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an optional plug-in remote speaker / All transceiver components are mounted
microphone. The ECOM-40U can be ordered on a single "double-sided,” printed-
with an optional jack which will accept circuit board.
either an earphone or a remote speaker.
Another option available at time of The transceiver 1is housed in a rugged
order is a jack which will accomedate Lexan case —— this easily-removed, two-—
an external microphone only. piece, durable plastic cover protects
the instrument from dirt and physical
A self-contained battery pack, consist- damage while maintaining the unit's
ing of 8 nicad cells, supplies 9.6 VDC light weight (less than 2 pounds).
to operate the unit. An external charg-
ing jack and a diode, which prevents Operating controls for the unit (Vol-
"reversed-polarity'" charging, provide ume, Squelch, Charging Jack and Antenna
for charging the battery pack while in- or connector) are mounted on top panel.
stalled in the transceiver. A plug-in The Frequency Selector switch is locat-
battery charger is included with each ed in the lower, right-hand corner of
transceiver. the front panel. Thus, the controls are
easily accessible when needed, yet do
All circuitry employed is the latest not interfere with the portability or
state-of-the-art design, using the lat- operation of the instrument. The push-
est in semiconductor and integrated- to-talk switch is mounted on the left-
circuit technology. hand side of case for easy one-handed
operation.

1-3. SPECIFICATIONS

GENERAL:

Over-all Dimensions: 8.625" (21.9 cm) High; 2.938" (7.46 cm)
Wide; 1.830" (4.65 cm) Deep

Power Supply: Internal battery pack; 8 nicad cells,
9.6 volts.,

Current Drain: Standby: 25 mA; Receive: 63 mA;
Transmit: 700 mA

Battery Operating Time: 1.0 Watt = 6 hrs, based on 5% transmit,
5% receive, and 90% standby duty cycle

Frequency Range: 450 to 512 MHz

Temperature Range: -30°C to +50°C

Number of Channels: 4, maximum

Weight: Approx. 1 1b (0.45 kg)
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This manual is for educational purposes only.
1-3. SPECIFICATIONS (Cont'd)
RECEIVER:
Sensitivity:
Adjacent Channel Rejection:
Squelch Threshold:
Image Rejection:
Spurious Rejection:
Intermodulation:
Modulation Acceptance Bandwidth:
Frequency Stability:
Frequency Accuracy:
Audio Output Power:

Hum and Noise Level:

Maximum Channel Separation:

TRANSMITTER:
Frequency Range:
Output Power:
Output Impedance:
Frequency Stability:
Frequency Accuracy:
Deviatiom:

Modulation:

Sub-audible Tone:
Spurious and Harmonics:

Maximum Channel Separation:

Model: ECOM-40U
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0.5 uV, max. (12 dB SINAD)
More than 55 dB at 25 kHz
0.5 uV, max.
Greater than 40 dB
Greater than 55 dB
More than 60 dB

+7.5 kHz, max.

+.001% from -30°C to +50°C
Adjustable within +500 Hz

350 mW at less than 107% Distortion
More than 35 dB below 0.25 watts

3 MHz with no degradation

450 MHz to 512 MHz

1.0 Watt

50-ohms, nominal

+.0005% from =30°C to +50°C
Adjustable to 100 Hz

+5 kHz maximum with 1 kHz modulation

Type 16F3; +5 kHz for 100% modulation
with 1000 Hz tone

Optional
More than 46 dB below 1 watt

5.5 MHz

1-3
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1-4. EQUIPMENT SUPPLIED
a) ECOM-40U UHF-FM Transceiver
b) Helically-loaded, flexiblelantenna, BNC-mounting (450 to 470 Miz)
¢) 9.6 volt battery pack (8 nicad cells) - PSI-32
d) Battery charger - PSI-16
e) Crystal, receiver (1) -- specify frequency

f) Crystal, Transmitter (1) -- specify frequency

1~5. EQUIPMENT REQUIRED BUT HOT
SUPPLIED

1-6. OPTIONAL EQUIPMENT AVAILABLE
a) Antenna, helically-loaded, rubber-clad, flexible, BNC-mounting (470 to 512 MHz)
b) SA-44 CTCSS subaudible-tone squelch module
¢) Leather holster for ECOM-40U (GLC-4)
d) Leather flap for holster (GLC-5)
e) Speaker/Microphone (G22)
1Y) BPEAre Baltiky plklr s CHS TR ks o damgon " the ai your own 1ok Unauthori zed repr oducti on i S pronibited oo
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2.1 TINTRODUCTION

This manual section provides installa-
tion and charging data for the nicad
battery pack supplied with the UHF-FM
handheld transceiver. Information con-
cerning the antenna supplied with the

/ IIAH

The 9.6-volt nicad battery pack is not |
installed in unit at time of shipment -
from the factory, but is packaged in |
shipping container with transceiver.
The battery pack must be installed in
instrument, and charged for a minimum
of 8 hours, prior to using transceiver.

NOTE: Nicad batteries supplied with

instrument must be installed in the ‘ 7/9,&J<f’//

transceiver in order to charge them - 0 —>+arrmrn)
with battery charger that is sup- e f ///;7 "A"

plied with unit. This charger will Bat.
NOT overcharge the nicad cells. DO Pack
NOT TRANSMIT WITH CHARGER CONNECTED

TO TRANSCEIVER.

0
unit is also given.
2-2. BATTERY INSTALLATION ' w

Figure 2-1. Unit Rear View
Remove plastic BACK cover from trans-

ceiver in order to install batteries. 5. Re-install transceiver rear cover,
This cover is easily removed as follows Be sure cover does not pinch battery
(see Figure 2-1): wires; then replace two #4-40 x 1"

screws removed in step 2 above.
1, Carefully lay transceiver on its

FRONT on suitable work surface. Be 6. Plug cord from battery charger into
SURE unit is turned OFF, charging jack on top of unit; then,
insert charger into 120 VAGC, 50/60
2. Remove two #4-40 x 1" pan-head ma- Hz, receptacle.
chine screws which secure back cover
to transceiver (item "A" Fig. 2-1). 7. Be SURE wvolume control is turned
: fully counterclockwise to its OFF
3. Lift cover up and off transceiver. position. Allow batteries to charge
for a minimum of 8 hours, and pref-
4., Connect battery-pack to mating con- erably overnight.
nector which is attached to ECOM-40
main PC board. Lay battery pack on NOTE: Disconnect charger from 120V
rear of transceiver main PC board, source prior to connecting Or'dis—
using foam material supplied to pro- connecting charger and transceiver.

tect PC board.
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2-3. ANTENNA INFORMATION

The ECOM-40U is designed to operate in-
to a 52-ohm antenna system, The unit is
normally supplied with a BNC-mounted
flexible, rubber-clad, helically-loaded
antenna cut for operation between 450
and 470 MHz; however, an optional an~-
tenna designed to operate from 470 to
512 MHz is available.

All UHF communications are basically
limited to '"line-of-sight" distances;
thus, the antenna at the transmitting

station and at the receiving station
should be mounted as high as practica-
ble.

The operating range of any radio system
depends on terrain, power, antenna ef-
ficiency and height, and many other
factors. The performance obtained will

vary, depending upon local conditions,
but it is possible to generally predict
range under AVERAGE conditions 1in an
urban area. Average ground conductiv-

and normal ubran
are assumed d1in the

ity, smooth earth,
noise conditions
following examples:

As a general estimate two handheld, 2~
watt UHF transceivers can communicate
in a normal urban environment  over ap-
proximately 1.4 miles.

A 2-watt handheld unit communicating
directly with a 25-watt mobile unit
can transmit approx. 2.7 miles to the
mobile, but can receive the mobile for
approx., 5.9 miles. A high-gain mobile
antenna will increase range in both
directions by 0.7 miles.

If a 2-watt handheld is working through
a UHF Repeater having a 10-dB gain an-
tenna mounted 100 feet above average
terrain, and with a transmitter power
of 70-watts, the handheld can expect to
raise the repeater over a radius of 11
miles; however, the handheld will re-
ceive the repeater for a distance of
approximately 22 miles.
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ATING MANUAL

3-1. OPERATING CONTROLS

For reliability and operating conve-
nience, only essential operating con-
trols are installed on the unit's ex-
ternal surfaces. The functions of these
controls are as follows:

1. Charging jack to permit charging
the internal nicad battery pack.

2. Earphone jack.

3. Volume control/On~-Off switch.

4. Squelch control/tone-squelch
override switch.

5. Flexible antenna, or antenna
connector.

6. Built-in Speaker/Microphone.

7. Channel-Selector switch.

8. Push-to-talk switch.

The unit is designed to fit comfortably
in the palm of the hand -~ permitting
easy, one-handed operation,

3-2. OPERATING INSTRUCTIONS

1. To operate transceiver, turn unit ON
by rotating the Volume control (3)
clockwise until switch clicks.

2. Select desired transmit/receive fre-
quency by sliding Channel-Selector
switch (7) to desired operating pos-
ition.

3. Check that helically-loaded, flexi-
ble, rubber-clad antenna is properly
connected to transceiver.

4. If transceiver is equipped with the
SA-44  subaudible-tone option, deac-—
tivate tone-squelch by pulling the
squelch-control knob (4) OUT to its
MONITOR position.

5. Rotate Squelch Control (4) counter-
clockwise until noise is heard in
speaker (6). Adjust Volume Control
for desired audio level; then, re-
adjust Squelch Control  clockwise
until receiver just quiets. DO NOT

purposes only. The accuracy and conpl eteness of the information provided herein is not guaranteed or warranted.
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ADJUST SQUELCH WHILE A SIGNAL IS BEING
RECEIVED.

6. To activate tone-squelch, PUSIHl the
squelch-control knob (4) IN to dits
SQUELCH position (Do NOT turn knob
from position selected in step 5).

7. To transmit, depress . Push-to-Talk
switch (8) and speak into microphone
(6). Release Push-to-Talk Switch to
listen.

MOTE:  The carrier-level squelch
circuit, which is adjusted by the
TOP-PAMEL squelch control, quiets
the vreceiver in the absence of an
incoming signal on the assigned op-
erating frequency; however, ANY
station in vour vicinity, operating
on this frequency, will be heard.

The SA-44 Subaudible-Tone System is
a tone-activated circuit designed
to squelch receiver audio until a
transmitted sianal containing the
proper subaudible tone is received.
Thus, calls by other licensees who
share the channel will not be heard
unless transceiver 1is manually set
to its MOMITOR nosition by pulling
squelch knob (4) OQUT. Hote that the
channel MUST be monitored -prior to
initiating a call, to insure that
frequency is MOT in use; if channel
is clear, PUSH sauelch knob (4) IN
and proceed to originate cali.

8. If an optional, external speaker/
microphone is desired, 1t may be
connected to Earphone Jack (2) on
unit top panel.

W0
.

To charge internal batteries, plug
charger into Charging Jack (1). Now,
insert charger into 120 VAC, 60 Hz,
receptacle. De SURE Volume control
is turned fully counterclockwise to
its OFF position.

NOTE: At time of shiprment the nicad
battery has MNEVER BEEIl CHARGED;
thus, at least THO CHARGE CYCLES
ARE REQUIRED before battery pack
can attain its normal mall capacity.
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3-3. LICENSING INFORMATION

Licensing requirements vary with the
service for which this wunit will be
used; however, all services require the
station transmitter to be licensed.
Further, all transmitter adjustments or
tests during or coincident with the in-
stallation, servicing, or maintenance
of a radio station, which may affect
the proper operation of such station,
shall be made by or under the immediate
supervision and responsibility of a
person holding a first- or second-class
commercial radio operator license, ei-
ther radiotelephone or radiotelegraph,
who shall be responsible for the proper
functioning of the station equipment.
Note, however, that in many services an
unlicensed person, after having been
authorized to do so by the station 1li-
censee, may operate from a control
point a mobile, base, or fixed station
or from a dispatch point a base or fix~
ed station, during the course of normal
rendition of service. The minimum class
of operator authorization required for
zach specific classification of station
is set forth in the appropriate F.C.C.
rule part.

If this transceiver is to become part
of a new radio-communications systemn,
it should be included as a portable or
mobile unit on the initial station 1li-
cense application. Information concern-
ing modification of an existing license
(that is, adding additional portable or
mobile units, or changing transmitter-
type of portable or mobile units) can
be found in the F.C.C. Rules and Regu-
lations governing the service in which
the system is used.

The following technical information is
intended to aid ICOM-40U users in - com-
pleting the application for radio sta-
tion authorization. Only technical data
pertaining to the transceiver are shown
below; all other station particulars
rmust be furnished by the licensee.

Model: ECOM=40U
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Type Accepted: Yes Form 405-A may be used in applying for
Type Acceptance/Model No: ECOM~40U license RENEWAL in the Aviation, Public
Type of Unit: Transceiver Safety, Industrial, Land Transportation
Frequency Range (MHz): 450 to and Disaster radio services when there
512 has been no change, other than mailing

Frequency Tolerance: .0005% address or licensee's name.

Emission: 16F3 ’
Transmitter Output Power: 1 watt For answers to specific licensing ques-—
Approved under Rule Part 22 (21), 74, tions, contact the Ingineer-in-Charge
Numbers: 90, 95 at nearest Federal Communications Com-
mission TField FEngineering Office as
For additional information on filling listed in Section 3-4 -- they will also
out the appropriate application forms, supply the appropriate form(s), if re-

consult the F.C.C. dinstruction sheet quested.

provided with the form.
The procedures for obtaining necessary

F.C.C. Torm 400 and F.C.C. Torm 405-A licenses are found in the Federal Com-
are normally used to apply for a li- munications Commission Rules and Regu-
cense for the ECOM-40U, The Form 400 is lations. These volumes may be purchased
used to apply for a MNEW station autho- fron the Superintendent of Dccunments,
rization in the Public Safety, Indus- U.S. Government Printing Office, Wash-
trial, and Land Transportation Radio ington, D.C. 20402,

Services under F.C.C. Rule Part 90.
The services and the corresponding
¥.C.C. rule part numbers, under which
the ECOM-40U transcelver can be used,
are as follows:

3-3-1. F.C.C. Rule Part Numbers

Public Mobile Radio Services

F.C.C. Rules & Regulations, Volume VII, Part 22

Domestic Public Land Mobhile Radio Service
Rural Radio Service

Experimental, Auxiliary, and Special Broadcast

F.C.C. Rules & Regulations, Volume III, Part 74

Remote Pickup Broadcast Stations

Private Land Mobile Radio Services

F.C.C. Rules & Regulations, Volume V, Part 90

Local govermment radio service Subpart B - Public
| Police radio service Safety
- Fire radio service

Highway maintenance radio service

Forestry-conservation radio service
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Private Land Mobile Radio Services (Cont'd)

Medical services Subpart C - Special
Rescue organizations Emergency
Veterinarians

Disaster relief organizations
School buses '
Beach patrols

Paging operations

Power radio service Subpart D - Industrial
Petroleum radio service Radio
Forest products radio service

Motion picture radio service

Relay press radio service

Special industrial radio service

Business radic service

Manufacturers radio service

Telephone maintenance radio service

Motor carrier radic sevvice Subpart E -~ Land

Railroad radio service Transportation

Taxicab radic service
Automobile emergency radio service

General Mobile Radio Service

F.C.C. Rules & Regulations, Part 95, Subpart A
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Anchorage District Office

1011 E. Tudor Road, Room 240,
P.0. Box 2955

Anchorage, Alaska 99510

Atlanta District Office
Room 440, Massell Building,
1365 Peachtreet Street, HL,
Atlanta, Georgis 30305

Baltimore Districi Office
1017 Federal Buiiding,
31 Hopkins Plaza,
Baltimore, Maryland 21261

Beaumont {Office

Closed

Boston District Office

1800 Customhouse,

165 State Street,

Boston, Massachusetts 02109

Buffalo District Office
1307 Federal Building
111 West Huron Street.
Buffalo, New York 14202

Chicago District Office .
230 5. Dearborn Strest, Room 3835,
Chicago, I1linois 60604

Cincinnati Office
3620 Winton Road,
Cincinnati, Ohio 45231

] as District erwcu
Y 1r Cabell deral dw:J

ST

ston, texas

Kapsas City Dis L Cffice

Ronm 321}

Miami District Office
51 S.W, First Ave., Room 919,
Miami, Florida 33130

New Orleans District Office
1007 F. Edward Hebert Federal Bldg.,
600 South Street,
tew Drisans, Louisiana 70130

New York District Office
2031 Yarick Street,
New York, New York 10014

Norfolk District Office
Military Circle,
870 N. Military Highway,
Morfolk, Virginia 23502

¥hitadelphia District Office

11425 James A, Byrne Federal Courthouse
601 Market Street,

Philedelphia, Pennsylvania 19106

Fittshurgh 0ffice
3755 William Penn Highway,
Monroeville, Pennsylvania 15146

Pyrtland District Office
1782 Federal Building
1220 S.W, Third Avenue,
Portland, Oregon 97204

St. Paul District Office

491 Federal Bldg., & U.S. Courthouse,
316 Morth Robert Street,

3t, Paul, Minnesota 55101

San Oiego Office
7440 E1 Cajon Blvd., Room 405,
L& Pesa, California 92041

u” Francisco District Office

4 Customhouse,

Battery Street,

“an Francisco, California 94111

San Juan District Office
707 eral Building,
sato Rey, Puerto Rico 00918

favannah Office
Closed

District Office
Faderal Building,

nd Avenue,

, Washington 98174

(£5]

iding, Room 601,
Westshore Blvd.,
Florida 33607
Washington District Office

Closed
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MAINTENANCE MANUAL

4-1, INTRODUCTION

This Section of the maintenance manual
contains theory of operation, alignment
data, and schematics. Lists of replace-
ment parts are given in Section 5 of
this manual,

The Genave Model ECOM-40U transceiver
is a handheld UHF-FM unit designed to
transmit and receive 16F3 emissions in
the wvarious land-mobile or business-
radio services between 450.0 and 512,0
MHz. The instrument supplies a typical
RF power output of 1.0 watts on any of
four possible channels.

kHz. A single integrated circuit per-
forms 2nd 10, 2nd mixer, limiter, de~
tection, and squelch functions.

In conjunction with the following cir-
cuit description, refer to the block
diagram of Figure 4-1, as well as to
the transceiver schematic in this man-
ual section.

4-2. THEORY OF OPERATION - GEMERAL

4.2-1, Power Supply

A self-contained battery pack supplies
power to operate the instrument., This
battery pack supplies 9.6 volts DC, and

Basically, the receiver is a dual con- uses eight (8) Nickel-Cadmium cells,
version superheterodyne employing a 2-
pole monolithic crystal filter at 10.7 The battery pack may be charged, while
MHz and a 4~pole ceramic filter at 455 installed in transceiver case, by means
Jumper if SA-44
Not Used PTT Spkr/Mic
P it SWI101B  SP101
1}
2-Pole Cascode RF 2-Pole 1st 2-Pole 2nd LO, Mixer, Limiter,| i [Subaudible i g Audic Amp R
—pi Filter |— Amp. W Filter [~ Hixer|—®iFilter Detector, and  Squelcht—é$Tone Board|e »
L101, L1n2 q101, Qi02) |L103, L104 no3 FL101 IC SA-44 2’ 1¢102 L ]
i v Vol.
-2 e Cont.
+9.6V to Q107 ~ Tripler -Pole R122
e Y Y YL, 0105, and 1C101 Q105 Filter
L302 FL102
Hodulator LP Filter Limiting Speech Amp
CR202 n202 Q203 [ q201 q204
Temp Osc/Trip Doubler Doubler Tripler Driver Power Qutput Filter
Comp 1 - —»{ Amp —®{ L224, L225,
Q205 Q206 q207 Q208 n209 n210 0211 L226, C266
ROT +9.6V to Q201
« & Y thry 0211, and
PTT L301 SH304 7304 7303 L221 A-44
SWI01A
—I—-caoz cR301 = 9.6V
o1 Nicad
Ant, +9,6Y 3102
conn. 1c102 Charne 7302 EC?”-“OU Transceiver
Team — 7301 July 20, 1981
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of CHARGE jack J102, located on the top  B=3.% THEORY OFOPERATION - RECEIVER

panel of ECOM-40U case. A series diode,
CR301, prevents the "reversed-polarity"
charging of nicad battery pack.

The + TRANSMIT and + RECEIVE voltage
lines are each supplied with 9.6 volts
DC through On-Off switch SW304, Push-
to-Talk switch SW101lA, and isolating
choke 1301. 1302 supplies DC current to
the receiver devices while at the same
time resisting flow of RF currents;
1221 performs the same functions for
the transmitter solid-state  devices.

4-2-2, Push-To-Talk Circuitry

On-0ff Switch SW304, located on Volume
Control R122, applies +9.6-volts to the
receiver or transmitter circuitry via
Push-To-Talk Switch SW101A. Also P.T.T.
SW10lA switches antenna between receiv-
er and transmitter circuitry. P.T.T.
Switch SW101B connects speaker/micro-
phone SP10l to receiver output when the
switch is in its normal resting posi-
tion, or to transmitter audio input
when switch is depressed.

Isolating chokes 1301, L302, and 1221
allow SW10lA to switch DC and RF cur-
rents simultaneously. In receive mode,
the 9.6-volt supply is applied to Q101,
Q102, Q103, Ql04, Q105 and IClOl by way
of SW304, 1301, 1302 and SW10lA. At the
same time, RF signals from the antenna
are applied to the 2-pole input filter
through €302 and SW10lA. Note that 1301
and 1302 prevent dincoming RF signals
from entering receiver DC circuits.

In the transmit mode, the 9.6-volt sup-
ply is switched to transistors Q201
through Q211 by means of L1301, SW10lA,
and 1.L221. Simultaneously, transmitter
RF output from the output filter is
routed to the antenna by SW10lA and
¢302. Chokes 1221 and L301 prevent the
transmitter RF output from appearing
across the battery pack or other DC
circuitry.

4-3-1. Input Filter and RF Amplifier

Capacitor €302 and SW10lA couple the
incoming signal to the receiver input
filter, comprised of C101, €102, Cl03,
L101, 1102, Cl04 and C105. (€101 and C-
102 form a capacitive tap to match an-
tenna impedance to input of filter. C-
104 and C105 match filter output to low
impedance input of RF amplifier.

Q101 and Q102 are "low-noise" PNP, - UHF
transistors which form a cascode RF am-
plifier. The amplifier output appears
across a 2-pole filter comprised of C-
108, €109, 1103, €110, L104, Cl1l1 and
Cl12. The capacitive tap formed by Cl1l1
and €112 matches the filter output to
base of lst mixer.

4-3-2, 1lst Local Oscillator and Tripler

0104 and associated components form a
modified Colpitts, crystal-controlled,
local oscillator. A 4-position, slide
switch, SW30lA, selects proper crystal
in the 48.8 to 55.7 lMliz range to pro-
duce desired injection frequency. The
tuned output circuit of Q104 is tuned
to three times the crystal oscillation
frequency by L109 and C155.

C156 then couples the 1O signal to base
of tripler Q105. The output frequency
of this stage is tuned to 9 times the
crystal frequency by 1110 and Cl57.
Cc160 connects the injection signal to
mixer Q103.

MOTE: The first LO injection fre-
quency is 10.7 MHz BELOMW desired
"receive" frequency.

4-3-3, lst Mixer and 2-Pole Filter

The amplified input signal and the LO
injection signal are each applied to
the base circuit of mixer Q102. The
10.7 MHz difference signal, produced in
the first mixer, is coupled by T101 to
a 2-pole monolithic crystal filter, FL-
101, T102 matches the filter output to
input of 2nd mixer in IC10l. CR101 is
used to limit the signal level at T102.
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4-3-4, 2nd LO, Mixer, Limit®¥|9DECEE LD " yulerdis, " af** ficoming signal will tend

and Squeélch

IC10l 4is a multi-function integrated
circuit, which includes the 2nd local
oscillator, 2nd mixer, limiting 2nd IF
amplifier, quadrature discriminator,
active filter and squelch mute switch
in a single chip.

Y107, C1l21, and €122, together with IC-—
101 pins 1, 2, and 4, form an internal-
ly biased Colpitts-type oscillator. The
collector, base, and emitter connec-
tions are at pins 4, 1, and 2 respec~-
tively. Low-side injection is wused;
therefore, the crystal frequency 1is
10.245 MHz (455 kHz BELOW the 10.7 MHz
IF).

The 10.7 MHz TIF signal is applied to
the 2nd mixer through pin 16 of IC101.
The 2nd LO also drives the mixer, which
then provides a 455 kHz 2nd IF signal
on pin 3 of IC10l, Ceramic filter FL102
then couples the IF signal to the input
of a five-stage limiter at pin 5 of IC-
101.

The output of the limiter at pin 7 of
I1C101 drives a multiplier, both inter-
nally directly, and externally through
the quadrature coil T103, to detect the
FM signal. The recovered audio is fil-
tered and buffered internally in IC101,
then applied to pin 9. From pin 9 on
IC101, the audio signal is applied to a
de-emphasis network consisting of R112
and C130; then the audio is connected
to audio volume control R122 ——- either
directly, or through the SA-44 subaudi-
ble tone circuitry.

The detected audio on pin 9 of IC1l0l is
also applied to input of a bandpass
active filter (pin 10), consisting of
an internal op-amp and external compo-
nents R114, R116, Cl27, and C128. The
noise output of this filter (pin 11) is
applied to an external AM detector, CR-
103, which detects noise frequencies
ABOVE the normal voice band. Absence of
an input signal permits considerable
noise to be applied to detector CR103

to "quiet" the receiver and thus great-
ly reduce this noise level.

An external POSITIVE bias applied to
pin 12 of IC1l0l sets up squelch-trigger
circuit such that audio-muting switch
(pin 14) is an OPEN circuit, which al-
lows audio output ICl02 to develop nor-
mal audio. But when IC101 pin 12 is
pulled down to 0.7V, either by detected
voltage from CR103 or by adjustment of
squelch control R118, ICl0l pin 14 is
internally shorted to ground which then
grounds pin 1 of audio output IC102 to
mute audio amplifier.

The setting of squelch control R118
determines DC voltage applied to ICl01
pin 12, and thus the point at which re-
ceiver squelch operates. There is 100
mV of hysteresis at pin 12 to prevent
squelch "jitter."

4-3-5, Audio Output

The audio signal, attenuated by volume
control R122, is applied to pin 3 of
audio output ICl02,

R123 and C133 set gain of the ampli-~
fier, while C164 is wused to prevent
high-frequency oscillation of the am-
plifier.

MOTE: A ground applied to pin 1 of
IC102 (by pin 14 of IC101) disables
the output stage to mute receiver.

The reactance of speaker SP101 and C132

provide low-frequency roll-off of the
audio output.

4-4. THEORY OF OPERATION -- TRANSMITTER

4-4-1, Speech Amplifier/Limiter/Filter

In TRANSMIT mode, output of SP101 is
applied to a common-base amplifier, Q-
201. From Q201l, the voice signal is
coupled to common-emitter amplifier Q-
204, Q201 and Q204 amplify the micro-
phone output, as well as providing pre-
emphasis of the voice signal.
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It is necessary to limit the peak am-
plitude of the audio signal applied to
the modulator, so that deviation of the
FM transmitter will not exceed the pre-
set value. Q203 performs the limiting
function 1in the ECOM-40U transceiver.

The 1imiting process produces high-
order harmonics which, 1f allowed to
pass through to the modulator stage,
would create unwanted sidebands. There-
fore, an audio low-pass filter, Q202
and associated components, is used at
the output of the limiter to provide a
-18 dB per octave rolloff above 3 kHz.
R201 sets the maximum voice modulation
deviation.

4=4-2, Voice/Subaudible~Tone Modulator

C228 couples audio from the speech am-
plifier to the modulator circuitry,
consisting of varactor CR202 and asso-
ciated components.

If the subaudible-tone option is in-
stalled in the transceiver, R219 con-
nects subaudible-tone output from the
SA-44 tone board to varactor modulator
CR202,

Audio voltages applied to varactor CR-
202 cause the diode capacitance to vary
at an audio rate; therefore, since CR-
202 is connected between the common
crystal line and ground, any change in
diode capacitance will result in the
crystal frequency changing by a few
Hertz. The crystal frequency multiplies
36 times to reach the output frequency;
thus the crystal frequency only has to
shift approximately 135 Hz for 5 kliz
deviation.

4~4-3, Crystal Temperature~Compensation

Circuitry

Q205, R218, R220, R222, and thermistor
R221 form a temperature-compensation
circuit which maintains frequency sta-
bility of the unit within +.0005% over
the range from -30°C to +50°C.

Thermistor R221 senses existing temper-
ature within the instrument. R221 to=-
gether with R220 form a voltage-divider
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across the regulated +6.8 volt supply
for the compensation circuitry. When
internal temperature drops to approx.
OOC, the resistance of R221 increases
to approximately 55K, The resultant
voltage drop across R221 is sufficient
to turn ON Q205., Collector current for
Q205 flows through R218, which develops
a reverse-bias voltage across varactor
CR202. This reverse bias causes CR202
to change capacity slightly, thus mov-
ing crystal frequency to compensate for
temperature effects.

4-4-4, Transmit Oscillator

Q206 and associated components form a
modified Colpitts, crystal-controlled
oscillator. A 4~-position, slide switch,
SW301B, selects proper crystal in the
12.5 to 1l4.2 MHz range toc produce the
desired transmit frequency. A trimmer
capacitor in series with each crystal
provides the means of adjusting each
channel to exact frequency.

A selected-value resistor, R233, R234,
R235, or R236, may be installed in
series with crystals Y201, Y202, Y203
or Y204, respectively, to obtain ap-
proximately the same amount of modula-
tion deviation on each channel, These
resistors are ONLY installed if there
is marked difference in deviation be-
tween channels,

1209, €232, €236, L210, €237 and €238
tune collector circuit of Q206 to three
times the crystal cescillation frequency
and match collector of Q206 to base of
doubler Q207.

4-4-5, lét Doubler

The doubler consists of a silicon, WNPN
transistor, Q207, having a slight for-
ward bias supplied by R227 and R228,

L212, €239, C241, L211, C242, and (243
tune output of doubler Q207 to sixth
harmonic of crystal frequency (75 -
85.3 Milz), and match output impedance
of Q207 to the following stage.

Model: ECOM-40U
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4-4-6, 2nd Doubler

Q208 is a Class C doubler stage, using
another silicon, NPN transistor.
1213, C247, €248, 1214, C251, and €252

tune output of 2nd doubler to the 150 -
170.6 MHz frequency range (12 times the
crystal frequency), and also match col-
lector impedance of Q208 to input of
power tripler.

4-4-7. Power Tripler

Q209 dis a Class C tripler, with its
collector circuit tuned to the 450 -
512 MHz range. €253, L217, C256, C254,
1218, €255, €257, and C258 comprise two
coupled resonant circuits which match

output of Q209 to base of driver 0210.
4-4-8, Driver

Driver Q210 is another silicon, NPN
transistor, used as a Class C amplifier
over the frequency range 450 - 512 Miz,
€259 and 1220 form a matching network
to couple collector of Q210 to base of
power amplifier Q211.

4-4-9, Power Amplifier

Class C power amplifier Q211 amplifies
the RF signal to provide a power output
of approximately 1,0 watts., 1223, C264,
and €265 match the collector dimpedance
of Q211 to the 50-ohmn antenna imped-
ance. L224, 1226, C266 and L225 form an
elliptic-function filter which reduces
level of all spurious outputs above the
operating frequency to at least 46-dB
below the carrier level. The filter
output is routed to the antenna connec-
tor through P.T.T. switch, SW101lA.

4-5. DISASSEMBLY

Prior to performing any service work on
the instrument, the plastic BACK cover
must be removed. This will allow bat-
tery pack to be replaced, TRANSMIT fre-
quency(ies) to be adjusted, or SA-44
Tone Board to be serviced. Any further
work will mnecessitate removing plastic
FRONT cover also,

The accuracy and conpl eteness of the information provided herein is not guaranteed or warranted.
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The transceiver covers are easily re-
moved; refer to Figure 4-2 and proceed
as follows: (DO NOT BUMP OR MOVE TRANS-
MIT CRYSTAL TRIMMERS, on bottom-rear of
PC board).

|IAII

124 f—- L
BAT.
PACK

Figure 4~2. Disassembly

4~5-1. BACK Cover Removal

1. Carefully lay ECOM-40U on its FRONT
on a suitable work surface. BE SURE
unit is turned OFF.

2. Remove two #4-40 x 1" pan-head ma-
chine screws which secure back cover
to transceiver (Fig. 4-2, item "A").
transceiver.

3. Lift cover up and off

4~-5-2, FRONT Cover Removal

1. Remove antenna from its mating BNC
connector; then, use 0.050" Allen
wrench to loosen two setscrews in
each control knob. Remove the knobs.

This manual is for educational purposes only. The accuracy and conpl eteness of the information provided herein is not guaranteed or warranted.
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2. Remove BACK cover as given above to
gain access to PC-board mounting
screws. 1.

3. Disengage battery connector from its
mating connector; then, remove bat-
tery pack from ECOM-40U Transceiver.

4. Remove two #4-40 pan-head machine
screws (Figure 4-2, item '"B") which
secure PC board to FRONT cover. 2.

5. Place hand across open back-side of
transceiver. Carefully grasp unit
and turn it over., The PC-board may
drop into the palm; but if it does
not, push gently on channel-selector
switch. Hold PC-board, while sliding
FRONT cover off over jacks and con~
trol shaves.

CAUTION: The speaker/microphone is
simply lying in position on the PC
board - DO NOT drop speaker or dam-
age leads.

4-5-3, SA-44 Tone~Board Removal

1. Remove BACK cover from transceiver 4.
as outlined in Section 4-5-1 above.

2. Grasp SA-44 tone board by its edges
and, with a slight rocking motion,
1ift tone board away from main PC

. FRONT Panel

Place the PC board, foil side down,
on the palm. Lay speaker/microphone
in proper position on the PC board,
with its magnet resting on PC board.
(Boards have '"guide pins' installed
to facilitate positioning of speaker
magnet on PC board).

Rotate speaker so that its two sol-
der terminals face in the general
direction of the Charging Jack. Be
sure speaker terminals DO NOT short
against resistor leads or coils;
then, check routing of speaker wires
to insure they will not be pinched
when mounting screws "B" or "A"
(Figure 4-2) are installed.

Align holes in top panel with con-
trols and jacks on PC board; then,
carefully slide FRONT cover into
position. BE SURE Push-to-Talk but-
ton dis in its normal-resting posi-
tion (NOT depressed), otherwise the
P.T.T. switch may be damaged.

Turn transceiver over on its front
side and be sure PC board is fully
seated in FRONT cover. Now install
two 4-40 machine screws (Figure 4-2,
item "B").

board wuntil tone board clears the 4—-6-2, SA-44 Installation

seven (7) connecting pins.
1.
3. If service work, such as component
replacement, is to be performed on
SA-44, it is necessary to remove
phenolic insulator from foil side of
tone board. The phenolic insulator
is secured to tone board with RTV; 2.
thus, the insulator can be easily
peeled from tone board and re-used.

4-6. UMIT REASSEMBLY

As a general rule, items are reassem- 3.
bled on the ECOM-40U transceiver by re-
versing the disassembly procedure. How-
ever, a few points require special at-
tention.

Note that phenolic insulator is in
position on foil side of SA-44 Tone
Board. This insulator is essential
to prevent shorts between the tone
board and the main-board circuitry.

Align the seven socket pins on tone
board with the corresponding male
pins on transceiver main board. Push
tone board down on pins until the
phenolic insulator rests against the
main board.

Check component side of tone board
for a block of foam material design-
ed to press against wunit BACK cover
and thus hold tone board in place.
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4-6-3. Battery Pack Installation

1. Turn Volume Control fully counter-
clockwise to the OFF position.

2. Lay nicad battery pack on rear of
transceiver main PC board, with the
foam material toward PC board. The
battery pack SHOULD NOT rest against
SA-44 Tone Board.

3. Connect battery-pack to mating con-
nector which is attached to ECOM-40U
main PC board. BE SURE BACK COVER
WILL NOT PINCH BATTERY WIRES.

4-7. ALIGNMENT PROCEDURE - GENERAL

The unit is properly aligned when ship-
ped from the factory, and realignment
should never be necessary during normal
life of the unit unless components are
replaced within the instrument. In con-
junction with the following alignment
instructions, refer to the Component
Location Diagram in this Section of the
manual for location of the adjustment
points.

Never attempt to realign circuitry of
the unit unless test equipment speci-
fied for each section, or its equiva-
lent, is available.

4~7-1. Test Equipment Required

To properly align the ECOM-40U trans-
ceiver, the following test equipment,
or its equivalent, is required: '

a) FM Sig. Generator, 450 -~ 600 Miz;
Int