage is proportional to the RF output

level and is applied to the Power Control micro-
module, PC903,

The PC903 regulates the DC voltage supply to

the first RF amplifier stage to maintain the re-
quired power level. A power set control is used
to adjust the control voltage to the PC303 micro-
module. !

Because the Power Control circuit consumes some
current in the "TX Unkeyed" condition, a switch-
ing circuit reduces the current drain during idle
pericds. The drive power to the PA stage is
sampled and detected by a dicde circuit and when
drive signal is present, a DC voltage turns on
the voltage regulator in the integrated circuit of
the PC903 micromodule. The turn-on is sequenced
such that the feedback loop is gradually brougt
up to the required power level.

A remote power reduction terminal is provided
so the power may be reduced in steps by the
command system of the radio.

Central metering is used in the PA medule to

measure the input from the exciter, the PA dri-
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ver current, the current in the final PA stage,
the power control voltage, and the voltage from
the Directional Coupler.

DC voltage is applied to the PA module through
feedthrough capacitors mounted in the PA shelf.
The voltage leads are isolated from chassis
ground causing the PA stages to float with re-
spect to the vehicle chassis. Some filtering is
provided by a large electrolytic capacitor placed
across the voltage input terminals.

A large diode connected across the DC terminals
protects against accidental application of reverse
battery polarity. If the battery leads are revers-
ed the diode will conduct and the large current

will blow the fuse.

PA962 & PASE3

Storno

The PA module is designed to operate over a DC
battery voltage range of 10.8 to 16.6 volts. The
output power is set to rated level at 13. 5 volts
and will remain almost constant for all higher
voltages. However, if the voltage is reduced
below 13. 5 volts the power will remain at rated
level only as long as the control loop has excess
gain. At a certain voltage the power output will
decrease with decreasing voltage.

To prevent excessive radiation of spurious sig-
nals, the PA is shielded by a metal cover, and
the printed wiring board is held to the heat sink
by several screws. The shield between the active
PA circuitry and the harmonic filter is a separa-

te filter cover,

TECHNICAL SPECIFICATIONS

FOR LOW PASS-FILTER IN PA MODULE

Frequency range
503 - 470 MHz

Pass-Band insertion loss
0.4 dB: 403 - 470 MHz

Stop band attenuation
is dB

Operating Temperature Range
-40°C to +85°C

FOR PA MODULE

Power input
320 mW min. to 500 mW max.

Input VSWR

<1.5:1 at rated power output

Freguency range
403 to 470 MHz

60, T42-E1

Supply voltage at PA terminals
13.2 V nominal for rated power output.
Operating voltage range 12.5 to 15.5 V

Maximum PA current at rated Power output
PA962 (25 W): 6.5 A
PAS63 (40 W): 10.0 A

Current consumption
3.5 A max.

Mominal load impedance

50 ohms non-reactive

Stability

Stable into any load with up to 3:1 VSWR.
VSWR greater than 3:1 will not damage modu-
les if operated at < rated power with supply
voltage less than 15,5 V.

Current with no RF drive

22.0 mA max.

Temperature range
-40°C to +85°C

60.742-E1
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PL961

INJECTION SIGNAL SOURCE

The injection signal for the mixer is genera-

ted by a phase locked loop module,

PL961 covers the 381-449 MHz band, corres-
pending to the receiver input frequency band
403-470 MHz.

The loop is locked to an 11-21 MHz channel

synthesizer.

The module consists of a printed wiring board
and 3 micromodules, the MX$61, the PD901,
and the X0O.

M¥a01 and PD901 are soldered in. The XO is a
plug-in type.

The Voltage Controlled Oscillator (VCO) is
working at the output frequency and is an

LC Clapp oscillator with a dual gate MOS-FET
as the active element. The tuning coil is a
piece of 90 ohm transmission line shorter than
a quarter wavelength at the highest frequen-

cy. The transmission line transforms the tu-
ning capacitor, which is used for the main
frequency setting, into an equivalent induc-
tance, The voltage tuning is done by two va-
ricap diodes placed across the tuned circuitry.

The VCO is followed by a broadband buffer
stage for achieving adequate output level,
and it isolates the VCO from its load. From
the output of the buffer a portion of the sig-
nal is fed to the isolation amplifier. The buf-
fer is followed by a lowpass filter which re-

moves the harmonic contents of the signal.

The isolation amplifier feeds the injection fre=-
quency {Fo} to the mixer and prevents the
reference frequency {Fl_j from entering the
WCO circuit, The amplifier consists of two
broadband, untuned stages, of which the
first stage is placed on the p.w. b. aleng with
the VCO and the second stage is placed in

the mixer micromodule. The total isolation is

RC approximataly 80 dB.
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The PLL Mixer micromodule (MX961) contains
a J-FET mixer, a bandpass filter, and a part

of the isolation amplifier.

The mixer has two inputs, FD and F_, both
broadband and approx. 100 MHz wide, To
achieve a high signal-to-noise ratio in the
loop, the mixer is driven with high signal
levels {Fo= +7 dBm and F_= -6 dBm). The
bandwidth of the mixer output is determined
by the bandpass filter which removes the
harmonics, and is approx. 10 MHz wide (11-
21 MHz).

The Phase Comparator micromodule (PD901)
compares two signals in the 11-21 MHz band,
one from the PLL mixer and one from the
channel synthesizer. The output from the

PL961

Storno

phase comparator is fed to an amplifier through
a loop filter. The amplifier produces the tu-
ning control voltage (2-5.5 V) for the varicap
diodes in the VCO,

The phase comparator actually consists of two
detectors, a phase detector and a frequency
detector, If the loop is out of lock, the fre-
quency detector will activate a search oscilla-
tor, a ramp generator, and switch off the

loop filter. When the mixer signal is within
the capture range of the frequency detector,
the ramp generator stops and the loop filter

is switched on. Then the loop is locked and
the phase detector is comparing the two sig-
nals. Most of the comparator circuitry is con-
tained in a custom designed integrated circuit.
The micromodule has two metering points, one
for checking the lock functian and one for
measuring the tuning voltage to the VCO.

TECHNICAL SPECIFICATIONS

All specifiactions at 25%c.

Input Frﬂuenﬁ
11to 21 MHz

Input Level
-1 dB/+3 dB

Impedance
50 ohm

Qutput frequency
381 - 449 MHz

60. 744-E1

Qutput level
+10 to +13 dBm

Power supply voltage
9V £5%

Power supply wvoltage for X0 only
9V E0.5%

Current consumption
less than 150 mA

Temperature range
-40°C to +85°C

60. T44-E1
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PL962

TRANSMITTER SIGNAL SOURCE

PL962 is used for the 403-470 MHz band,
It generates the modulated signal for the PA

module.

The Phase Locked Loop module consists of an
voltage controlled oscillator (VCO), a buffer
amplifier, RA962, a PA driver, RASG1, a
mixer, MX961, a phase detector, PD901, an
oscillator, a frequency tripler, and an audio
processor AAS01/902. Furthermore the module
contains some logic function circuits, and has
several central metering points for testing

and adjusting the module,

The circuit is almost identical to the receiver
PLL module [(PL961), and for a detailed de=-
scription refer to the receiver description.
Howewver, compared to the PL3961 module, the
PL962 has three additional micromodules and
some control logic, which are described in the

following.

PA &03-470 MHz

The transmitter PA driver, RA961, is a two-
stage broadband amplifier for the 403-470 MHz
band. It drives the PA stages via 2 harmonic
filter placed on the p.w. b, The module has

a central metering point for measuring the
output level. It is soldered in.

The buffer amplifier, RA%62, contains a broad-
band amplifier which follows the VCO, and

the first stage of the isolation amplifier. The
second stage is placed in the mixer micromo-
dule, refer to PL961. It is soldered in.

The control logic is placed on the p.w.b. and
prevents the transmitter from being keyed
when the PLL cireuit, or the Freguency Syn-
thesizer is out of lock,

The audio processor micromocule, AAS01 is
for use in 20/25 kHz equipment and AAS02 is
for use in 12.5 kHz equipment. It contains a
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pre-emphasis circuit, an audio amplifier, a
limiter, a channel guard level contrel, and
two roll-off filters. The circuitry shapes

the audio properly to produce a phase-modu-
tated carrier when used in conjunction with a
frequency modulated oscillator, and limits the
deviation to be within the values required by
the authorities, An audio input is provided
prior to the pre-emphasis and limiting cir-
cuits, and a channel guard tone input is pro-
vided after these circuits.

The microphone bias is provided via the TX
Audio pin,

The audio micromodule which is a plug-in ty-
pe utilizes a quad-op-amp to provide the ne-
cessary gain. The microphone signal is fed
to the first amplifier through a passive pre-
emphasis network to achieve a rising audio
characteristic which is needed with the true
FM aoscillator., The oscillator thus produces a

PL962

Storno

phase-modulated type of signal,
Limiting diodes are used to ensure that the

second amplifier is not being overdriven,

The second amplifier performs the actual au-
dio limiting by using biased diodes in the
feedback network. If the audio signals exceed
a pre-set |level these diodes will conduct and
prevent any further increase of the output.

After the limiter, the signal passes a roll-off
filter which prevents interference on ajacent
channels by limiting the audio frequencies
abowve 3 kHz, This filter is an active type
and utilizes the other two op-amps contained
in the IC.

Channel Cuard signals are applied before the
roll=off filter and their amplitude must be ad~-
justed separately to produce the correct mo-

dulation,

TECHNICAL SPECIFICATIONS

CC_input level
300 mV £2 dB

AF input
100 mv £2 dB with preemphasis
Af: 3 kHz, Afmod: 1 kHz

AF input impedance
600 ohm

Qutput freguency
403-470 MHz (bandwidth 10 MHz)

RF output level
+25 to +27 dBm

60, TUS-E2

RF impedance
50 ohm

Power supply
Voltage: 9 V £5%

Voltage for X0 only: 9 V 0. 5%

Current consumption
less than 300 mA

AF distortion EIA
max. 2%

Temperature range
-50°C to +85°%C

60. T45-E2
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PAGE 01

ITEM NUMBER DESCRIPTION
M905003G1 PL 962, F. 966X
M905003G3 * PL 952, F. 955X
PARTS LIST:
CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION
HYBRID MODULES:
AOO1 M905061G1 M{ 961 , MIXER 1 ALL
a002 M905011G1 PD 901 , PHASE DETECTOR 1 ALL
AQ03 M905057G1 RA 961 , RF AMPLIFIER 1 ALL
A004 M905059G1 RA 962 , RF AMPLIFILER 1 ALL
CPNT BOARD:
coo1l A700233P5 CAP CER CL2Z 470P 20% 50V 1 ALL
coo2 J706003P2 CAP VAR 2.0/18PF 200V 1 ALL
Co03 A700235P9 CAP CER N150 4P7 .25P 50V 1 ALL
coo4 AT700235P10 CAP CEERE N150 5P6 .25P 50V 1 F.:=-G1l
* C004 A700235P12 * CAP CER N150 8P2 .25FP 50V 1 F.:=G3
C005 A700235P5 CAP CER N150 2P2 .25P 50V 1 .1—G1
Co05 AT700235P8 * CAP CER N150 3P9 .25P 50V 1 F.:-G3
C006 AT00235P5 CAP CER N150 2P2 ,25P 50V 1 F.:=-Gl
Co0o06 AT700235P8 * CAP CER N150 3P9 .25P 50V 1 F.:=-G3
coo7v A700235P8 CAP CEERE N150 3P9 ,25P 50V 1 ALL
Co09 A700233P5 CAP CER CLZ 470P 20% 50V 1 ALL
C010 A700233P5 CAP CER CLZ 470P 20% 50V 1 ALL
Co11 A700233P4 CAP CER CL2 330P 20% 50V 1 ALL
co1z A700233P4 CAP CER CLZ2 330P 20% 50V 1 ALL
Co13 A700235P10 CAP CER N150 5P6 .25P 50V 1 ALL
Co14 A700235P13 CAP CER N150 10PF 5% 50V 1 ALL
Co15 A700235P10 CAP CER N150 5P6 .25P 50V 1 ALL
C01lé6 * AT701534P5 CAP TA SOL 202 20% 35V 1 ALL
co1l7 AT00235P23 CAP CER N150 68PF 5% 50V 1 ALL
cols A700233P5 CAP CER CLZ 470P 20% 50V 1 ALL
Co19 A700233P5 CAP CER CLZ 470P 20% 50V 1 ALL
C020 A700233P5 CAP CER CL2 470P 20% 50V 1 ALL
coz2 A700235P16 CAP CER N150 1BPF 5% 50V 1 ALL
co23 AT700233P5 CAFP CER CL2Z 470P 20% 50V 1 ALL
c024 A700233P5 CAP CER CL2 470P 20% 50V 1 ALL
Co25 A700235P21 CAP CER N150 47P 5% 50V 1 ALL
C026 A700233P5 CAP CER CL2 470P 20% 50V 1 ALL
coz27 A700235P16 CAP CER N150 18PF 5% 50V 1l F.:=Gl
coz27 A700235P18 * CAP CER N150 27PF 5% 50V 1l F.:=-G3
coz2s A700235P18 CAP CER N150 27FP 5% 50V l F.:-Gl
co28 A700235P20 * CAP CER N150 39P 5% 50V l F.:-G3
coz29 A700235P14 CAP CER N150 12PF 5% 50V l F.:=-G1
23/05/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X403.3459/4



PAGE 02

CIRCUIT COMPONENT COMPONENT QUANTITY

POSITION ITEM NUMBER DESCRIPTION
C029 A700235P16 CaAP CER N150 18PF 5% 50V * 1 F.:=G3
C030 A700235P25 CAP CER N150 100PF 5% 50V 1 ALL
co32 A700235P26 CAP CER N150 120PF 5% 50V 1 ALL
C033 A700235P26 CAP CER N150 120PF 5% 50V 1 ALL
C034 A700003P5 CAP TA SOL 202 20% 35V 1 ALL
C035 A700235P21 CAP CER N150 47P 5% 50V 1 ALL
D001 J706007P1 DIO SI CAP BB 505B 1 ALL
Daoz2 J706007P1 DIO S5I CAP BB 505B 1 ALL
D004 A700047P1 DIO SI SIG 2835 1 ALL
D005 AT700047P1 DIO SI SIG 2835 1 ALL
JO01 A700171P2 CONNECTOR COAX 1 ALL
Jooz2 A700171P2 CONNECTOR COAX 1 ALL
L0011 A700024P13 COIL FIX 1,0 UH 10% 1 ALL
Looz AT700024P9 RF COIL FIX 470 NH 10% 1 ALL
LO03 L855090G1 COIL COAX F. PL961/PL962 1 F.:=-Gl
LOO03 L855090G3 COIL COAX F. PL951/PL952 * 1 F.:=G3
L0004 AT700024P9 RF COIL FIX 470 NH 10% 1 ALL
LOO05 AT700024P9 RF COIL FIX 470 NH 10% 1 ALL
LO06 AT700024P9 RF COIL FIX 470 NH 10% 1 ALL
LO07 A700024P25 COIL FIX 10.0 UH 10% 1 ALL
Loos J706085P1 COIL RF FIX 2-1/2T 1 ALL
LOO09 J706085P1 COIL RF FIX 2-1/2T 1 ALL
LO10 A700024P23 COIL FIX 6.8 UH 10% 1 ALL
LO11 J706154P2 COIL RF FIX 7-1/2T TAP l F.:=G1
LO11 J706154P10 COIL RF FIX 8-3/8T TAP *1 F.:=G3
Lo12 J706154P2 COIL RF FIX 7-1/2T TAP 1 F.:=Gl
Lo1z2 J706154P10 COIL RF FIX 8-3/8T TAP * 1 F.:=-G3
LO13 A700024P9 RF COIL FIX 470 NH 10% 1 ALL
LO14 J706083P7 COIL RF VAR 3,5T TAP 1 ALL
L0115 J706083P8 COIL RF VAR 3,5T 1 ALL
L0116 J706083P8 COIL RF VAR 3,5T 1 ALL
POO1 A700041P7 CONN PWB FEM 08 CKT 1 ALL
PO02 A700041P4 CONN PWB FEM 05 CKT 1 ALL
Q001 AT700026P1 TSTR PNP SI BC 369 1 ALL
Qo02 J706019P1 TSTR MFET SI BF 960 1 ALL
Q003 A700026P1 TSTR PNP SI BC 369 1 ALL
Qo004 A700017P1 TSTR NPN SI BC 548A/B 1 ALL
Q005 A700017P1 TSTR NPN SI BC 548A/B 1 ALL
no06 A700017P1 TSTR NPN SI BC 548A/B 1 ALL
Q007 A700017P1 TSTR NPN SI BC 548A/B 1 ALL
Qoo8 J706011P1 TSTR NPN SI BFR 91 1 ALL
ROO1 A700019P57 RES DEPC 47K 5% 1/4W 1 ALL
RO02 A700019P41 RES DEPC 2K2 5% 1/4W 1 ALL
ROO3 A700019P45 RES DEPC 4K7 5% 1/4W 1 ALL
ROO4 A700019P47 RES DEPC 6K8 5% 1/4W 1 ALL
ROO5 AT700019P46 RES DEPC 5K6 5% 1/4W 1 ALL
ROOG A700019P35 RES DEPC 680R 5% 1/4W 1 ALL
ROO7 A700019Pp49 RES DEPC 10K 5% 1/4W 1 ALL

23/05/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X403.349/4
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CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION
ROOS A700019P49 RES DEPC 10K 5% 1/4W 1 ALL
RO09 A700019P49 RES DEPC 10K 5% 1/4W 1 ALL
RO10 A700019P61 RES DEPC 100K 5% 1/4W 1 ALL
RO11 A700019P61 RES DEPC 100K 5% 1/4W 1 ALL
R0O12 A700019P45 RES DEPC 4K7 5% 1/4W 1 ALL
RO13 A700019P38 RES DEPC 1K2 5% 1/4W 1 ALL
RO14 A700019P52 RES DEPC 18K 5% 1/4W 1 ALL
RO15 A700019P58 RES DEPC 56K 5% 1/4W 1 ALL
RO16 A700019P49 RES DEPC 10K 5% 1/4W 1 ALL
RO17 A700019P25 RES DEPC 100R 5% 1/4W 1 ALL
RO18 A700019P37 RES DEPC 1K0 5% 1/4W 1 ALL
RO19 A700019P54 RES DEPC 27K 5% 1/4W 1 ALL
RO20 A700019P46 RES DEPC 5K6 5% 1/4W 1 ALL
RO21 A700019P45 RES DEPC 4K7 5% 1/4W 1 ALL
RO22 A700019P37 RES DEPC 1KO0 5% 1/4W 1 ALL
R0O23 A700019P59 RES DEPC 68K 5% 1/4W 1 ALL
RO24 A700016P4 RES VAR CERM 10K 10% 1/2W 1 ALL
RO25 A700019P63 RES DEPC 150K 5% 1/4wW 1 ALL
* 0002 MY==——- P1RO * BD PW., REVISION NO.:0
0004 K805050P1 CSTG HEL 1 ALL
0005 A700069P1 CAN 2 ALL
0006 J706109P1 SCR TUN 2 ALL
0007 J706110P1 SPG TUN 2 ALL
0010 J706281P2 TUN SLUG,SCREWCORE,FERR U 10 2 ALL
0011 A701329p2 CONN. PW., MALE, L=11.69MM * 12 ALL
go1iz A700090P4 CONTACT 4 ALL
23/05/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION ¥403.349/4
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PS907

POWER SUPPLY

P5907 is a switch-mode power supply unit for
use in Stornophone F9xxx, fixed-/base radio
stations. If converts 220 V/110 WV AC to 13.2 V/
11 A, 5V/2 A and -5 V/50 mA DC.

The P5507 interfaces the base station to the mains

and can be strapped for 220 V AC or 110 V AC
operation.

It withstands continuous short circuits on all out-
puts and overloads for a shorter period of time,
An indication of input power failure is provided.

INPUT YOLTAGE

COMPARATOR

OPTOCOUPLER

>

..’ ' i’@l - B

AUK VOLTAGE

INPUT ¢ HY-
FILTER( |RECTF TRAMSE

REGULATORS
.5y
—s

QuTPUT
RECTIFIER TRANSF | FILTER

el [ )¢
Novac T CONTROL

JL ¥ ouT
—- = o,
$ . 13.2v OC

POWER
DRIVER SWITCH|  40KHz

[*3[1] P

— DUMMY
D » “loap [*7

| o -

UTPUT

0SC) W 40KHz l

! GATE CURRENT
™ arcurr [ sensor

VOLTAGE PROTECT

18 17
& @

MODE OF OPERATION

The P5%07 is a forward step down switch mode
power supply operating directly from the rectified
mains with a switching freguency of 40 kHz.
Consult the block diagram.

60.966-E2

QUTPUT VOLTAGE
OPTOCOUPLER COMPARATOR
(113
Doy —e—
VREF

BLOCK DIAGRAM P5907

(D sprcen Fol KoNSTANT GELASTIVG. AF —lﬂﬁ"': RATRR
ohn Ofa WEE gragea . FiOEL opaEiRs
Ty ReCuolEToREs, Wl

The rectified mains is converted to approximately

27 V AC in the power converter consisting of the

high voltage transformer, switching transistor,

driver/control circuits and the 40 kHz oscillator,

The 27 V AC is rectified and filtered in a LC-

filter to obtain 13.2 V DC at the main output. A

1= 60. 966-E2
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circuit senses the main output voltage and sends
information via an opto-coupler to the control
circuit, which controls the duty cycle of the

power switch,

The voltage sense- and control circuits will hold
the main output voltage constant, within specified
limits of input voltage and load.

A circuil senses the input voltage and sends in-
formation via an opto-coupler to the P, D, output

in case of input power failure.

A stabilized supply voltage for the driver/contral/
oscillator circuits is obtained via the supply cir-
cuit from the transformer, or from the rectified

mains during start-up.

A current sensor reduces the duty cycle of the
power converter, if the current limit in the power

P5907

Storno

switch is exceeded, Thus the power supply is
protected against overload and short circuit.

An over voltage protection circuit short circuits
the main cutput, thus activating the current
limiter, if the main output voltage exceeds 16 V.

Auxiliary voltages (+5 V and -5 V) are ebtained
from secondary windings on the output filter/
transformer via rectifiers and voltage stabilizers

with built=in overload protections.

A dummy load circuit is activated, maintaining a
certain minimum current through the output trans-
former, when the external load of the main output
is descreased.

This prevents auxiliary voltages from dropping at
low or interrupted main loads, without reducing
efficiency at heavy main loads.

CIRCUIT DESCRIPTION

INPUT FILTER AND RECTIFIER

Rectification of the mains is made in either a
bridge rectifier for 220 V operation or a voltage
doubler for 110 V operation,

By inserting a single jumper, W1, operation is
changed from 220 V to 110 V.

In this way the power switch is always operating
on a voltage close to 300 V DC. The input filter
C1, L1, C2, Cs, C7, C8 takes care of damping

of spikes from the mains and prevent noise from
being conducted to the mains cable, R1 limits the
peak start current and C4, C5 are resorvoira
capacitors for the rectified mains. The capacitors
are able to hold the voltage within the operating
limits of the power converter during one missing

period from the mains.

POWER CONVERTER AND TRANSFORMERS

The power converter is basically a forward step
down type utilizing the flyback principle to pro-

60. 966-E1

vide auxiliary voltages, While switching transistor
Q10 is on, energy is transformed through trans-
farmer T1, rectifier diode D8 conducts and energy
is stored in T2 and also delivered to the main
output load,

When Q10 is turned off the polarity of the voltage
across T1 is reversed and D8 is cut off,

During turn off flywheel diode D9 conducts and
T2 continues to deliver energy to the main output
load,

€18, L2, C19 and C20 reduces the ripple caused
by transistor switching. Demagnetizing diode

D7 ensures a continued flow of the magnetizing
current while Q10 is off, thus leading the stored
magnetic energy in T1 back to the reservoire
Capacitors,

When all energy stored in T1 is removed, a new
cycle can begin without risk of transformer sa-
turation leading to excess current spikes. As the
number of turns of the primary and recovery
windings of T1 are equal, the duty cycle must

be kept below 0.5 to ensure safe operation.
Auxiliary voltages are obtained from the energy

60. 966-E1
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stored in T2 at the end of transistor conduction
(flyback principle]. When transistor Q10 is cut
off, the voltage across the primary of T2 is,
ideally, egual to the main output voltage.

Therefore, if the main output voltage is statilized,

the secondary voltages will also be stabilized.

This, howewver, requires that a certain amount
of current is always flowing through the primary
of T2, which is ensured by the dummy load,
Leakage between the primary and secondary
windings of T2 affects load regulation of the
secondary voltages to some extent, and therefore
further stabilization of the auxiliary voltages has

been provided.

Q10 is driven as a nonsaturated switch by means
of the clamp diodes D14 and D15, Excess of cur-
rent are delivered to Q10, when it is turned on
and off, by Q8, Q9, R50, R51 and C30.

START CIRCUIT

To start the PS907 the mains supply voltage is
switched on causing C12 to be charged through
R13,

When the voltage across C12 reaches approx. 16
volts the voltage stabilizer Q1, Q2, Q3, D5 is
switched on, supplying 10 V DC to the driver,
control and oscillator circuits, and the power
converter is started. Once the converter is run=-
ning, power to these circuits (app. 150 mA)

is taken from the drive winding of transformer

T1 via rectifier diode D& and the voltage stabilizer.

POWER FAILURE INDICATION

When the power converter is running the voltage
across C12 is proportional to the rectified mains
voltage.

The voltage across C12 is sensed by the compe-
rator U1, 4, When the rectified mains voltage
becomes lower than app. 82% of the nominal value,
corresponding to app. 11.5 volts across C12, the
comperator output goes low and the opto-coupler
U3 is cut off.

60. 966-E1
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The power converter is able to hold the output
voltages constant down to app. 70% of the nominal
input voltage. This, together with the size of the
reservoire capacitors, ensures that the output
voltages are held constant, even at full load, for
at least 10 ms after the power down transition,

when the mains supply voltage is switched off.

MAIN QUTPUT VOLTAGE REGULATION

The power converter is driven via transistor Q7
from a pulse width modulated 40 kHz oscillator,
The main output voltage is compared to the re-
ference voltage across zenerdiode D18 in transi-
stor Q4. The output of Q14 is fed back to the
regulation circuit via opto-coupler U4 to control
the duty cycle, i

The oscillator formed by comperators U1, 1 and
U1, 2 is running at 80 kHz with a duty cycle

of 0. 45.

Frequency and duty cycle are determined by R18,
R19, R20, R24, R22 and C21. The output of U1,1
is inverted in U1, 2 and compared to the sawtooth
voltage across C22 in comparator U1.3. By pul-
ling down the output voltage of U1.2, the duty
cycle can be varied between 0 and 0, 45 on the
output of U1, 3.

This limitation of the maximum duty cycle ensures
safe operation of the switch transistor Q10, even
if regulation fails. At start up C23 is charged
through R25, D12 and R27 causing the duty cycle
to encrease slowly from 0 to the final value deter-

mined by the voltage regulator,

AUXILIARY VOLTAGE REGULATION

The auxiliary voltages +5 V/2 A and =5 V/50 mA,
obtained from the secondary windings of trans-
former T2 via rectifiers D10 and D11, are stabi-
lized by the fixed voltage regulators US and UG
also providing short circuit and overload protec-
tion of the auxillary outputs.

The input voltages of these circuits must be
greater than app. 7.5 volts at full auxiliary loads.
For the +5 V/2 A regulator US this can only be

ensured with a minimum current of app. 1.2 Amps

60.966-E1



flowing through the primary of T2, which is
achieved by means of the dummy load Q12, Q13,
controlled by transistor Q11 and zenerdiode D17,

At external main loads greater than app. 1.2 Amps

the input voltage of US will always be greater
than 7.5 volts, so that Q11 is conducting, Q12
and Q13 are cut off and no power is dissipated
in the dummy load.

With little or no :e.xternal main load the input
voltage of US tends to drop below 7.5 volts when
the +5 W output is loaded, so that Q11 is cut off,
Q12 and Q13 are conducting and a current, limited
to app. 1.2 Amps by R59% and zenerdiode D19, is
flowing through the dummy load maintaining the
minimum input voltage of the +5 V regulator.

CURRENT LIMIT CIRCUIT

The current through the switch transistor Q10 is
sansed by the comperators U2.3 and U2, 4 via
RS53 and the filter R47, C29, which prevents in-
ductive transients from accidentally shutting the
regulator down.

In order to provide fold back current limitation,
with automatic reset to full lcad when the short
circuit is removed, two trigger levels of emitter
current are employed,

If the maximum output load of 11 A is increased
further comperator U2.4 is triggered when the
pulsed emitter current exceeds app. 2.53 Amps.
This immediately discharges capacitor C24 and
triggers comperator U2.2, which is used as a
"one shot" multivibrator to cut off the rest of

the duty cycle by pulling the base of Q7 low.,
Positive AC feedback via R40, C27 is used to
ensure that C24 is completely discharged, When
Q10 is cut off U2. 4 is reset and C24 recharged
through R33. The time constant C24, R33 together

with R31 and R32 determines the off time (app.
13 us) of comperator U2, 2, so that Q10 remains
off for the rest of the period, Thus, by increas-
ing the load, the cutput current is kept almost
constant at app. 12 Amps, while the output vol-
tage is dropping, until a point is reached where
the on time cannot be decreased further (app.

2 us) due to internal delays in the switch tran-
sistor and control system.

If the load is increased further the emitter cur-
rent rises and triggers comperator U2, 3 at a level
of app. 3. 00 Amps.

This immediately discharges capacitor C25 and
triggers comperator U2. 1 which is used similar
to U2, 2 but with a different time constant.

The output of U2. 1 also discharges C23 via
transistor Q6. The result is that the converter

is stopped for app. 10 ms‘FaIIu-.-.red by a soft
restart. Restart is attempt'ed every 10 ms until
the overload or short circuit is removed from the
output, which will reestablish normal operation.
This arrangement gives a maximum overload cur-
rent of app. 15 Amps and a short circuit current
of app. 2 Amps on the main output,

Maote: If the main output is short circuited the
auxiliary voltages will drop without any
previous warning.

OVERVOLTACE PROTECTION

The main output is protected against excessive
voltages by the circuit Q15, Q15, Q17. The main
output veltage is compared to the reference vol-
tage across D20 in transistor Q15, If the voltage
exceeds 15. 5 volts thyristor Q17 is triggered via
Q16 and short circuits the main output, thereby .
activating the current limiter,

SPECIFICATIONS

INFUT VOLTACE

Mains
220 WV RMS +20% -15% at 40-60 Hz or
110 vV RMS +20% -15% at 40-60 Hz

60. 966-E2

Max transients
800 V RMS <100 us

60.966-E2
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Mains failure condition Power failure indication

Output voltage remains within specified limits, As an output signal. All output voltages are
with input voltage at lower limit, during complete held within specified limits for at least 10 ms
mains failure for one period. (20 ms at 50 Hz). after the transition if the mains are switched

off or accidentially interrupted.

QUTPUT VOLTAGE _ Load change response
Main output:
Nominal output . Voltage drop at load change 0-11 A less than 1.0 V.
Main output: 13,2V DC, maximum 11 A cont. Voltage jump at load change 11-0 A !ess than 1.0 V.
Aux. output: +3 V DC, maximum 2 A cont. Recovery times less than 0.5 sec.
Aux. output: =5 V DC, maximum 50 mA cont.
Ripple voltage Main output load 5-11 A, total efficiency =>80%.
Main output: <5 mV pk/pk Efficiency decreasing continuously below 5 A,

Aux, outputs: <5 mV pk/pk
Temperature range

Short circuit protection -25%C/+70°%C

Main output: Fold back current limit to app. '
2 A at short circuit, with auto Mechanical dimensions
reset to normal operation at full Hight= &0 mm
load, Width= 274 mm

Aux. outputs: Current limited, Depth= 150 mm

All outputs withstands continuous short circuit Volume: app. 2.4 liters

Weight: app. 2.1 kg

Over voltage protection

AR it

o,

Main output short circuited if voltage exceeds
15.5 V.

60. 966-E1
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PS9011/PS9012

POWER SUPPLY MODULES

The power supply modules PS9011 and PSS012 are used with the CQF3000 series.
PS9011 is used for 24 V input voltage.
PS9012 is used for 48 V input voltage.

The housing is rugged and steady against hard environmental conditions. The power supply module is
built on a single printing wiring board. The connectors for in and outputs are mounted directly on

the board.

The push-pull switch mode circuitry principle is used for maximum efficiency and reliability.
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BLOCK DIAGRAM PS 80M/N12

61.464-E1



POWER SUPPLY PS2011/PS9012

The switch frequency is set to approx. 50 kHz. The integrated circuit Q1 operates as a switch
control, while resistor RE and capacitor C6 sets the switching frequency.
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SWITCH CONTROL 1
BLOCK DIAGRAM TDA4718
D404.855

The slope of the ramp generator is controlled by the resistor R5. The resistors R11 and R12 divide
the current limiter voltage. The voltage accross the resistor R15 (Manganin) controls furthermore

the current limiter. The capacitor C4 sets the "soft start time".
A part of Q1 controls the voltage. If the voltage is below the level at pin 6, pin 10 (-Vref) and

pin 11 (-Vs), the complete system shuts down and the soft start-up is initiated.

The integrated circuit Q2 (CD 40439 UBE) functions as a buffer for two FET-switches, Q4 and Q5. The
13.2 V output voltage is controlled via Q8 (LM 723) and Q6 (CNY 17 1I).

Q8 functions as a current amplifier using the R35 (Managanin) voltage drop as a reference. The
control signal is sent via optocoupler (CNY 17 Il) back to primary control Q32 (LM 301) and Q1.

The 13.2 Volt mains output is protected against over voltages (transients) by Q60.

61.464-E1

61.464-E1
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Input Voltage
24 v DC (18-36 V DC)

Output Voltage
- output 1: 13.2 W11 A
- output 2; +5 V2 A
- gutput 3: -5 V/50 mA

Qutput Efficiency
>75%

Output Ripple
- output 1: <7 mVpp
- output 2: <7 mVpp
- gutput 3: <10 mVpp

Current limit
11.5-125 A

Over voltage protection
17V

Under voltage protection, input
16 -18 V

Temperature range
-25°C to +60°C

61.464-E1

POWER SUPPLY PS9011/PS8012

SPECIFICATIONS

61.464-E1
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CONNECTOR J1

@h@ﬁ:@h@h@. ........D

OUTPUT 2 GND

OUTPUT 3 GND
OUTPUT 2 + 5V
OUTPUT 2 + 5V

OUTPUT 3 - 5V

POWER FAILURE SIGNAL
OUTPUT 1 + 13,2V

OUTPUT 2 GND

OUTPUT 1 + 13,2V

OUTPUT 1 GND

INPUT + VOLTAGE

INPUT - VOLTAGE

CONNECTIONS
PSS011/12

D404.856
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%‘3?\' RC961

RECEIVER FRONT END

This receiver front-end is the High Intermodu-
lation Attenuation module with narrow-band front

-end. It can be tuned over the 403-470 MHz band,

The output from the front-end is the 21.4 MHz
IF signal.

This module is used when high intermodulation
and blocking attenuation is needed, and in duplex
applications.

The receiver front-end consists of a helical band-

pass filter with 5 resonators and a J-FET mixer.

Between the bandpass filter and the mixer is an
LC-circuit for matching the filter to the mixer
gate, The injection signal is fed to the FET
mixer's source through a two circuit bandpass
filter for suppressing spurious signals in the
injection signal. The drain of the FET mixer

is connected to an IF resonant circuit which
adapts the output impedance to the crystal filter
in the 1A module.

The receiver circuitry has a central metering
point for testing the injection signal level.

RECEIVER
CONVERTER oCM
£03-470MHz L ¥ ha X
T M o 1A
R %
¥
Y
s
RC961
381-449MHz

PL

TECHNICAL SPECIFICATIONS

Antenna impedance
50 ohm

Signal level
<21V

Injection impedance
50 obhm

60.T46-E2

Output, IF impedance
1600 ohm £ 10%

SuEp!x voltage

13.6 WV £20%

Current consumption
<5 mA

60, T46-E2

-



Storno RC961 Storno

Antenna frequency, (tunable) Bandwidth, 20 dB

4o3 - 470 MHz 40 MHz

Bandwidth, 1 dB Intermediate frequency

Room temp. <4.0 MHz 21.4% MHz

Bandwidth, 3 dB Sensitivity, 12 dB EIA 1/ EMF
Room temp. <5.5 MHz <0.35 uV

Injection freguency, (tunable) Intermodulation, EIA

381 - 445 MHz =85 dB

Bandwidth, 3 dB Temperature range

7 MHz -40°C o +85°C

60. T46-E1 -2- 60. T46-E1
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COMPONENT LAYOUT
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PAGE 0.

ITEM NUMBER DESCRIPTION
M905018G1 RC 961
L855016G1 A0l : SUB ASM BD PW, MIXER F. RC96X
M905015G1 A02 : SUB ASM, HELIX FLT COVER F. RC961
M905016GS5 SUB ASM : HOUSING F. RC961
PARTS LIST:
CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION TOTAL
a0l L855016G1 ASM BD PW RC96X 1 (SEE
BELOW:
AQ2 M905015G1 ASM RC961 1 (SEE
BELOW:
002 L855144P1 COVER 1
003 J707755G1 NUT M9 5
004 J706109P1 SCR TUN 2
005 J706110P1 SPG TUN 2
007 J706108G1 ASM TUNING RCY961 5 (SEE
BELOW
008 M905016GS5 HOUSING RC961 1
009 A701293P102 SLV
013 A700036P406 SCREW PAN HD M 3.0¥6.0 21
AQLl : L855016G1 ASM BD PW RC96X :
co1l AT701534P6 CAP TA SOL 407 20% 35V 1
co2 J706003P1 CAP VAR 1,8/10PF 1
co3 A700235P19 CAP CER N150 33P 5% 50V 1
Cc04 A700234P7 CAP PYES 10N 10% 50V 1
Cco05 A700234P7 CAP PYES 10N 10% 50V 1
C06 AT700235P24 CAP CER N150 82P 5% 50V 1
co7 A700235P23 CAP CER N150 68P 5% 50V 1
J01l A700171P2 CONN PWB FEM PHONO 1
Jo2 A700171P2 CONN PWB FEM PHONO 1
LO2 J706538G1 COIL 1
LO3 J706128G1 COIL 1
LO4 J706154P1 COIL RF FIX 7-1/2T TAP 1
LO05 J706154P1 COIL RF FIX 7-1/2T TAP 1
LO6 A700024P25 COIL FIX 10,0UH 10% 1
P01 A700041P4 CONN PWB FEM 05 CKT 1
o1 J706038P1 TSTR JFET SI 2N5245 1
RO1 A700019P41 RES DEPC 2K2 5% 1/4W 1
RO2 A700019P31 RES DEPC 330R 5% 1/4W 1
RO4 AT700019P45 RES DEPC 4K7 5% 1/4w 1
30/10/'84 X403.887

STORNO - DEPT. OF SERVICE CO-ORDINATION

e T T P —



PAGE I~

CIRCUIT COMPONENT COMPONENT QUANTITY

POSITION ITEM NUMBER DESCRIPTION TOTAL
A02 : MS05015G1 : ASM RCY961
JO1 A700171P2 CONN PWB FEM PHONO 1
Lol L855133P1 COIL HEL 1
L0o2 L855133P2 COIL HEL 1
LO3 L855133P2 COIL HEL 1
L04 ' L855133P2 COIL HEL 1
L05 L855133P3 COIL HEL 1
oo2 K805054P1 COVER 1
003 K805092P1 SUPPORT 1
007 J706108G1 : ASM TUNING RCS961
00 J706107P1 CORE TUNING 1
0o KB0O5055P1 CAM TUNING ’ 1

——

30/10/'84 STORNO - DEPT. OF SERVICE CO-ORDINATION X403.887

e ———
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RC962

RECEIVER FRONT END

This receiver front-end is the High Sensitivity
module containing an RF-amplifier.

The RCY962 is a broad-band front-end which can
be tuned over the 403-470 MHz band.

The output from the front-end is the 21,4 MHz
IF signal.

This receiver front-end is used when high RF
sensitivity is required, and for simplex only.

The module consists of a dual-resonator helical
bandpass filter, an RF amplifier, a triple helical
resonator bandpass filter, and a J-FET mixer.
The input bandpass filter is rather wide and

(SIMPLEX ONLY)

has low insertion loss, approx. 1 dB. The RF
amplifier is a bipolar transistor which is driven
at a relative high current in order to obtain good
intermodulation performance. The following band-
pass filter is rather narrow for obtaining the
necessary RF selectivity and its insertion loss

is approx. 3 dB. For mixer description refer to
RC969

The receiver front-end is built on a printed wi-
ring board on which the helical coils and the
RF amplifier is mounted. The assembly is then
screwed onto a casting which forms the rest of

the receiver front-end.

RECEIVER CONVERTER oCM
L s g 1A
Y LY M Y
¥ _s Ly W) Ly W
L'
s
403-470MHz ~
4 [Rrcos2 T
FLT 381-449MHz
ANTENNA
SIGNAL
INPUT

TECHNICAL SPECIFICATIONS

Antenna impedance
50 ohm

Signal level
<2V

Injection impedance
50 ohm

60. 747-E2

Qutput, IF impedance
1600 ohm £10% Cp max.= 12 pF

Supply voltage
9.0 V £5%

Current consumption
<10 mA

60.747-E2



Stormo RC962 Storno

Antenna frequency Intermediate freguency

403 - 470 MHz 21.4 MHz

Bandwidth, 1 dB Sensitivity, 12 dB EIA 1/2 EMF
4.5 MHz <0.20 uV

Bandwidth, 3 dB Intermodulation, EIA

5.5 MHz >80 dB

Injection freguency Temperature range

381 - 449 MHz -40°C to +85°C

60.747-E1 -2~ 60, T47-E1
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: ITEM NUMEBER DESCRIPTION

) M905020G1 RC 962
L855016G1 A0l : SUB ASM BD PW, MIXER F. RC 95X
M905085G1 AQ2 : SUB ASM RF AMPL RC962

M905016G6 SUB ASM : HOUSING RC962

PARTS LIST:

£ CIRCUIT COMPONENT COMPONENT QUANTITY
E- POSITION ITEM NUMBER DESCRIPTION TOTAL
f A01 L855016G1 ASM BD PW RC96X 1 (SEE
BELOW:
a02 M905085G1 ASM RF AMPL RC962 1 (SEE
BELOW:
002 LB855144P1 COVER 1
i 003 J707755G1 NUT M9 5
: 004 J706109P1 SCR TUN 2
005 J706110P1 SPG TUN 2
. 010 M905016G6 HOUSING RC962 1
; 011 J706108G1 ASM TUNING RC961 5 (SEE
¥ BELOW:
012 - A701293P102 SLV
013 A700031P406 SCREW PAN HD M 3.0X6.0 21
AOD1 : L855016G1 : ASM BD PW RC96X :
col A701534P6 CAP TA SOL 407 20% 35V 1
co2 J706003P1 CAP VAR 1,8/10PF 1
co3 A700235P19 CAP CER N150 33P 5% 50V 1
i Cco4 A700234P7 CAP PYES 10N 10% 50V 1
Ccos A700234P7 CAP PYES 10N 10% 50V 1
Co6 A700235p24 CAP CER N150 82P 5% 50V 1
co7 A700235P23 CAP CER N150 68P 5% 50V 1
Jo1l A700171P2 CONN PWB FEM PHONO 1
Jo2 A700171P2 CONN PWB FEM PHONO 1
Loz J706538G1 COIL 1
g LO3 J706128G1 COIL 1
B L04 J706154P1 COIL RF FIX 7-1/2T TAP 1
LOS J706154P1 COIL RF FIX 7-1/2T TAP 1
; L06 A700024P25 COIL FIX 10,0UH 10% 1
. PO1 A700041P4 CONN PWB FEM 05 CKT 1
¢ Qo1 J706038P1 TSTR JFET SI 2N5245 1
RO1 A700019P41 RES DEPC 2K2 5% 1/4W 1
; RO2 A700019P31 RES DEPC 330R 5% 1/4wW 1
g RO4 A700019P45 RES DEPC 4K7 5% 1/4W 1
e S
i 30/10/'84 STORNO - DEPT. OF SERVICE CO-0ORDINATION X403.888
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CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION TOTAL

A02 : M905085G1 : ASM RF AMPL RC962 :

Co6 A700233P5 CAP CER CL2Z 470P 20% 50V 1
co7 AT700233P5 CAP CER CL2 470P 20% 50V 1
cos8 A700233P5 CAP CER CLZ 470P 20% 50V 1
co9 AT700233P5 CAP CER CL2Z 470P 20% 50V 1
C10 AT700233P5 CAP CER CLZ 470P 20% 50V 1
Jo1l A700171P2 CONN PWB FEM PHONO 1
LOo1 L855133P4 COIL HEL 1
Loz L855133P5 COIL HEL 1
LO3 L855133P8 COIL HEL 1
L04 L855133P2 COIL HEL 1
LO5 L855133P4 COIL HEL 1
LO6 A700024P17 COIL FIX 2,2UH 10% 1
LO7 A700024P1 COIL FIX 100NH 10% 1
Qo1 J706011P2 TSTR NPN SI BFR 91A 1
RO1 AT700019P47 EES DEPC b6KB 5% 1/4W 1
ROZ2 A700019P40 RES DEPC 1K8 5% 1/4W 1
RO3 A700019P35 RES DEPC 680R 5% 1/4W 1
RO4 A700019P27 RES DEPC 150R 5% 1/4W 1
RO5 A700019P28 RES DEPC 1B0R 5% 1/4W 1
002 K805092P1 SUPPORT 1
011 : J706108G1 : ASM TUNING RC961 :

00 J706107P1 CORE TUNING 1
0o K805055P1 CaM TUNING 1

——

30/10/'84 STORNO - DEPT. OF SERVICE CO-ORDINATION " X403.888
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RC969

RECEIVER FRONT END

This receiver front-end is the High Intermodulation attenuation module
with narrow-band front-end. It can be tuned over the 403-470 MHz band.
The output from the front-end is the 21.4 MHz IF signal.

This module is used when high intermodulation and blocking attenuation is

needed, and in duplex applications.

The receiver front-end consists of a helical bandpass filter with 5
resonators and a J-FET mixer.

Between the 2. and 3. helixresonator is added a 5. order low-pass filter.
Between the bandpass filter and the mixer is an LC-circuit for matching
the filter to the mixer gate. The injection signal is fed to the FET
mixer's source through a two circuit bandpass filter for suppressing
spurious signals in the injection signal. The drain of the FET mixer is
connected to an IF resonant circuit which adapts the output impedance to
the crystal filter in the IA module.

The receiver circuitry has a central metering point for testing the

injection signal level.

Pl- 4

0 13VE
A CM
~ ~ ~ ~ 1A
~ ~ e M ~e —P [F OUT
e ' W) e iR
s
LY
Ty
RC369
P1-
1-5 5 GROUND
PLA I
?J! T
ANTENNE INJECTION
INPUT RECEIVER CONVERTER .RCY9E69

BLOCK DIAGRAM

61.255-E1 -1- 61.255-E1
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RC969

TECHNICAL SPECIFICATIONS

Antenna impedance

S0 ohm

Sigﬂal level

less than 2 V

Injection impedance
50 ohm

Qutput, IF impedance
1600 ohm +10%

SuEElE voltage
13.6 V +20%

Current consumption
less than 5 mA

Antenna frequency, (tunable)

403 = 470 MHz

Bandwidth, -1 dB
greater than 1.8 MHz

Bandwidth, -3 dB

greater than 2.5 MHz

61.255-E1

Bandwidth, -40 4B
less than 16 MHz

Injection frequency, (tunable)

381 - 449 MHz

Bandwidth, -3 dB
7 MHz

Bandwidth, -20 4B
40 MHz

Intermediate frequency
21.4 MHz

Sensitivity, 20 dB psoph.

EMF

less than 0.75 dB

Intermodulation, EIA
greater than 85 dB

Temperature range
-40°C to +859C

Storno

61.255-E1
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VR902

VOLTAGE REGULATOR

WR902 interfaces the 300 mobile to a 24 WV supply.

VRI02 is a switching voltage regulator, which

conwverts 21 V=36 V to 14 Volts. The module can
deliver 8 Amperes, can stand a continuous short
circuit on the output, and overload for a shorter
period of time, The input has a reverse polarity

protection diade,

VRS02 includes a step down switch mode regula-
tor, with constant switch frequency (about

32 kHz) and variable duty cycle. The module is
contained in a shielded box, and has low-pass
filters in the input and output, in order to mini-
mize conducted and radiated switch noise.

A switch transistor is turned on and off by a
sguare wave signal with constant frequency and

variable duty cycle,

INPUT FILTER

The output from the transistor is fed to a LC
filter (L2-C8). When the transistor is on, the
input voltage will be across the diode D3, and
the coil L2 is energized. When the transistor is
off, the voltage across D3 will be near zero, be-
cause the energy in the coil L2 will discharge,
and thereby make D3 to conduct, The output
from the filter will be equal to the mean value

of the filter input voltage,

A negative feedback keeps the output voltage
constant, independent of load and. input valtage.
A current sensing circuit provides overload and
short circuit protection,

POWER SWITCH OUTPUT FILTER

2oy T

A= MODULATOR

A A |REFERENCE

L2
& Y, — Nv-\—r_q —0 14V
— T | a.

ASTABLE
COMPARATOR  MULTIVIB.

1D

F GND

VOLTAGE
ADJ

CURRENT
SENSOR

CIRCUIT DESCRIPTION

Input filter is formed by C1, C2, L1, C3 and C4,
Output filter is L2, ' CB and L3-C9 and C10.

Q1, D4, D5 and D2 makes a stable reference for
the regulator. This reference is also used for
supplying the operational amplifiers.

60.668-E2 -

Ul-1a is a free running astable multivibrator, It
forms the 32 kHz signal used as switching fre-
quency, Ul-1b is used as buffer for the switch-
ing signal.

The necessary variation in duty cycle, is done
L4

60.668-E2
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by gating together the two collectors from the
buffer and the error amplifier,

The buffered output from the multivibrator is
amplified in Q2 and Q3, before it is led to the
switchtransistor Q4,

VRS02 Siormo

U1-1d senses the output current. If the current
limit is exceeded, the output of UT-1d will pull
down the output of the multivibrator, and there-
by turn off the switch transistor.

MOUNTING INSTRUCTION

SOLDER LUG —

WTI
FEED-THROUGH
CAPACTOR RED
24V POWER LEAD
SEE fig. 3.
WASHER

12345
DEVICES \ .,
SEEfig. 2.

®=SCREWS 3 YEL Fig.1

M2 5x 10 TAPTITE

ﬂ{ECREW

||

INSULATOR
BUSH : =
INSULATOR POWER -
DEVICE Fig.2
SOLOER
e
reo 24viean 22 O
WT1
Fig.3

The VR902 regulator kit includes all necessary
hardware and the following instruction should
e used,

60, 668-E2

MOUNTING INSTRUCTION VRSO02

D403.429(2

Apply thermal compound to both sides of
the plastic insulators and place them on
the heal sink where the power devices are
mounted, see fic. 2.

&0, 668-E2
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Place the VRI02 modules as shown in fig. 1.

Adjust the power device holes to match the
heat sink holes. Take care of the power
leads WT1, WT2 and WT3.

Screw the transistor and diode to the heat
sink as shown in fig 2.

Fasten the WR902 module and its can to
the heat sink with serews and washers,

Solder the black and red power lead WT2
and WT3 to the feed-through capacitors.
Take care not to short the red wire to the

chassis screen.

VR902

Storno

4. Remove approx. 5 mm of insulation on the
red 24V input wire, WT1, and solder the
lug to the wire. Solder the lug to the feed-
through capacitor, see fig. 3.

5. Move contact 37 in cable CICCO5 ta po-
sition 30, The modified cable designation
then becomes CO9CCOE,

6. Connect 24 volts to the input of the radio
and check the VR902 output wvoltage at

WT3 for being 14 wvolts.

7. Install the VR902 cowver,

.

EF A,

e ——

e e i,

TECHNICAL SPECIFICATIONS .

Ripple (32 kHz)
<50 mV pp

Mominal Inpul voltage
7.2

Short circuit ability

Qutput voltage with no load
w0 V0.1 v (25°C)

Continuous without damage

Temperature range
-40°C 10 55°¢C

internal impedance

100 mohm

Max. output current
g A

e I

e

et

50. 668-E2

60.668-E2
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ITEM NUMBER DESCRIPTION

L855018G1 VR 902 24VDC TO 14VDC CONVERTER
M305029G1 SUB ASM : CPNT BD VR902
J706456G1 KIT HDW VR 902

S 8

[ .

Foriamare iy

b

CIRCUIT COMPONENT COMPOMENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION TOTAL
08 : J706456G1 : KEIT HDW VR 902

A700031P404 SCREW MACH P HD M3.0 X 4 MM 2
A700036P310 SCR PAN HD M2.5 ¥ 10 MM 2
A700036P408 SCREW PAN HD M3.0 X 8 MM 6
A700115P3 INSULATOR PLATE . 2
A701312p3 WASHER M2,2 2
aA701983p2 WASH INSUL , D3.1 X 6.0 MM 2
J706076P5 WASH SPRING , D3.0 X 6.4 MM 6
J706184P1 TERMINAL,SLDLS 1

-..u-.--u—-———.—.-.-.--n———-.------———_.—-.,.-i....__.__,.--_.____,.,.,.-,.-_..____-..-,-.____._,--

A700031P404 SCREW MACH P HD M3.0 ¥ 4 MM 2
AT01252P1 CONTACT 2
AT701983P2 BUSH INS 2
02 J706076P5 WASH SPRING D3.0 X 6.4 MM 2
J706184P1 TERMINAL ,SLDLS 1
J707092P1 GASKET DISK 2
03 EB05124G1 ASM CAN 1
07 LB855153P1 INS SHEET 1
M905044P1 COVER 1
afl : M205029G1 ASM : CPNT BD VR902
Co1l A700234P7 CAP POLY 10NF 50V 1
co2 J706005P14 CAP EL 2200F 40V 1
co3 J706020P1 CAP ELECT 47UF 63V 1
c04 J706020P1 CAP ELECT 47UF 63V 1
cos5 AT00003Ps CAP TAN 4,7U0UF 35V 1
C06 AT00003Ps CAP TAN 4,7UF 35V 1
co7 * A700233p8 * CAP CER 1.5NF 50v, * 1
o8 J706005P7 CAP ELECT 1000UF 16V 1
c09 J706354P1 CAP ELECT 470F 16V 1
c10 AT00234P7 CAP POLY 10NF 50V 1
Ccl1l A700124P1 CAP 1NF 0+100% , 500V 1
D1 J706026P1 DIO SI 1NM5401 1
D2 A700025P8 DIO ZENR 6,8V 2% , 0,4W 1
D3 J706023P1 DIO BYW29 , 50V 1
D4 AT700025p7 DIO ZENER SI 5,6V 2% , Q, 4w 1

27/01/84 STORNO - DEPT. OF SERVICE CO-ORDINATION X403.355/3
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CIRCOIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTION TOTAL
D5 AT00025P7 DIO ZENER SI 5,6V 2% , 0,4W 1
Ll J706067G1 COIL 1
L2 J706067G2 COIL 1
L3 J706067G1 COIL 1
Q1 AT700017P1 TSTR NPN BC 548 1
Q2 A700017P1 TSTR NPN BC 548 1
03 J706530P1 TSTR PNP SI BC636 1
Q4 J706015P1 TSTR NPN POW. B44HS 1
RO1 AT700019P41 RES DEPOS 2,2K 0,25W 1
RO2 A700019P47 RES DEPOS 6.8K 0.25W 1
RO3 * AT00019P52 RES DEPOS 18K 0.25wW, * 1
RO4 A700019P64 RES DEPOS 130K OHM 0.25W 1
ROS AR700019P62 RES DEPOS 120K OHM 0.25W 1
RO6 AT00019P53 RES DEPOS 22K 0,25W 1
RO7 A700018P52 RES DEPOS 18K 0.25W 1
RO8 A700019P56 RES DEPOS 39K OHM 0,25W ° 1
RO9 A700019P25 RES DEPOS 100 OHM 0,25W 1
R10 AT700112P63 RES DEPOS 1K OHM 1W 1
R11 A700015P19 RES DEPOS 33 OHM 0,25W 1
R12 A700018P72 RES DEPOS 820K OHM 0,25W 1
R13 AT00019P41 RES DEPOS 2,2K 0,25W 1
R14 A700019P60 EES DEPOS B2K OHM 0,25W 1
R15 J706068P1 REE WIRE 0.037 OHM 1
R16 A700019P72 RES DEPOS 820K OHM 0,25W 1
R17 A700019P41 RES DEPOS 2,2K 0,25W 1
R18 J706008P1 RES VAR DEPOS 1 KCHM , 0,5W 1
R19 A700019P44 RES DEPOS 3,9EKOHM 1
Ul J706018P1 INT CKT MC3302 1
006A JT06321G1 ASM WIRE VR 902 1
006B J706321G2 ASM WIRE VR 902 1
006C J706321G3 ASM WIRE VR 902 1
007 J706021P1 CORE CUP , FERRITE 2
oos J706021P2 CORE CUP , FERRITE 1
009 J706426P425 SCR BRASS 3
010 J706381P1 NUT BRASS SQ 5MM HEX 3
011 J706021P3 CORE CUFP , FERRITE 2

27/01/84 STORNO - DEPT. OF SERVICE CO-ORDINATION ¥403.355/3
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VR903

VOLTAGE REGULATOR

The VR903 voltage regulator is a series regulator
for generating +9 V with high stability for the
receiver or transmitter modules. The regulator
has a gate terminal which disables the regulator
when pulled to chassis,

The regulator circuit is an integrated voltage
regulator U1 with a series transistor Q3. The
voltage regulator has an internal veltage refe-
rence and the output is adjustable by means of
potentiometer R6. The output current passes

through a resistor R1 and the voltage drop across
this resistor controls the current limiting transis-
tor Q1. If the current exceeds a predetermined
value Q1 removes the base drive to the series
transistor Q3. The voltage regulator is thus short
circuit protected.

Transistor Q2 is normally on and enables the re-
gulator but if the gate terminal is grounded the
base voltage to transistor Q2 is removed and the
transistor turns off. In this condition the output
voltage is disabled.

SPECIFICATIONS

Input Voltage

Mominal: 12.0 W
10.8 WV

15.6 W

Minimum;

Maximum:

CQutput voltage
9V +0.5%

Output current
0.5 A Continuous at 9 V output

Short circuit current
0.8 A

60. 945-E1

Internal current drain
OM:  less than & mA
OFF: less than 7 m&

Vaoltage gate threshold
OM: 7V itol156 VW

Heat loss
less than 3.3 W; load 0.5 A
less than 12 W, short circuited output

Temperature range
-40°C to +85°C

&0.945-E1
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ITEM NUMBER DESCRIPTION
L855574G1 VR 903 , CPNT BD PW., F. F9XXX
PARTS LIST:

CIRCUIT COMPONENT COMPONENT QUANTITY

POSITION ITEM NUMBER DESCRIPTION
coo1 J706005B5 CAP ELECT 220U+100-10% 16V 1
C002 A700234P11 CAP PYES 47N 10% 50V 1
C003 A701534P7 CAP TA SOL 10U 20% 16V 1
c004 A700234P3 CAP PYES 2N2 10% 50V 1
c005 J706005P3 CAP ELECT 47U +100-10% 16V 1
C006 A700234P11 CAP PYES 47N 10% 50V 1
co07 A701534P4 CAP TA SOL 1U 20% 35V 1
D001 A700025P4 DIO SI ZENR 3V9 5% 0,4W 1
P0OO1 A700041P5 CONN PWB FEM 06 CKT 1
0001 J707674P1 TSTR PNP SI BC 558A/B 1
0002 J707511P2 TSTR NPN SI BC 548C 1
0003 J706016P1 TRST PNP SI BD 202 1
ROO1 J706056P1 RES DEPC 1RO 5% 1/2W 1
R0O02 A700019P25 RES DEPC 100R 5% 1/4W 1
R0O03 A700019P37 RES DEPC 1KO0 5% 1/4W 1
RO04 A700019P30 RES DEPC 270R 5% 1/4W 1
R0O05 A700019P41 RES DEPC 2K2 5% 1/4W 1
RO06 J706008P8 RES VAR CERM 4K7 20% 1/2W 1
RO07 A700019P53 RES DEPC 22K 5% 1/4W 1
R008 A702110P47 RES DEPC 6K8 5% 1/4W 1
R0O09 A700019P57 RES DEPC 47K 5% 1/4W 1
R010 A700019P47 RES DEPC 6K8 5% 1/4W 1
RO11 A702110P46 RES DEPC 5K6 5% 1/4W 1
U001 J706017P1 IC LIN VR VAR 723 1

02/11/'84 STORNO - DEPT. OF SERVICE CO-ORDINATION X403.898
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X0901/902

CRYSTAL OSCILLATOR

Functional Description

These oscillators covers the following frequencies:
Group 1, X0902, TX, 129.0 to 157.0 MHz
GCroup 2, X0901, RX, 122.0 to 150.0 MHz
GCroup 3, X0902, TX, 112. 4 to 132. 4 MHz
Group 4, X0901, RX, 105.0 to 125.3 MHz

Each oscillator has its own temperature compen-
sation due to the tight frequency stability re-
quirement. Each oscillator contains an oscillator
circuit, a switching transistor and a buffer
stage with tuned output.

Cireuit Description

This oscillator is a Colpitts configuration using

a bipolar transistor (Q2) and a third mode quartz
crystal for stability. This cireuit will oscillate

at a fregquency where the crystal impedance is
resistive [serie-resonans). At this freguency a
series resonant circuit is formed between the
base of Q2 and ground. The coil L1 in this cir-
cuit is used to adjust the output frequency.

A grounded base bipolar transistor buffer amp-
lifier [Q3) isolates the oscillator circuit from

load variations,

At the collector of Q3, a selective network (L2,
C14, C1) tuned to the third harmonic of the
marked crystal frequency, provides attenuation
of harmonic spurious and impedance matching to
20 ohm. A switch diode (D5) between the output
of the tuned circuit and the load, isolates the
unselected oscillator from the keyed module,

The oscillator circuit is turned on by grounding
pin 2, which saturates Q1 and provides the re-
quired DC-voltage to Q2"and Q3.

In the TX-versions the processed audio is ap-
plied to the varactor dicde D1 for true FM-mo-
dulation.

The varactor diode D2 performs the temperature
compensation function. The compensation voltage
applied to the varactor is generated by 3 NTC
resistors (R17, R1&, R19) and the resistor net-
work U1l (thick=film).

The method is an analog compensation.

The compensating circuit is factory adjusted
to be within tolerance and any change in the

circuit is not possible.

TECHNICAL SPECIFICATIONS

RF output impedance
50 ohm

Supply Voltage
9V 0, 5%

Current consumption
Less than 10 mA (keyed)
Less than 1 mA (standby)

60. T48-E1

Select line
Low to select: less than 1.0 Vv
High to unkey: more than 8.0 v

Audio inputl impedance
More than 20 Kohm

60. 748-E1
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Freguency range Frequency stability
Group Crystal freq. Output freq. +2.0 PPM at -307C to +75°%C
in MHz in MHz
1 43, 00-52, 33 129,.0-157.0 Reference temperature
2 40. 67-50. 00 122.0-150.0 +25°C
3 37.47-44.13 112.4-132. 4
4 35.00-41.77 105, 0-125.3 ﬂUtEut lavel

+3 dBm %3 dB

60. THa-E1 -2- £0. T48-E1
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MODULE| CODE NO. FREQUENCY
X0802 | MS05613G1 | 129 -157MHz
X0901 | w = w G2 | 122-150MHz
X0902 | » - » G3 | 112,4-132,4MHz
X0801 | » - w G4 | 105-125,3MHz

CRYSTAL OSCILLATORS X0801/302
COMPONENT LAYOUT

D403.482/2




CIRCUIT
POSITION

A0O01
OR -
A001

uool
Y001
0004

0005
0007

0010

ITEM NUMBER
J707948G2

J707948G4

M305613G2

M905613G4

PARTS

COMPONENT
ITEM NUMBER

M905613G2
M905613G4
L855471G1
J707566F6
C850517P3

C850688P1
A701680P1

J708058P1

DESCRIPTION

X0 901 , RX

X0 %01 , RX

A00O1: OSC BD

PAGE 0.

: 122.0 - 150.0MHZ, F. F966:

122.0 - 150.0 MHZ

A00l: OSC BD 105.0 - 125.3 MHZ

LIST

COMPONENT
DESCRIPFTION

——— e . R S B S S ———— i ——

0SC BD 122 - 150 MHZ

0sC BD 105.0 - 125.3 MHZ

RES NETWORK

X-TAL , 31 - 66 MHZ

CAN

RET
INSULATOR
LBL FFR

i

AOO1 :

M905613G2 :

M905613G4

0sC BD 122 - 150 MHZ :

0sC BD 105.0 = 125.3 MHZ

L ———————— e e L T T R

QUANTITY

1 (SEE
BELOW:

1 (SEE
BELOW :

'—'l-

e

P —————————————————————— R e b e e e e e e el e e e b

12/12/'85

A700007P57
A700007P61
A700010P3
A700007P37
A700088P404
A700007P63
A700007P65
A700007P53
A700010P3
A700010P3
BEB00650P13
B800650P13
A700058P7
A700010P5
A700007P33
A700007P45
A700010P3
BE800650P13
A700007P8

A700073P1

CAP CER NPO
CAP CER NPO
CAP CER NPO
CAFP CER HNPO
CAP CER N750
CAP CER NPO
CAP CER NPO
CAP CER NPO
CAP CER NPO
CAFP CER NPO
CAP TA SOL 1
CAP TA SOL 1
CAP CER 2MN2
CAP CER HNPO
CAP CER NPO
CAP CER NPO
CAP CER NPFO

82P 5% 50V
100P 5% 50V
470P 5% 50V
33P 5% 50V
39P 5% BZ
120p 5% 50V
150P 5% 50V
68P 5% 50V
470P 5% 50V
470P 5% 50V
uo 1o0v
uo 1ov
10% W3
560P 5% 50V
27p 5% 50V
47P 5% 50V

470P 5% 50V

CAP TA SOL 100 10V

CAP CER NPO 3P9 0.5FP 50V

DIC SI CAP BB 409

STORNO - DEPT. OF SERVICE CO-ORDINATION

F.=-G2
F.-G4
ALL
F.=-G2
F.=-G4
F.=-G2
F.=G4
F.=-G2
F.=G4
ALL
ALL
ALL
ALL
ALL
F.-G2
F.-G4
ALL
ALL
ALL

e el el i el el al a el g gy Sy

r—l

ALL

————

—————



CIRCUIT
POSITION

B —

Dooz2
D003
D004
D005

L001
Loo1
Loo2
Loo3

POO1

Qo001
Qooz2
Q003

ROO1
ROO2
ROO3
ROO4
ROO5
RO06
ROO7
ROO8
RO0S
RO10
RO11
RO12
RO13
RO14
RO15
RO1l6
RO17
RO18
RO19
RO20
RO21

goos
0003

12/12/'85

PAGE U.

COMPONENT COMPONENT QUANTITY
ITEM NUMBER DESCRIPTION

J706007P1 DIO SI CAP BB 505B 1 ALL
J706001P1 DIO SI SIG BAV 74 1 ALL
A700083P12 DIO SI ZENR 6V2 5% 0,2W 1 ALL
A700155P1 DIO SI SIG BAT 18 1 ALL
B800669P72 COIL RF VAR 18-1/2T 1 F.-G2
B800669P85 COIL RF VAR 1 F.-G4
B800668P15 COIL RF VAR 2-1/2T RED 1 ALL
A700024P14 COIL FIX 1,2UH 10% 1 ALL
A701486P5 COMNECTOR 6 POS 1 ALL
J706004P1 TSTR PNP SI BCW 30 1 ALL
A700236P1 TSTR NPN SI BFS 17 1 ALL
A700236P1 TSTR NPN SI BFS 17 1 ALL
J707633P153 RES MFLM 15K 5% 1/8W 1 ALL
J707633P333 RES MFLM 33K 5% 1/8W 1 F.-G4
J707633P683 RES MFLM 68K 5% 1/8W 1 ALL
J707633P123 RES MFLM 12K 5% 1/8W 1 ALL
J707633P273 RES MFLM 27K 5% 1/8W 1 ALL
J707633P333 RES MFLM 33K 5% 1/8W 1 ALL
J707633P681 RES MFLM 680R 5% 1/8W 1 ALL
J707633P681 RES MFLM 680R 5% 1/8W 1 ALL
J707633P123 RES MFLM 12K 5% 1/8W 1 ALL
J707633P333 RES MFLM 33K 5% 1/8W 1 ALL
J707633P471 RES MFLM 470R 5% 1/8W 1 ALL
J707633P820 RES MFLM 82R 5% 1/8W 1 ALL
J707633P561 RES MFLM 560R 5% 1/8W 1 ALL
J707633P153 RES MFLM 15K 5% 1/8W 1 ALL
J707633P123 RES MFLM 12K 5% 1/8W 1 ALL
J707633P682 RES MFLM 6K8 5% 1/8W 1 ALL
J707406P5 RES THERM NTC 47K 10% 1 ALL
J707406P4 RES THERM NTC 2K2 10% 1 ALL
J707406P6 RES THERM NTC 470K 10% 1 ALL
J707633P473 RES MFLM 47K 5% 1/8W 1 ALL
J707633P100 RES MFLM 10R 5% 1/8W 1 ALL
J707831P1 SHIELD 1 ALL
J707972P1 LBL 1 ALL
STORNO - DEPT. OF SERVICE CO-ORDINATION X403.945

———



T b )

PAGE 01

ITEM NUMBER DESCRIPTION

J707948G1 X0 %02 , TX : 129.0 - 157.0MHZ, F. F966*
J707948G3 X0 %02 , TX : 112.4 - 132.4MHZ, F. F955%
M905613G1 AQOl: OSC BD 129.0 = 157.0 MHZ
M905613G3 AQOl: OSC BD 112.4 - 132.4 MHZ

T ——

PARTS LIST

FrETaA e

CIRCUIT COMPONENT COMPONENT QUANTITY
POSITION ITEM NUMBER DESCRIPTIOHN
A001 M905613G1 O8C BD 129 - 157 MHZ 1 (SEE
OR = BELOW:
AQ01 M905613G3 OSC BD 112.4 = 132.4 MHZ 1 (SEE
¢ BELOW:

Uuool L855471G1 RES NETWOREK . 1
YOOl J707566P6 X-TAL , 31 - 66 MHZ

0004 C850517P3 CAN 1

0005 CB50688P1 RET 1

0007 A701680P1 INSULATOR 1

0010 J708058P1 LEL PPR 1

A001 : MI905613G1 : OSC BD 129 - 157 MHZ :

OR -

4001 : M905613G3 : OSC BD 112.4 - 132.4 MHZ :

coo01 AT700007P45 CAP CER NPO 47P 5% 50V 1l F.=-G1
cool AT00007P61 CAP CER NPO 100P 5% 50V 1 F.=-G3
cooz2 A700010P3 CAP CER NPO 470P 5% 50V 1 ALL
Ccoo3 A700007P37 CAP CER NPO 33P 5% 50V 1 F.-G1
Coo3 A700088P404 CAP CER N750 39P 5% 82 1 F.=-G3
coo4 A700007P63 CAP CER NWPO 120P 5% 50V 1l F.-G1
coo4 AT700007P6S CAP CER NPO 150P 5% 50V l1 F.-G3
C006 AT700007P41 CAP CER NPO 39P 5% 50V l F.-G1
Coo0e A700010P3 CAF CER NPO 470P 5% 50V 1l F.=-G3
coo7 B800650P13 CAP TA SOL 100 10V 1 ALL
coos A700010P3 CAP CER NPO 470P 5% 50V 1 ALL
coo9 B800650P13 CAP TA SOL 100 10V 1 ALL
C010 B800650P13 CAP TA S0L 100 10v 1 ALL
Col1 AT00058E7 CAP CER 2N2 10% W3 1 ALL
co1z2 A700010P5 CAP CER NPO 560P 5% 50V 1 ALL
col3 A700011P3 CAP CER CL2 1N 20% 50V 1 ALL
Cc014 AT00007R37 CAP CER NPQO 33P 5% 50V 1l F.=-G1l
C014 AT00007P41 CAP CER HPO 39P 5% 50V 1 F.=G3
C01l5 A700010P3 CAP CER NPO 470P 5% 50V 1 ALL
C0le B800650P13 CAP TA SOL 1U0 10V 1 ALL
co17 AT700007P8 CAP CER NPO 3P9 0.5P 50V 1 ALL

——

12/12/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X403.94%6
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CIRCUIT COMPONENT COMPONENT QUANTITY

POSITION ITEM NUMBER DESCRIPTION
D001 A700073P1 DIO SI CAP BB 409 1 ALL
D002 J706007P1 DIO SI CAP BB S505B 1 ALL
D003 J706001P1 DIO SI SIG BAV 74 1 ALL
D004 A700083P12 DIO SI ZENR 6V2 5% 0,2W 1 ALL
D005 A700155P1 DIO SI SIG BAT 18 1 ALL
L0011 B800669P72 COIL RF VAR 18-1/2T 1
L002 B800668P15 COIL RF VAR 2-1/2T RED 1 ALL
L003 A700024P14 COIL FIX 1,2UH 10% 1 ALL
PO01 A701486P5 CONNECTOR 6 POS 1 ALL
Q001 J706004P1 TSTR PNP SI BCW 30 1 ALL
Q002 A700236P1 TSTR NPN SI BFS 17 1 ALL
Q003 A700236P1 TSTR MPN SI BFS 17 1 ALL
ROO1 J707633P153 RES MFLM 15K 5% 1/8W 1 ALL
R0O02 J707633P333 RES MFLM 33K 5% 1/8W 1 F.-G3
ROO3 J707633P683 RES MFLM 68K 5% 1/8W 1 ALL
RO04 J707633P123 RES MFLM 12K 5% 1/8W 1 ALL
ROOS J707633P273 RES MFLM 27K 5% 1/8W 1 ALL
R0OO06 J707633P333 RES MFLM 33K 5% 1/8W 1 ALL
ROO7 J707633P681 RES MFLM 680R 5% 1/8W 1 ALL
R0OO8 J707633P681 RES MFLM 680R 5% 1/8W 1 ALL
R0O09 J707633P123 RES MFLM 12K 5% 1/8W 1 ALL
RO10 J707633P333 RES MFLM 33K 5% 1/8W 1 ALL
RO11 J707633P471 RES MFLM 470R 5% 1/8W 1 ALL
R0O12 J707633P820 RES MFLM 82R 5% 1/8W 1 ALL
RO13 J707633P561 RES MFLM 560R 5% 1/8W 1 ALL
RO14 J707633P153 RES MFLM 15K 5% 1/8W 1 ALL
RO15 J707633P123 RES MFLM 12K 5% 1/8W 1 ALL
RO16 J707633P682 RES MFLM 6K8 5% 1/8W 1 ALL
RO17 J707406P5 RES THERM NTC 47K 10% 1 ALL
R018 J707406P4 RES THERM NTC 2K2 10% 1 ALL
R0O19 J707406P6 RES THERM NTC 470K 10% 1 ALL
R0O20 J707633P473 RES MFLM 47K 5% 1/8W 1 ALL
RO21 J707633P100 RES MFLM 10R 5% 1/8W 1 ALL
0008 J707831P1 SHIELD 1
0009 J707972P1 LBL 1

12/12/'85 STORNO - DEPT. OF SERVICE CO-ORDINATION X403.94s6






