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The user’s authority to operate this equipment could be revoked 
through any changes or modifications not expressly approved by Codan 
Limited.

The design of this equipment is subject to change due to continuous 
development.  This equipment may incorporate minor changes in detail 
from the information contained in this manual.

Operation is subject to the following two conditions: (1) this device may 
not cause interference, and (2) this device must accept any interference, 
including interference that may cause undesired operation of the 
device.

NOTE

This document has been produced, verified and controlled in accordance 
with Quality Management System requirements.

Please report any errors or problems.

DOCUMENT CONTROL

DOCUMENT REVISION 
DEFINITION

Documentation uses a three-level revision system. Each element of 
the revision number signifies the scope of change as described in the 
diagram below.

Major Revisions: 
The result of a major change to  

product function, process or requirements.

Minor Revisions:
 The result of a minor change to 

product, process or requirements.

Editorial Revisions: 
The result of typing corrections or  

changes in formatting, grammar or wording.

1-0-0

Three-level revision numbers start at 1-0-0 for the first release. The 
appropriate element of the revision number is incremented by 1 for each 
subsequent revision, causing any digits to the right to be reset to 0.

For example:
If the current revision = 2-1-1  Then the next major revision = 3-0-0
If the current revision = 4-3-1  Then the next minor revision = 4-4-0
If the current revision = 3-2-2  Then the next editorial revision = 3-2-3

Document revision history is provided at the back of the document.
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RF Exposure Warning
Exposure to radio frequency (RF) energy has been identified as a potential environmental factor that must be considered before 
a radio transmitter can be authorized or licensed. The FCC and IC have therefore developed maximum permissible exposure 
(MPE) limits for field strength and power density, listed in FCC 47 CFR § 1.1310 and IC RSS-102 Issue 2 Sect 4. The FCC 
has furthermore determined that determination of compliance with these exposure limits, and preparation of an Environmental 
Assessment (EA) if the limits are exceeded, is necessary only for facilities, operations and transmitters that fall into certain risk 
categories, listed in FCC 47 CFR § 1.1307 (b), Table 1. All other facilities, operations and transmitters are categorically excluded 
from making such studies or preparing an EA, except as indicated in FCC 47 CFR §§ 1.1307 (c) and (d).

Revised FCC OET Bulletin 65 (Edition 97-01) and IC RSS-102 Issue 2 provide assistance in determining whether a proposed 
or existing transmitting facility, operation or device complies with RF exposure limits. In accordance with OET Bulletin 65, FCC 
47 CFR § 1.1307 (b) and RSS-102 Issue Sect 2.5, the Codan Radio Communications transmitter manufactured in Canada is 
categorically excluded from routine evaluation or preparing an EA for RF emissions and this exclusion is sufficient basis for 
assuming compliance with FCC/IC MPE limits. This exclusion is subject to the limits specified in FCC 47 CFR §§ 1.1307 (b), 
1.1310 and IC RSS-102 Issue 2 Sect 4. Codan Radio Communications has no reason to believe that the excluded transmitter 
encompasses exceptional characteristics that could cause non-compliance. 

Notes:
The FCC and IC’s exposure guidelines constitute exposure limits, not emission limits. They are relevant to locations that • 
are accessible to workers or members of the public. Such access can be restricted or controlled by appropriate means 
(i.e., fences, warning signs and others).
 The FCC and IC’s limits apply cumulatively to all sources of RF emissions affecting a given site. Sites exceeding these • 
limits are subject to an EA and must provide test reports indicating compliance.

RF Safety Guidelines and Information
Base and Repeater radio transmitters are designed to generate and radiate RF energy by means of an external antenna, typically 
mounted at a significant height above ground to provide adequate signal coverage. To reduce potential radio interference to other 
users, the antenna type and its gain should be so chosen that the equivalent isotropically radiated power (EIRP) is not more than 
that permitted for successful communication. The following antenna installation guidelines are extracted from Appendix A from 
OET Bulletin 65 and must be adhered to in order to ensure RF exposure compliance:

Non-building-mounted Antennas:
Height above ground level to lowest point of antenna ≥ 10 m• 
Power ≤ 1000 W ERP (1640 W EIRP)• 

Building-mounted Antennas:
Power ≤ 1000 W ERP (1640 W EIRP)

The following RF Safety Guidelines should be observed when working in or around transmitter sites:
The minimum safe distance the user should be from the transmitter antenna while transmitting is 142 cm for • 
transmitters 8W or less and 300 cm for amplifiers 30W or less. This assumes a maximum antenna EIRP of 15 dBi.
Do not work on or around any transmitting antenna while RF power is applied.• 
Before working on an antenna, disable the appropriate transmitter and ensure a “DO NOT USE” or similar sign is • 
placed on or near the PTT or key-up control.
Assume all antennas are active unless specifically indicated otherwise.• 
Never operate a transmitter with the cover removed.• 
Ensure all personnel entering a transmitter site have electromagnetic energy awareness training.• 

For more information on RF energy exposure and compliance, please refer to the following:
FCC Code of Regulations; 47 CFR §§ 1.1307 and 1.1310• 
FCC OET Bulletin 65, Edition 97-01, “Evaluating Compliance with FCC Guidelines for Human Exposure to • 
Radiofrequency Electromagnetic Fields”
http://www.fcc.gov/oet/rfsafety/• 
IC RSS-102 Issue 2, “Radio Frequency Exposure Compliance of Radio Communication Apparatus”• 
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GENERAL 
 INFORMATION

INTRODUCTION
The VR-3A130 receiver is a multichannel 
synthesized low-power AM receiver capable of 
operating for regular AM voice radios in 25 or 
8.333 kHz channel spacings.

The modular design consists of the Receiver 
Mainboard and the AM Enhanced Synthesizer. 
The synthesizer module can be programmed to 
have up to 16 channels. A channel programmer 
can pre-program the first 15 channels; Channel 16 
can be programmed from the frequency select 
handle. The four binary coded decimal (BCD) 
switches located on the mainboard can program 
Channel 1.

The VR-3A130 receiver combines state of the art 
performance in a compact modular enclosure for 
applications ranging from remote mountain top 
repeaters to congested urban radio environments. 
Each receiver module is characterized by 
dependable, low maintenance performance under 
the most severe environmental conditions.

The VR-3A130 modular receiver is compatible with 
all Codan’ subrack and base station enclosures.

MANUAL ORGANIZATION
The organization of this document reflects the 
modular construction of the VR-3A130 product. 
Each section (e.g., Theory of Operation, 
Alignment) contains subsections specific to 
each electronics module. For example, the 
Receiver Alignment section contains separate 
subsections describing the adjustments required 
for the Receiver Mainboard and AM Enhanced 
Synthesizer module within the receiver.

In general, this instruction manual includes the 
following information for the VR-3A130 receiver 
and for each of its electronics modules:

• A functional description and a specifications 
summary

• A detailed technical description (Theory of 
Operation) 

• Assembly, setup and alignment procedures
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Information on the following electronic modules is contained within this document:

Receiver Mainboard
The majority of receiver options are configured through the receiver mainboard jumpers. In 
addition, most of the external receiver connections are made through this mainboard. The 
board provides the interconnection circuitry for the attached electronic modules and front 
panel. The receiver mainboard is referred to as the ‘mainboard’ throughout this manual. The 
mainboard provides filtered low level RF signal amplification and down conversion to the IF 
frequency of 21.4 MHz.

AM Enhanced Synthesizer
The AM Enhanced Synthesizer module provides the low-noise first local oscillator signal to 
the Preselector. The AM Enhanced Synthesizer is referred to as the “synthesizer” throughout 
this manual.

Frequency Select Handle
The Frequency Select Handle provides the ability to select and display the operating 
frequency of the receiver on the front panel. The Frequency Select Handle is referred to as 
the “FSH” throughout this manual.

This instruction manual also contains the following separate section:

VHF AM Receiver Channels Designation Tables
This section relates operating frequency to the receiver channel number. It provides data for 
setting the frequency select binary coded decimal (BCD) switches.
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VHF AM RECEIVER FEATURES

Front Panel Controls Receiver Power ON (norm) / OFF 
Squelch Disable (push-button)

Squelch Operation Factory set for RSSI controlled

COR Interface 2 A, 50V open drain power MOSFET

FCC ID Declaration of Conformity

Industry Canada ID Declaration of Conformity

Frequency Generation Enhanced Synthesizer Module (plug-in)

Channel Selection In 8.333 kHz increments selected by BCD switches on the receiver 
mainboard or using select buttons on the Frequency Select Handle

Preprogrammed Channels 16-channel memory selectable through four external control lines

VHF AM RECEIVER PERFORMANCE SPECIFICATIONS

Parameter Specification Reference

Operating Temperature Range -30°C to +60°C 
Optional -40°C to +60°C
Optional -50°C to +40°C

Frequency Range 118 to 137 MHz

Channel Spacing 8.333 kHz

System Impedance 50Ω

Local Oscillator Frequency Stability ±5 ppm; -30°C to +60°C 
Optional:
±5 ppm; -40°C to +60°C

First IF 21.4 MHz

Second IF 10.75 MHz

Sensitivity Greater than -110 dBm, for 6 dB SINAD 
Greater than -107 dBm, for 10 dB SINAD 
(@ 128 MHz, +25°C)

RTCA DO-186A 
Paragraph 2.2.3 and 
2.6.2.3

Selectivity 8.333 kHz Spacing:  
6 dB Nose Bandwidth: > ± 2.77 kHz 
60 dB Skirt Bandwidth: < ± 7.37 kHz

RTCA DO-186A 
Paragraph 2.2.7 and 
2.6.2.7
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Parameter Specification Reference

Spurious Responses > 100 dB RTCA DO-186A 
Paragraph 2.2.8 and 
2.6.2.8

Intermodulation Response Rejection > 110 dB ETSI EN 300 676 
Paragraph 8.8

Automatic Gain Control (AGC) 
Characteristics

AF O/P Change: < 2 dB  
Recovery Time: < 250 ms

RTCA DO-186A 
Paragraph 2.2.2

Antenna Conducted Spurious RF Less than -95 dBm from 455 kHz to 1 GHz FCC Part 15

Noise Level < -40 dB RTCA DO-186A 
Paragraph 2.2.6 and 
2.6.2.6

Audio Output 30% Mod Balanced O/P: +10 dBm Flat O/P: +13 dBm JU35 N/I  
with System Regulator 5W into 4Ω @ 10% THD 

Distortion @ 85% Mod < 5.0%, +25°C  
(< 10%, -40°C to +60°C)

RTCA DO-186A 
Paragraph 2.2.5 and 
2.6.2.5

Audio Frequency Response Within 6 dB Referenced to 1 kHz; 
(350 Hz to 2.5 kHz)

RTCA DO-186A 
Paragraph 2.2.1 and 
2.6.2.1

AGC Attack Time Less than 40 ms ETSI EN 300 676 
Paragraph 8.14 V1.3.1 
(2003)

AGC Decay Time Less than 140 ms ETSI EN 300 676 
Paragraph 8.14.2.2 
V1.3.1 (2003)

Squelch Hysteresis 0 dB to 8 dB

Audio Squelch Sensitivity > 8 dB SINAD close point < 20 dB SINAD 
open point

EIA-603 Paragraph 
2.1.13

Supply Voltage +9.5 VDC (Supplied by SM-3 System 
Regulator)

Supply Current Less than 117 mA, unsquelched, with 
factory set options

Emission Designator(s) 6K00A3E

VHF AM Receiver Performance Specifications (Continued)
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INTERNALLY SELECTABLE OPTIONS

RSSI Squelch:  (Factory default configuration) 
Receiver squelch triggered by the received signal strength indicator 
(GAIN/RS) output. This provides up to 60 dB of squelch threshold 
range for specialized receiver applications.

Noise Based Squelch: (Option – not installed) 
A portion of the demodulated audio signal passes through a highpass 
noise filter and a true RMS to DC converter before being applied 
to the squelch gate. This mode of squelch operation is limited to 
ambient temperatures of –30°C to +40°C. 

NOTE: The receivers are factory configured for RSSI Controlled Squelch.

PHYSICAL SPECIFICATIONS

Operating Humidity: 95% Relative Humidity (non-condensing)

Physical Dimensions: Width:   Height:   Depth: 
7.1 cm (2.8 in)  12.8 cm (5.05 in) 19 cm (7.5 in)

Module Weight: 0.85 kg (1.8 lb)

Corrosion Prevention: Anodized aluminum construction. Stainless steel hardware. 
Selectively conformal coated glass epoxy 4- and 6-layer printed 
circuit boards. Gold plated module connectors.

Module Design: Compact Eurostandard modular design. Plug-in modules mate with 
Codan standard M3 repeater subrack. Subracks / modules comply 
with IEEE 1101, DIN 41494 and IEC 297-3 (mechanical size / 
modular arrangement). 

External Connections: RF Connection – Type-N connector located on the receiver module 
front panel. Motherboard connections (Audio, Power, and Control) 
are made through a 48-pin, gold plated, Type-F connector on the 
rear of the receiver module. User connection is made through mated 
motherboard assembly of the repeater subrack. Type-F standard 
connector complies with DIN 41612 Level 2 (200 mating cycles, 
4-day, 10 ppm SO2 gas test with no functional impairment and no 
change in contact resistance). 
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SYSTEM  
OVERVIEW

A VR-3A130 receiver is constructed using 
two primary modules; the mainboard and the 
synthesizer. The Frequency Select Handle 
module is included on the front panel of all AM 
receivers. All modules are integrated together by 
the mainboard to provide a working receiver.

RF SIGNAL CONNECTIONS
The RF input signal connected to the receiver front 
panel Type-N connector is fed to the Preselector 
SMB input connector by a short coaxial cable.

MAINBOARD OVERVIEW
The mainboard refers to the primary subassembly 
for all MT-3 AM receivers employing a 21.4 MHz 
first IF. Along with power supply voltage regulators, 
this board provides the interconnection and 
mounting of the synthesizer module. J4, a F48-
type connector plugs into the Codan MT3 subrack 
backplane.

The mainboard processes the low level 21.4 MHz 
RF signal from the Preselector. This processing 
includes; selective crystal filtering, IF amplification, 
second frequency conversion to 10.75 MHz, and 
final audio AM demodulation / amplification. The 
board provides a high degree of receiver flexibility 
by providing a number of different audio paths, 
audio levels and control-interconnect options.

PRESELECTOR ASSEMBLY 
OVERVIEW
The Preselector amplifies and provides a constant 
level of the output RF signal and down-converts 
the RF signal to the IF frequency of 21.4 MHz. 
The Preselector uses high-side injection and 
combines a low-noise N-Channel DGMOSFET 
AGC amplifier with a 20 MHz Elliptical Band Pass 
Filter. 
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The mainboard incorporates all the following:
• Preselector Filter
• RF Amplifier and AGC
• Image Rejection Filter
• Double Balanced Mixer
• Intermediate Frequency (IF) Strip
• Second Local Oscillator (LO)
• Demodulator
• Audio Driver Circuits

All RF signal terminations are 50Ω impedance.

AM ENHANCED 
SYNTHESIZER MODULE 
OVERVIEW
The AM Enhanced Synthesizer is a compact, 
fully shielded and environmentally rugged 
frequency synthesis module that is the 
nucleus of every MT-3 synthesized receiver 
and transmitter radio module. The synthesizer 
module produces a low-noise, high-stability RF 
first local oscillator signal covering the frequency 
band of 139.4–158.4 MHz, which translates to 
a receive frequency range of 118.0–137.0 MHz. 

Frequency stability is achieved through an 
internal TCVCXO or it can optionally be slaved 
to an external reference signal of desired 
stability.

The synthesizer circuitry is distributed between 
two printed circuit boards (PCBs) – the analog 
board and the digital board. Connecting 
signals are isolated using photo-logic optical 
transceivers that effectively eliminate residual 
electrical noise. Further shielding of the 
synthesizer’s RF filter circuitry is provided by an 
internal shielded enclosure.

FREQUENCY SELECTION
BCD Switches
Receiver channel selection is achieved by 
setting a decimal number on four BCD frequency 
select switches, FSW1 through FSW4. These 
rotary switches are located on the mainboard 
and are accessible by removing the outer 
receiver cover (see Figure 1). The synthesizer 
module scans the switch settings when the 
receiver is first powered up and the desired local 
oscillator frequency is generated.
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Refer to the channel designation tables in this document for the BCD switch settings for each 
frequency assignment. Alternately, the following equations can be used to calculate the switch 
settings or the receiver frequency.

For BCD switch settings from 0000 to 2280:
1. Multiply the switch setting by 0.00833 MHz ( 0.025 MHz / 3). 

2. Add the result to the synthesizer base frequency of 118 MHz. 
 
For example, the selected channel number is 1590. 
The frequency is: ((1590 x (0.025/3) MHz) + 118 MHz) = 131.250 MHz 
 
To determine the channel number for 131.250 MHz: 
(131.250 MHz-118 MHz) x (3 / 0.025 MHz) = Chnl# 1590

Frequency Select Handle
The Frequency Select Handle (FSH) provides the ability to select and display the operating frequency 
of the receiver or transmitter on the front panel. Power is provided from a regulated +9.5 VDC supply 
and draws typically less than 4.0 mA in sleep mode.

The FSH allows direct front-panel selection of the operating frequency. Operation of the FSH is 
enabled by setting all external CHANNEL SELECT lines to ‘1111’ (i.e., all lines jumpered to +9.5 
VDC). The FSH user interface consists of three push buttons plus an 8-digit dot matrix display. The 
FSH module communicates with the synthesizer through a standard two-wire serial interface (9600 
Baud, 8 bits, no parity, 1 stop bit) using simple ASCII command protocols. 

On power up or on any key press, the FSH interrogates the synthesizer for the current channel 
number and corresponding channel frequency. This information is briefly displayed on the FSH 
display. The frequency may be either incremented or decremented from the displayed value by 
pressing the Frequency Increase  or Frequency Decrease  button, as appropriate.
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REPAIR NOTES
The VR-3A130 receiver employs a high percentage of surface mount components which should not 
be removed or replaced using an ordinary soldering iron. Removal and replacement of surface mount 
components should be performed only with specifically designed surface mount rework and repair 
stations complete with Electrostatic Discharge (ESD) protection.

When removing surface mount solder jumpers, it is recommended to use solder wick braid in place of 
vacuum type de-soldering tools. This will help prevent damage to the circuit boards.

Accessing the Synthesizer Boards

NOTE: Complete synthesizer alignment can be performed without removing the synthesizer.

For repair or configuration changes, the top of the synthesizer analog board is accessible by 
removing the module cover. The bottom of the synthesizer digital board is accessible by removing the 
synthesizer module from the mainboard. 

The synthesizer module is secured to the mainboard with a single counter-sunk Phillips machine 
screw accessible from the top cover:
1. Remove this single screw to remove the synthesizer module.
2. Gently lift the synthesizer module from the main circuit board—using a plastic-coated lifting tool, 

such as a small screwdriver with the tip covered in heat-shrink material—by applying pressure in 
a rotating fashion about the four corners of the synthesizer module.

IMPORTANT: In order to prevent damage to the connector pins, gently remove the synthesizer 
module straight out. 

Installation of the synthesizer is performed in a reverse fashion. It is important to ensure complete 
connector-pin alignment before applying reinsertion force. Four corner locating pins on the 
synthesizer housing assist with connector-pin alignment during installation and removal.

To access the bottom of the synthesizer analog board or the top of the digital board, the boards must 
be separated.
Using a vacuum de-soldering station:
1. De-solder connection P1.
2. Remove the SMB connector J2:

a. De-solder the centre pin.
b. Remove two M2.0 machine screws. 

This connection point is shown on the AM Enhanced Synthesizer Analog Board 
Component Layout [Top] diagram (see Figure 14). 

3. Remove seven M2.0 machine screws.
4. Carefully remove the analog circuit board.
Removing the analog circuit board will expose an inter-board wire connection.
5. Carefully remove one ferrite bead and two Teflon washers from the inter-board connection wire. 

Maintain the position of the inter-board wire in order to simplify re-assembly.
6. Remove four M2.0 machine screws.
7. Extract the digital circuit board.
8. Follow a reverse procedure to re-assemble.
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AM RECEIVER FRONT PANEL
For an illustration of the AM receiver front panel, see Figure 2.

FIGURE 2
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THEORY OF  
OPERATION

General
The receiver is built on a single, six-layer printed 
circuit board which contains the Preselector, 
Mixer, IF and Audio subsystem on one board. 
The only circuitry that is external to the board is 
the Frequency Select Handle on the front panel 
(see Figure 2) and the synthesizer (first local 
oscillator) which plugs into the receiver board as 
a shielded module. The receiver is designed to 
be wide-band tuned so the Preselector needs 
no retuning from 118 to 137 MHz. The receiver 
also uses selective narrow crystal filters in the 
IF, which provide the selectivity needed for 
8.33 kHz operation. Extensive use of shielding 
and ground-layout designs minimize noise and 
interference.

Preselector / RF Amplifier
The RF input is applied to J5 of the Preselector 
filter. The filter attenuates signals outside of 
the 100 MHz–140 MHz frequency band. No 
tuneable components are in this filter. The RF 
signal is then amplified by the first IF amplifier 
Q3, a Dual-Gate MOSFET which provides a 
high third-order intercept point and low-noise 
figure. One of the MOSFET gates is connected 
to the automatic gain control (AGC) amplifier 
U2B which controls the gain of Q3 and prevents 
overloading under strong RF input conditions. 

Image Reject Filter / Mixer
The RF signal passes through an Image Reject 
filter which attenuates signals in the image 
band (160.8 MHz to 180.8 MHz). The output 
of the filter is connected to M1—a doubly 
balanced passive mixer (ADE-1L)—which mixes 
the synthesizer output (high side injection: 
139.4 MHz to 158.4 MHz, +3 dBm nominal) with 
the RF input to produce a 21.4 MHz intermediate 
frequency.

First IF Filter and Amplifier
The 21.4 MHz signals pass through the 
10-pole crystal filter. This filter is designed for 
a bandwidth that complies with the 8.33 kHz 
channel spacing defined in the RTCA-DO186 
documents. The filtered signals are then 
amplified by Q2 before being processed by U1, 
the AM detector and subsystem IC.

C170, C172, C174 and C176 are selected for 
lowest THD and best IF skirt bandwidth.

Detector and Second Local Oscillator
U1 (AD607ARS)—the Mixer / AGC / RSSI 
Receiver IF Subsystem chip—mixes the 
21.4 MHz with the fundamental mode second 
local oscillator signal at 32.150 MHz (X1 and 
Q1) to generate a second IF of 10.75 MHz. This 
signal is then filtered by two ceramic IF filters, 
FL7 and FL8, and decoded by U1 (synchronous 
product detector) into recovered AM audio. 
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U1 also supplies RSSI output which is buffered 
by U2A, U3A and U3B. RSSI is used internally 
for squelch operations, as well as for AGC 
for Q3, the first RF Amplifier. A buffered RSSI 
signal at U3A (directly proportional to the RF 
input level) provides an external receiver edge 
connector output which can be used for path 
diagnostics or receiver voting systems.

Audio Circuitry
The recovered audio splits into three paths: 

1. One path is direct coupled through U6B to a 
pin on the edge connector.

2. Another path connects to the active 9 kHz 
high-pass filter U6A, then to U10, a RMS 
to DC converter. The resulting DC voltage 
is presented to JU28, which is the main 
squelch option jumper in position “Noise 
Based Squelch.” When a strong RF signal is 
present, there is less noise rectified and the 
DC voltage at TP10 decreases below the set 
point of the squelch comparator U7A.

3. The last path is the main audio path which 
passes through U4, a switched capacitor 
filter, which has a corner frequency of 
2.5 kHz. Next, the audio is buffered with 
temperature compensation at U5B. The 
audio is then applied to the audio switch 
U16 before splitting into the High- and 
Low-Level Audio amplifiers. The high-level 
amplifier is capable of driving up to +10 dBm 
through the transformer coupled Balanced 
Audio output. The low-level amplifier is 
unbalanced.

Squelch Circuitry
Two inputs are available to the squelch 
comparator U7A. The first path is from the 
buffered RSSI output from U1. This input voltage 
is inversely proportional to the strength of the RF 
input signal. The second path is from the 9 kHz 
high-pass noise filter and RMS to DC converter, 
and the resultant DC voltage is also inversely 
proportional to the RF input signal strength. 
Jumper JU28 selects either noise-based or 
RSSI-based squelch operations. For reliable 
operations over the entire temperature band, 
JU28 is factory set for RSSI squelch.

The squelch threshold is set by RV7. The 
squelch hysteresis is set by RV8 (4 dB factory 
default) and prevents chattering around the set 
point.

Front panel switch SW5 (Squelch Override) 
turns on the squelch gate when it is manually 
depressed. The override feature is also 
externally available on J4, the edge connector of 
the receiver.

COR Circuitry
The output of the squelch comparator asserts 
‘high’ when the squelch is open. This causes 
the squelch gate U7B to switch to +8.5 V and 
MOSFET Q10 to assert COR (normal) to a low. 
The MOSFET is rated to sink up to 2 A @ 50 V. 
The signal also switches Q6 and asserts the 
Priority COR ‘low.’ This output can sink up to 
50 mA and is unaffected by the mute line.

MUTE Circuitry
The audio output via the squelch gate can be 
externally muted by the application of a ground 
at the MUTE pin on the J4 receiver edge 
connector. This pin is used when the receiver is 
used in conjunction with a matching transmitter 
on the same frequency. When the transmitter is 
active, the receiver is muted.

Voltage Regulators
U13 supplies stable +4 V over temperature 
to U1 (AD607ARS)—the Mixer / AGC / RSSI 
Receiver IF Subsystem chip. U14 supplies 
regulated +6 V to various bias circuits as well 
as to the RMS-to-DC converter and 32.15 MHz 
crystal oscillator. U11 supplies -6 V to the audio 
gates, various operational amplifier bias circuits, 
the RMS-to-DC converter and the squelch 
comparator.
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AM ENHANCED 
SYNTHESIZER THEORY  
OF OPERATION
The synthesizer operates from a +9.5 VDC 
power source applied to connector pin P1-2. 
Total current draw is approximately 65 mA for 
the synthesizer. POWER DOWN control line 
P2-4 controls the +5.0 VDC microcontroller 
regulator U2 through power MOSFET switch 
U1. For receiver applications, the synthesizer 
is always ON with the enable line P2-4 directly 
connected to +9.5 VDC.

AM Enhanced Synthesizer Analog  
Board Circuitry
The analog board uses four optical receivers 
(U1–U4) and one optical transmitter (U5) to 
provide an isolated data interface to the digital 
board. In normal operating modes, +9.5 VDC 
Regulator IC U8 provides continuous +5.0 VDC 
to the internal TCXO and power control optical 
receiver U1. This results in a standby current 
level of ≈ 4 mA. Primary power is controlled 
through activation of optical receiver U1 under 
control of the digital board microcontroller U4. 

Regulator U6 provides switched +8.0 VDC 
and regulator U7 provides switched +5.0 VDC 
to all analog supply points. Power MOSFET 
IC U9 works as a clamping circuit to quickly 
discharge VCO filter capacitors C32 and C33 
when powered down, resulting in immediate 
suppression of RF output from the VCO.

The heart of the synthesizer is U10, a 
low-power, single-chip synthesizer integrated 
circuit (IC). A reference signal is provided either 
from the internal TCXO JU1 or from an external 
source via the optional SMB connector J1 with 
jumper JU1 and jumper JU2 installed. Transistor 
Q2 forms a buffer amplifier having 50 Ω input 
impedance at 10.0 MHz. Fine frequency 
adjustment is made through frequency control 
potentiometer RV1, which is accessible through 
the synthesizer top cover.

The TCVCXO reference source is divided down 
to establish a channel selection step size of 
25 kHz and 8.333 kHz. A third-order passive 
loop filter comprised of C37, C38, C39, C45, 
C49, R36 and R32 is employed to achieve the 
required noise performance, modulation and 
worst-case switching time of 50 ms. A small 
sample of RF energy is coupled from Q6 on 
the analog board to the synthesizer IC U10 
prescaler input (Pin 11).

A lock detect LED (LED1) indicates an unlocked 
phase-locked loop (PLL) condition. An unlocked 
PLL condition indicates that the VCO is not 
tuned within the lock-in range of the desired 
channel frequency. Optical transmitter U5 is 
additionally activated in unlocked conditions and 
enables the microcontroller (digital board) to 
respond to the unlocked PLL condition. 

NOTE: The analog board does not 
incorporate a voltage-controlled 
oscillator (VCO) tuning capacitor. 
The VCO covers the full-frequency 
range without tuning. 

An unlocked condition would indicate an attempt 
to synthesize an invalid channel frequency 
outside the installed VCO frequency range. 
Field-effect transistor Q5 forms part of the 
negative resistance VHF amplifier oscillator that 
is tuned on-frequency by the combination of 
resonator L5 and the total capacitive reactance 
presented across L5 through capacitor C40; 
varactor diodes D6 and D7; and varactor diodes 
D1 and D2. Coarse frequency adjustment is 
provided by varactor diodes D6 and D7. C40 
sets the operating frequency range. Varactor 
diodes D1 and D2 provide fine oscillator 
frequency control. PLL feedback control voltage, 
at the output of the low-pass loop filter, controls 
the VCO frequency through the reverse biasing 
of diodes D1 and D2. The PLL control voltage 
can range between ≈ +1.0 VDC and +4.7 VDC 
and is nominally set to ≈ +3.3 VDC for all 
synthesizer frequencies. 
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Setting the PLL control voltage set point (TP4) 
is achieved by adjusting the capacitance of 
varactor diodes D6 and D7, which are controlled 
by microcontroller U18 through digital-to-analog 
converter U17. Microcontroller U18 controls the 
output of the PLL low pass filter and adjusts the 
output voltage of the D/A converter so that PLL 
control voltage set point (TP4) is approximately 
3.3 VDC at all synthesizer frequencies. The 
microcontroller then goes to a “sleep” mode in a 
low-power configuration.

The PLL low pass filter is formed by components 
C37, C38, C39, C45, R32 and R36. The loop 
filter response is optimized for switching time, 
noise and modulation requirements specific to 
the receiver sub-band.

RF output power is taken from the source of 
Q5 and amplified by Q6. U11 provides further 
amplification and isolation while delivering 
≈ +10 dBm into a five-pole low-pass output 
filter formed by C53, C58, C59, L11 and L12. 
The five-pole low-pass output filter has a cutoff 
frequency of 190 MHz. SMB connector J2 
provides interconnection to the companion 
transmitter or receiver with an output level of 
≈ +3 dBm. 

AM Enhanced Synthesizer Digital  
Board Circuitry
The external reference source may be 9.6 MHz 
or 10.0 MHz and is selected via jumper JU2 on 
the digital board (9.6 MHz with JU2 not installed, 
10.0 MHz with JU2 installed). If an external 
signal is used as the reference source, it must 
be a sinusoidal, low-phase noise, high-stability 
signal of 0 dBm ±3 dB level. A poor-quality 
reference source will degrade the receiver 
performance to unacceptable levels. 

On power-up or on any key press, the 
synthesizer is interrogated by the FSH for the 
current channel number and corresponding 
channel frequency. This information is then 
briefly displayed on the FSH display.

The FSH communicates with the synthesizer 
through a standard two-wire serial interface 
(9600 Baud, 8 bits, no parity, 1 stop bit) using 
simple ASCII command protocols. Another 
dedicated line allows the handle to temporarily 
wake up the synthesizer if it has been powered 
down. (This is currently only used on the 
transmitters). 

The frequency select handle is built around 
a PIC microcontroller and is powered from a 
regulated 9.5 VDC source.

FREQUENCY SELECT 
HANDLE
General
The Frequency Select Handle user interface 
consists of three push buttons—frequency 
decrease , options  and frequency 
increase —plus an 8-digit dot matrix display 
(see Figure 3). 

FIGURE 3
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RECEIVER 
 ALIGNMENT

RECOMMENDED TEST 
EQUIPMENT
Alignment of the receiver requires the following 
test equipment or its equivalent.

 Power Supply 
Regulated +9.5 VDC at 2A 
Phillips PM 2811

 Oscilloscope / Multimeter 
Fluke 97 Scopemeter

 Radio Communications Test Set 
Marconi Instruments 2965A

 Alignment Tool 
Johanson 8764, 4192

 Alignment Tool 
Johanson 8766

 SINAD Test Set

 Codan Extender Card 
EC-48RK or EC-48RD

It is recommended that the radio communications 
test set be frequency locked to an external 
reference (WWVH, GPS) so that the local 
oscillator may be accurately set to within its 
±5 ppm frequency tolerance.

RECEIVER ALIGNMENT 
PROCEDURE
A complete receiver alignment is performed at the 
factory and should not be required under normal 
circumstances. 

Receiver alignment is simplified by using an MT-3 
subrack, SM-3 system regulator and RF extender 
card / cable to provide receiver power and signal 
interconnection. Alternatively, +9.5 VDC may be 
applied directly to a receiver module through 
positive connection to pins B6 and Z6, and 
negative connection to pins B30, Z30, B32 and 
Z32. Receiver balanced audio (600 Ω) is available 
at pins B26 and Z26.

Distortion and 10 dB SINAD measurements are 
taken through a 15–50 kHz low pass filter to 
remove noise originating from the test equipment. 
This filter can usually be selected on the radio 
communications test set.

For a complete reference of configuration jumper 
settings and test point descriptions, refer to the 
Receiver Configuration and Test Points section in 
this manual.
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ALIGNMENT STEPS
The numbered alignment steps provided below also indicate the applicable electronics module and 
any test point or signal connection references. Where required, refer to the appropriate component 
layout drawing for location information.

Part A: Preliminary Setup

Step Reference Action Desired Results Notes
1. IF PCB TP4

(Top of PCB – remove RF 
shield cover carefully)

Adjust RV2
(bottom of PCB)

9.1 VDC Adjust Q1 bias with no 
signal input

2. IF PCB  
BCD Switches

Set to 1200 128 MHz LO = 149.4000 MHz

3. Synthesizer Analog Board RV1 Centre frequency Connect synthesizer 
O/P to communications 
test set and tune for 
149.40000 MHz.

4. RF Generator Set output Potential Difference (PD) Ensure output is not EMF

Part B: IF, Distortion and Audio Level
Distortion

Step Reference Action Desired Results Notes
1. RF Generator Set RF level  

Set RF frequency  
Set modulation  
Set tone  
Set audio filter

-70 dBm  
128 MHz 
30%  
1 kHz 
No audio filtering or  
50 kHz low pass filter 
(LPF)

Initial setup

2. IF PCB RV4 (AGC) Set position 2.0 V at TP9 Initial Starting point
3. IF PCB RV5 

IF PCB RV6
Set level  
Set level

307 mV RMS (-8 dBm) 
307 mV RMS (-8 dBm)

Set high level audio adjust 
Set low level audio adjust

4. RF Generator  
 
IF PCB RV4 (AGC) 
 
 
 
RF Generator  
 
IF PCB RV4 (AGC)

Adjust RF levels  

Adjust 
 
 
 
Change mod depth 
 
Adjust

-10 to -70 dBm  
 
Lowest total harmonic 
distortion (THD) between 
-10 to -70 dBm input  
 
1 kHz @ 85% modulation  
 
Lowest THD between -10 
to -70 dBm input

AGC coarse tune

Typically < 3%

 
AGC fine tune distortion trim
 
1 kHz tone typically <5% 
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Audio Frequency Response
5. RF Generator AF  

 
 
AC Voltmeter

Set RF generator 
Set receiver 
Frequency 
Set tone 
Set to dBm

128 MHz @ -33dBm 
128 MHz  
1 kHz, 30% modulation  
Set for 0 dBr

 
 
50 kHz LPF / no filter

6. RF Generator Vary tone frequency 350, 500, 700, 1000, 2000, 
2500 Hz

Confirm audio frequency 
(AF) response meets 
limits. In case of difficulty, 
see Part E.

Audio Output Level

Step Reference Action Desired Results Notes
7. RF Generator Set RF frequency

Set RF level  
Set tone  
Set filter 

128 MHz 
-33 dBm 
1 kHz, 30% Modulation 
50 kHz LPF / no filter 

Final audio O/P level set

8. Receiver Frequency 
PCB RV5  
IF PCB RV6

Set RF frequency  
Set level  
Set level

128 MHz  
307 mV RMS (-8 dBm) 
307 mV RMS (-8 dBm)

Reset high level audio adjust 
Reset low level audio adjust

RF Sensitivity Confirmation
9. RF Generator  

 
 
Receiver Frequency 
SINAD Meter

Set RF frequency 
Set tone  
Set filter  
Set RF frequency 
Measure

128 MHz  
1 kHz, 30% Modulation 
50 kHz LPF/no filter  
128 MHz  
10 dB SINAD

Confirm sensitivity meets 
limits. In case of difficulty 
see Part E.

10. Repeat Measure 118 MHz Confirm sensitivity
11. Repeat Measure 137 MHz Confirm sensitivity

Part C: Squelch Gate Setup

Step Reference Action Desired Results Notes
1. IF PCB RV8  

IF PCB RV7
Adjust  
Adjust

12 turns CCW (preset) 
12 turns CCW (preset)

Hysteresis control  
Squelch control

2. RF Generator  
 
SINAD Meter

Set tone  
Set RF Level 
Measure

1 kHz, 30% modulation  
-100 dBm 
Connect to balanced o/p

Squelch gate  
Initial start point

3. RF Generator Decrease RF level  
 
Increase RF Level

Until 8 dB SINAD met  
Note this level.  
By 4 dB

 
 
Factory default

4. IF PCB RV7 Adjust Until squelch gate closes Audio mutes
5. RF Generator Set RF level To level noted in Step 3
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6. IF PCB RV8 Adjust CW Press and release front panel 
squelch disable switch repeatedly 
while adjusting RV8

Adjust RV8 while 
pressing the squelch 
disable switch until the 
squelch gate just stays 
open. Then adjust RV8 
CCW without pressing 
the squelch disable 
button until the squelch 
gate just closes.

7. Confirm Repeat Steps  
3 to 6

Until squelch closes at the 8 dB 
SINAD point and opens 4 dB 
above the 8 dB SINAD point.

Repeat due to minor 
interaction.

   Chan #16

   127.9583

    Codan Radio
    Communications

Sleep mode, display off

Part D: Frequency Select Handle (FSH)

NOTE: Before operation, ensure jumper JU73 on the MT-3 Motherboard is installed.  
Refer to the Subrack / Motherboard Instruction Manual.

POWER UP TEST  

 The following front panel indications should occur (in this order):

In case of difficulty, see Part E.
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    Waiting...

   Chan #16

   127.9583

Sleep mode, display off

• Displays the current frequency
• Test the ‘display extend’ by pressing the  

or  buttons again before the display has 
gone back to sleep. This should display the 
frequency for another 2-3 seconds.

• Ensure that the displayed frequency is correct

LOCK AND UNLOCK TEST
• Press the    button. The display should show the current lock status (“Locked” or 

“Unlocked”).
• To lock the buttons, press the  button. The display should show “Locked”.
• To unlock the buttons, press the  button. The display should show “Unlocked”.

NOTE: To display the current channel and frequency, the display must be allowed to go to sleep.

PROGRAMMABLE CHANNEL CHANGE TEST (Channel 16 only)
 1. Unlock the FSH.
 2. Press either  or  buttons to wake up the display.
 3. Use  or  buttons to change the frequency.

DISPLAY AWAKE AND EXTEND TEST

When the display is off and while the receiver is powered on, press either the  (frequency 
increase) or  (frequency decrease) buttons. The following should occur:

The  or  buttons have two modes of operation:
1. Single press is for small changes corresponding to single channel (8.333 kHz) 

steps.
2. Pressing and holding the buttons causes accelerated large frequency changes. 

(After 6 seconds of the button being pressed, the frequency should change by 8 
channels per step (66.66 kHz). After 9 seconds of the button being pressed, the 
frequency should change by 20 channels per step (166.66 kHz)).
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Part E: In Case of Difficulty
FREQUENCY SELECT HANDLE
If not all messages display as expected, communications between the FSH and synthesizer are 
compromised. Check:

• the connection of the flat interconnect cable between the handle and mainboard
• for proper synthesizer operation
• that subrack jumpers are in the right configuration (JU73 should be installed)
• that subrack dip switches are all in the OFF position

If using a subrack with data sharing lines, check for buss contention. To help isolate the contention, 
unplug other transmitters and receivers.

IF BOARD DISTORTION AND SENSITIVITY
The sensitivity, distortion, audio response and recovered audio level are affected by the IF. If 
specifications cannot be achieved, the unit should be returned to the factory for IF crystal filter 
replacement and Preselector / filter / mixer sensitivity confirmation. Some damage may have 
occurred.
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RECEIVER CONFIGURATION 
 AND TEST POINTS

STANDARD FACTORY SETTINGS AND JUMPER 
CONFIGURATION
The receiver mainboard is factory-configured as follows:

600Ω balanced high level drive (JU16, JU19, JU21, JU25 and JU26)
RSSI-based squelch (JU28)
Squelch override precedence (JU13)

RECEIVER MAINBOARD SUBRACK CONNECTOR PINS
The mainboard employs a 48-pin Eurostandard connector J4 for interfacing to all receiver power, 
audio and control functions. The following are the mainboard connections to the subrack via this 
connector.

Pin Name Pin Name Pin Name
D2 No Connect B2 No Connect Z2 No Connect
D4 No Connect B4 Unbalanced O/P Z4 +6.0 VDC Output
D6 No Connect B6 +9.5 VDC In Z6 +9.5 VDC In
D8 No Connect B8 No Connect Z8 No Connect
D10 No Connect B10 No Connect Z10 No Connect
D12 No Connect B12 COR (Normal) * Z12 COR (Normal) *
D14 No Connect B14 Direct Coupled Output Z14 Squelch Override
D16 No Connect B16 No Connect Z16 No Connect 
D18 No Connect B18 No Connect Z18 No Connect
D20 Channel Select 0 (LSD) B20 Audio Output Low Z20 No Connect
D22 Channel Select 1 B22 Audio Output Low Z22 No Connect
D24 Channel Select 2 B24 RSSI Out Z24 Priority COR *
D26 Channel Select 3 (MSD) B26 Balanced Audio Output 1 Z26 Balanced Output 2
D28 Synth Tx Data (Output) B28 Mute Z28 No Connect
D30 Synth Rx Data (Input) B30 Ground Z30 Ground
D32 Synth Bootstrap (Input) B32 Ground Z32 Ground

* Active Low
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RECEIVER MAINBOARD CONFIGURATION JUMPER 
SETTINGS
The factory default jumper settings located on the mainboard are:

Jumper Position Jumper Function
JU1 X RF_TP4 Image Reject / Mixer Isolation
JU2 X Switched Cap Filter Input Bypass
JU3 Installed Recovered Audio Isolation
JU4 X & Y Both Installed 21.4 MHz / U1 Isolation
JU5 X 21.4 MHz IF Input Isolation
JU6 N/I Unbalanced Output Enable
JU7 N/I Direct Coupled Audio Gate Bypass
JU8 N/I Direct Coupled Audio Coupling
JU9 X Switched Cap Filter Output Bypass
JU11 N/I Audio Output Path Routing
JU12 N/I Mute Threshold Level Select
JU13 N/I Squelch Override 
JU14 N/I High Level Audio Output Boost
JU16 Installed High Level Audio Enable / Disable
JU18 Installed High Level Audio Input Isolation
JU19 Installed High Level Audio Routing
JU20 Installed 9-kHz Noise Filter Input Isolation
JU21 Installed Balanced Transformer Ground Select
JU22 Installed Low Level Audio Input Isolation
JU23 Installed Squelch Override Enable
JU25 X Balanced Transformer Bypass
JU26 X Balanced Transformer Bypass
JU28 X RSSI / Noise-Based Squelch Selection
JU29 X & Y Both Not Installed Normal COR Pullup Selection
JU30 X & Y Both Not Installed Priority COR Pullup Selection
JU31 N/I RX Mute to Synthesizer
JU32 X Synthesizer Power Down Select
JU33 X & Y Both Installed Preselector O/P Isolation
JU34 N/I RF Amp JU4 / RF_TP2 Isolation
JU35 N/I RF_TP3 Isolation to Preselector
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AM ENHANCED SYNTHESIZER DIGITAL BOARD  
JUMPER SETTINGS
Jumper Position Jumper Function
JU1 Installed U1 Enable (always installed)
JU2 Installed

Not Installed
Frequency Reference = 10 MHz
Frequency Reference = 9.6 MHz

AM ENHANCED SYNTHESIZER JUMPER CONFIGURATION 

Solder jumpers are clearly marked on both synthesizer analog and digital circuit boards. Refer to the 
AM Enhanced Synthesizer Analog Board Component Layout (Top) diagram and the AM Enhanced 
Synthesizer Digital Board Component Layout (Bottom) diagram for jumper locations (see Figure 14 
and Figure 15). 

The VHF AM receiver is factory-configured to use an internal 10 MHz reference oscillator. Following 
are the jumper configurations for the various synthesizer operating modes:

• Internal reference. 
Install jumper JU1-X on the analog board (standard). The internal temperature compensated 
crystal oscillator (TCXO) provides the reference signal.

• External reference input option. 
Remove JU1-X and install jumpers JU1-Y and JU2 on the analog board to enable this option. 
This mode is used in applications requiring better than ±5 ppm frequency stability. An external 
reference signal must be provided at synthesizer SMB connector J1.

RECEIVER MAINBOARD TEST POINTS
Test Point Test Point Function
TP1 +4 V Regulator Output
TP4 Q2 Bias Set 9.00 to 9.20V
TP5 Recovered Audio Output from AD607
TP7 Q4 Bias
TP8 Q3 Bias
TP9 AGC Amplifier Output
TP10 RMS to DC Converter DC Output
TP11 Noise Amplifier Output
TP12 Squelch Reference Voltage Regulator
TP13 -6V Regulator Output
TP14 Squelch Gate Output
TP15 +6V Regulator Output
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AM ENHANCED SYNTHESIZER TEST POINTS
Analog Board Component Layout (Top)
Test Point Test Point Function
TP1 +8.0 ±0.3 VDC U6 Positive Regulator Output
TP2 +5.0 ±0.1 VDC U7 Positive Regulator Output
TP3 +5.0 ±0.1 VDC U8 Positive Regulator Output (always on)
TP4 PLL Error Voltage 

Normal range is +3.1 to +3.5 VDC (depending on frequency) 
VHF AM version employing an integrated VCO normally requires no adjustment

Digital Board Component Layout (Bottom)
Test Point Test Point Function
TP1 +5.0 ± 0.1 VDC U2 Positive Regulator Output (controlled via pin P2-4)
TP2 Microcontroller E Clock 2 MHz Logic Level Square Wave

• Reference frequency select. 
The factory default configuration uses a reference frequency of 10 MHz and therefore jumper 
JU2 is installed. Remove JU2 on the digital board to select a 9.6 MHz reference frequency. JU2 
is used by the microcontroller to establish the correct reference frequency division ratio. As JU2 is 
located on the digital board, remove the synthesizer module to gain access. 

NOTE: Care must be exercised when removing and reinstalling the synthesizer module on the 
receiver mainboard. Pay careful attention to pin alignment before pressing the synthesizer 
module into its mating sockets.
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PRINTED CIRCUIT BOARD 
NUMBERING CONVENTION
Codan Radio Communications products 
manufactured in Canada have  adopted a printed 
circuit board (PCB) numbering convention in 
which the last two digits of the circuit board 
number represent the circuit board version. 
All PCBs manufactured by Codan Radio 
Communications in Canada are identified by 
one of the following numbering conventions: 

PCB number 43-912010
Indicates circuit board Version 1.0

PCB number 50002-01 
60003-01
Indicates circuit board Version 1 
(no decimal version)

ILLUSTRATIONS AND 
 SCHEMATICS
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Illustrations and Schematics28

AM RECEIVER EXPLODED VIEW

Receiver Mainboard

Front Panel Assembly

Frequency Select Handle

Synthesizer

14HP Case

A

A

B

B

B

B

INSTRUCTIONS
1. Remove two screws (A) from the side 

of the 14HP case.

2. Remove four front panel screws (B).

3. Slide front panel and mainboard 
assembly from the 14HP case.

 Reverse the steps to reassemble.
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RF Amp

Preselector Image Reject 21.4 MHz

IF Amp

Demodulator

2nd IF Filters
(10.75 MHz)

2nd IF L.O.
(32.150 MHz)

Synthesizer
(1st L.O.)

J6

Switched Capacitor

Buffer Amp

High Level

Low Level

RMS>DC
Converter
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RSSI

Squelch
Comparator

Squelch
Gate

Vref

Balanced
Output

Audio
Output
Low

Mute

Squelch
Override

J5
128 MHz
-109 dBm

J6
128 MHz
-109 dBm

Injection point
Injection frequency
10 dB SINAD sensitivity

-113 dBm
128 MHz
RF_TP3

RF_TP1
21.4 MHz
-108 dBm

RF_TP2
21.4 MHz
-101 dBm

JU4

RV5

RV6

U9A

U5A

Audio Switch

Buffer Amp

AGC

Sensitivity Test Points

COR (Normal)

SW5

Q10

Direct Coupled Output

Buffer Amp

U6B

U5B

U7B

Noise

JU28

U16

Pullup

Priority COR

Pullup

+3dBm nominal

Q2

Q6
U7A

U3B

U1

RV7

U2B

Q3

M1

Threshold
-5.7V Sq
+8.5V Unsq

+4V+9.5V

+6V

-6V

Voltage Regulators

AM RECEIVER BLOCK DIAGRAM
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50150-03-01-C-02-01 CLT Top&Bot

AM RECEIVER MAINBOARD COMPONENT LOCATION TABLE

Desig Loc Side Value Desig Loc Side Value Desig Loc Side Value Desig Loc Side Value Desig Loc Side Value Desig Loc Side Value Desig Loc Side Value Desig Loc Side Value
C1 L3 T 47uF C61 B5 T 12pF C119 B5 B 33pF C177 H1 T 18pF JU20 C2 B Inst M1 D2 T ADE-1L R50 E2 T 49R9 SW2 E7 B BCD10
C2 K3 T 100nF C62 B7 T 12pF C120 C7 B 33pF C178 I2 T 3.3pF JU21 J6 T Inst Q1 K3 T BC817-25 R51 C5 B 100K SW3 F7 B BCD10
C3 K2 T 100nF C63 C5 T 1nF C121 D6 B 330nF C179 D3 T 22pF JU22 C5 B Inst Q2 I2 T BF998 R52 I7 B 100K SW4 G7 B BCD10
C4 B2 B 100nF C64 B6 T 18pF C122 C6 B 100pF C180 C2 T 22pF JU23 J7 B Inst Q3 B2 T BF998 R53 H6 B 100K SW5 A8 T PB SWITCH
C5 L2 T 100nF C65 C2 T 33pF C123 D2 T 12pF D1 C1 B BAS16 JU25 K6 T X Q4 J3 B BC807-25 R54 C7 B 22K6 SW6 A6 T SPDT
C6 J1 T 100nF C66 B3 T 12pF C124 C2 T 15pF D2 B2 B BAS16 JU26 J5 T X Q5 I7 B BC817-25 R55 B3 B 100K T1 B2 T BALUN
C7 I5 B 100nF C67 C2 T 15pF C125 D6 B 1uF D3 I7 B BAS16 JU28 H8 B X Q6 B3 B BC817-25 R56 C7 B N/I T2 B3 T BALUN
C8 J2 B 100nF C68 C1 T N/I C126 D5 B 1uF D4 J7 B BAS16 JU29 B6 B N/I Q7 B1 B BC807-25 R57 C1 B 10K0 T3 K5 T
C9 I6 B 100nF C69 D1 T 18pF C127 B4 B 1uF D5 J8 B BAS16 JU30 B3 B N/I Q8 I8 B BC807-25 R58 B2 B 10K0 TP1 K4 T
C10 H5 B 100nF C70 C1 T 18pF C128 B7 T 4.7pF D6 B3 B BAS16 JU31 H4 B N/I Q9 J7 B BC807-25 R59 I8 B 10K0 TP4 I2 T
C11 I5 B 100nF C71 B6 T 27pF C129 F5 B 10uF D7 B2 B MBZ5233B JU32 H4 B X Q10 B6 B D15N06V R60 H7 B 10K0 TP5 C2 B
C13 I1 T 4.7uF C72 B5 T 8.2pF C130 K4 T 10uF D8 J7 B MBZ5233B JU33 C4 T X&Y Inst Q11 B4 B BC817-25 R61 K7 B 10K0 TP7 J3 B
C14 I5 B 4.7uF C73 B7 T 10pF C131 F5 B 10uF D9 H5 B BYD17J JU34 J3 T N/I R1 K3 T 274R R62 I6 B 10K0 TP8 C3 T
C15 I3 B 4.7uF C74 B6 T 82pF C132 L4 T 22uF D10 H4 B BAS16 JU35 C5 T N/I R3 C3 B 2K00 R63 J7 B 10K0 TP9 H6 B
C16 J6 B 4.7uF C75 B6 T 68pF C133 L4 T 22uF D11 B4 B BAS16 L1 J2 T 10uH R4 I6 B 22K6 R64 I6 B 10K0 TP10 E6 B
C17 G5 B 4.7uF C76 B5 T 180pF C134 K6 T 100uF D12 H4 B MBZ5233B L2 J2 B 10uH R5 J6 B 22K6 R65 J7 B 10K0 TP11 C7 B
C19 I1 T 1nF C77 B6 T 2.7pF C135 L6 T 100uF D13 F7 B BAV70 L4 E1 T 1.2uH R6 H6 B 49K9 R66 B6 B 10K0 TP12 G6 B
C20 K2 T 1nF C78 B7 T 47pF C136 C2 T 33pF D14 E7 B BAV70 L5 E2 T 120nH R7 K3 T 27K4 R67 B3 B 10K0 TP13 G5 B
C21 I2 T 1nF C79 H5 B N/I C137 C2 T 1.8pF D15 E7 B BAV70 L6 D2 T 47nH R8 K3 T 27K4 R68 F4 B 10K0 TP14 J7 B
C22 B2 B 1nF C80 B5 B 47uF C138 B7 B 330pF D16 D7 B BAV70 L7 C1 T 47nH R9 F3 B 3K01 R69 C4 B 20K0 TP15 F4 B
C23 J2 T 1nF C81 F4 B 47uF C139 C4 B 330nF D17 G7 B BAV70 L8 C1 T 47nH R10 J2 T 100R R70 J7 T 20K0 U1 K2 T AD607ARS
C24 C2 B 1nF C82 D4 B 82pF C140 B7 B 680pF D18 G7 B BAV70 L9 D1 T 27nH R11 C2 T 100R R71 C6 B 1K00 U2 H5 B MC33172
C25 L2 T 100nF C83 K7 T 100nF C141 B7 B 150pF D19 F7 B BAV70 L10 D1 T 33nH R12 D4 B 16K2 R72 C7 B 2K21 U3 I6 B MC33172
C26 J3 B 1nF C84 D3 B 1uF C142 C7 B 4.7nF D20 F7 B BAV70 L11 C1 T 33nH R13 H5 B 20K0 R73 B4 B 4K75 U4 C3 B LTC1569
C27 B1 T 1nF C85 J8 T 1uF C143 B2 B 2.2uF FB1 J1 T L12 B1 T 120nH R14 I3 T 100K R74 J7 B 4K75 U5 C4 B MC33172
C28 I1 T 10nF C86 D5 B 100nF C144 E3 B 100nF FL1 F2 T 21.4MHz L13 C3 T 120nH R15 K3 T 2K21 R75 J7 T 27R4 U6 C7 B MC33172
C29 J3 T 1nF C87 C4 B 100nF C145 F5 B 100nF FL2 G2 T 21.4MHz L14 C6 T 27nH R16 C2 B 30K9 R76 D4 B 13K3 U7 I7 B MC33172
C30 K2 T 1nF C88 C7 B 100nF C146 D5 B 4.7uF FL3 G2 T 21.4MHz L15 B7 T 47nH R17 B2 B 30K9 R79 K6 T 475R U8 D6 B TC4S66F
C31 I2 T 10nF C89 E6 B 100nF C147 D6 B 100nF FL4 H2 T 21.4MHz L16 C4 T 33nH R18 D3 B 56K2 R80 D4 B 13K3 U9 J7 T MC33178
C32 E3 B 100nF C90 C6 B 100nF C148 D6 B 100nF FL5 I2 T 21.4MHz L17 B4 T 33nH R19 J3 B 10K0 R81 J8 T 1K00 U10 E6 B AD736J
C33 I3 T 10nF C91 B2 T N/I C149 C6 B 100nF FL6 L2 T 10.7MHz,150kHz L18 B5 T 27nH R20 J5 B 13K3 R84 C4 B 4K53 U11 F5 B ICL7660S
C34 K2 T 10nF C92 E6 B 1uF C150 D5 B 100nF FL7 K2 T 10.7MHz,150kHz L19 B8 T 12.5nH R21 L2 T 150R R85 B2 B 4K75 U12 G6 B LM285
C35 L2 T 10nF C93 E5 B 1uF C151 E2 T 82pF GND TP16 M7 B L20 C7 T 39nH R22 L2 T 0R00 R86 B4 B 475R U13 K4 T LP2980AIM5-4.0
C36 H1 T 10nF C94 I6 B 100nF C152 C2 B 1nF GND TP17 D1 B L21 C5 T 82nH R23 J1 T 332R R87 B7 B 18K2 U14 G4 B LP2951
C37 K2 T 1nF C95 H8 B 100nF C153 B7 B 680pF GND TP18 C6 B L22 C2 T 390nH R24 J2 T 332R R88 B7 B 75K0 U16 C5 B TC4S66F
C38 J2 B 10nF C96 I7 B 100nF C154 E5 B 100nF GND TP19 K8 T L23 K3 T 6.8uH R25 L2 T 332R R89 B7 B 36K5 X1 J3 T 32.150 MHz
C39 B6 T 27pF C97 C6 B 4.7uF C155 G4 B 4.7uF J1 H4 T LPF1 B3 B LFA20 R26 F1 B 56K2 R90 H7 B 562R
C40 K3 T 10pF C98 I8 B 100nF C156 B5 T 150pF J2 F4 T LPF2 B5 B LFA20 R27 I1 T 681R R91 E6 B 15K4
C41 K3 T 10pF C99 F6 B 100nF C157 M6 B 4.7uF J3 J4 B LPF3 L7 T NFE61 R28 E1 B 2K00 R92 H8 B 6K81
C42 K3 T 33pF C100 J4 T 100nF C158 I2 B 1nF J4 L7 T LPF4 L3 T NFE61 R29 J3 B 200R R93 H6 B 22K1
C43 J2 T N/I C101 F5 B 100nF C159 I2 B 100nF J5 C8 T SMB LPF5 L3 T NFE61 R30 H8 B 100K R94 H6 B N/I
C44 B6 T 6.8pF C102 G4 B 100nF C160 J8 B 1uF J6 D3 T SMB LPF6 L4 T LFA20 R31 J3 B 2K67 R95 F4 B 38K3
C45 C2 T 33pF C103 K7 T 4.7uF C161 D5 B 1uF JU1 D2 T X LPF7 B2 B LFA20 R32 C3 B 3K48 R96 G4 B 27K4
C46 D1 T 15pF C104 D3 B 100nF C162 G6 B 1uF JU2 C3 B X LPF8 L7 T LFA20 R33 I6 B 1K00 R97 B3 B 100K
C47 C1 T 15pF C105 D6 B 4.7uF C163 D7 B 1uF JU3 C2 B Inst LPF9 B5 B LFA20 R36 K3 B 100K R98 K3 B 100K
C48 B6 T 10pF C106 D6 B 4.7uF C164 F3 B 1uF JU4 J2 T X&Y Inst LPF10 B6 B LFA20 R37 K3 B 1K50 RF_TP1 H3 B
C49 K2 T 330nF C107 D5 B 4.7uF C165 K1 T 1uF JU5 E2 T X LPF11 L6 T NFE61 R38 J5 B 68K1 RF_TP2 D4 B
C50 C2 T 330nF C108 E6 B 1uF C166 J4 T 1uF JU6 K7 T N/I LPF12 B3 B LFA20 R39 H6 B 68K1 RF_TP3 K6 B
C51 B6 T 22pF C109 D7 B 4.7uF C167 C1 B 1uF JU7 D7 B N/I LPF13 I4 B NFE61 R40 H6 B 137K RF_TP4 I2 B
C52 B7 T 5.6pF C110 I7 B 4.7uF C168 F1 T 47pF JU8 D6 B N/I LPF14 I4 B LFA20 R41 I6 B 1M00 RT1 C7 B 10k
C53 B1 T 1nF C111 D5 B 4.7uF C169 F1 T 3.3pF JU9 C3 B X LPF15 I5 B LFA20 R42 C4 B 49K9 RT2 D4 B 10k
C54 B2 T 1nF C112 I7 B 4.7uF C170 F2 T N/I JU11 L6 T N/I LPF16 B4 B LFA20 R43 C6 B 49K9 RV2 E3 B 50K
C55 B8 T 100pF C113 D3 B 1uF C171 F1 T 18pF JU12 B1 B N/I LPF17 B3 B LFA20 R44 C6 B 49K9 RV4 H5 B 20K
C56 B3 T 1nF C114 F4 B 1nF C172 G2 T N/I JU13 J7 B N/I LPF18 B3 B LFA20 R45 B7 B 3K01 RV5 J6 T 50K
C57 B3 T 1nF C115 J7 T N/I C173 G1 T 18pF JU14 K6 T N/I LPF19 B3 B LFA20 R46 C4 B 49K9 RV6 B4 B 50K
C58 D2 T 33pF C116 F4 B 10nF C174 H2 T N/I JU16 K7 T Inst LPF20 B2 B LFA20 R47 H8 B 20K0 RV7 H7 B 20K
C59 D1 T 12pF C117 F4 B 100nF C175 H1 T 18pF JU18 D5 B Inst LPF21 B2 B LFA20 R48 C6 B 100K RV8 H7 B 1M0
C60 D1 T 15pF C118 G4 B 10nF C176 H2 T N/I JU19 K6 T Inst LPF22 B2 B LFA20 R49 D4 B 11K3 SW1 D7 B BCD10
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Desig Loc Pg Desig Loc Pg Desig Loc Pg Desig Loc Pg Desig Loc Pg Desig Loc Pg Desig Loc Pg Desig Loc Pg
C1 6A 3 C61 3D 3 C119 6C 4 C177 3B 3 JU19 6A 4 LPF22 7D 2 R49 3A 4 SW1 4C 2
C2 6A 3 C62 1D 3 C120 3C 4 JU20 1B 4 M1 2C 3 R50 1C 3 SW2 4C 2
C3 6A 3 C63 3D 3 C121 3C 4 C178 4B 3 JU21 7B 4 Q1 5A 3 R51 6C 4 SW3 5C 2 C12, C18 JU24, JU27 R77-R78 U15
C4 6B 3 C64 2D 3 C122 4A 4 C179 1C 3 JU22 5B 4 Q2 4B 3 R52 5C 4 SW4 5C 2 C55-C57 L3 R82-R83
C5 6B 3 C65 3C 3 C123 3C 3 C180 2C 3 JU23 5D 4 Q3 4D 3 R53 4D 4 SW5 7D 4 JU10 R2 RV1, RV3
C6 5B 3 C66 3D 3 C124 3C 3 D1 6C 4 JU25 7A 4 Q4 5C 3 R54 3C 4 SW6 1E 4 JU15, JU17 R34-R35 TP3, TP6
C7 7C 3 C67 4C 3 C125 5A 4 D2 7C 4 JU26 7A 4 Q5 6C 4 R55 5E 4 T1 5D 3
C8 5C 3 C68 4C 3 C126 5B 4 D3 5C 4 JU28 4D 4 Q6 6E 4 R56 3C 4 T2 4D 3
C9 7C 3 C69 3D 3 C127 5B 4 D4 6D 4 JU29 6D 4 Q7 6C 4 R57 6C 4 T3 7B 4
C10 6C 3 C70 3D 3 C128 1D 3 D5 7D 4 JU30 6E 4 Q8 7D 4 R58 7C 4 TP1 3D 4
C11 7D 3 C71 2D 3 C129 5E 4 D6 5E 4 JU31 2A 2 Q9 7D 4 R59 7D 4 TP4 4A 3
C13 4A 3 C72 3D 3 C130 2D 4 D7 7C 4 JU32 2A 2 Q10 6D 4 R60 4D 4 TP5 8A 3 C180 J6 M1 RT2 TP15
C14 7C 3 C73 1D 3 C131 4E 4 D8 7D 4 JU33 3D 3 Q11 2E 2 R61 7D 4 D20 JU35 Q11 RV8 U16
C15 6C 3 C74 2D 3 C132 7A 4 D9 2E 4 JU34 5A 3 R1 5B 3 R62 5D 4 TP7 5C 3 FB1 L23 R98 SW6 X1
C16 7C 3 C75 2D 3 C133 7A 4 D10 2A 2 JU35 3D 3 R3 2B 4 R63 7D 4 TP8 4D 3 FL7 LPF22 RF_TP4 T3
C17 6C 3 C76 3D 3 C134 6A 4 D11 3E 2 L1 4B 3 R4 7D 3 R64 5D 4 TP9 5E 3
C19 4A 3 C77 2D 3 C135 1E 4 D12 2A 2 L2 5C 3 R5 7D 3 R65 6E 4 TP10 4C 4
C20 6A 3 C78 1D 3 C136 3C 3 D13 4D 2 L4 1B 3 R6 5E 3 R66 7D 4 TP11 3C 4
C21 4A 3 C79 6E 3 C137 4C 3 D14 4D 2 L5 2B 3 R7 5A 3 R67 6E 4 TP12 4D 4
C22 7B 3 C80 6B 4 C138 2C 4 D15 4D 2 L6 1C 3 R8 5A 3 R68 3E 4 TP13 4E 4
C23 4B 3 C81 3E 4 C139 3A 4 D16 4D 2 L7 4C 3 R9 3A 3 R69 3A 4 TP14 6D 4
C24 7B 3 C82 3A 4 C140 2C 4 D17 5D 2 L8 3C 3 R10 4A 3 R70 6B 4 TP15 3E 4
C25 7C 3 C83 5A 4 C141 2C 4 D18 5D 2 L9 3C 3 R11 5E 3 R71 6A 4 U1 6B 3
C26 5C 3 C84 3B 4 C142 3C 4 D19 5D 2 L10 3C 3 R12 3B 4 R72 3C 4 U2 A 6C 3
C27 4D 3 C85 5A 4 C143 7C 4 D20 5D 2 L11 3C 3 R13 6E 3 R73 5B 4 U2 B 5E 3
C28 4A 3 C86 6B 4 C144 2B 2 FB1 4A 3 L12 4C 3 R14 4A 3 R74 6D 4 U3 A 7C 3
C29 5A 3 C87 5B 4 C145 3C 2 FL1 2B 3 L13 3D 3 R15 5A 3 R75 6A 4 U3 B 7D 3
C30 6A 3 C88 3B 4 C146 4B 4 FL2 2B 3 L14 2D 3 R16 7B 3 R76 3A 4 U4 2A 4
C31 4A 3 C89 4B 4 C147 5A 4 FL3 3B 3 L15 1D 3 R17 6B 3 R79 6A 4 U5 A 6B 4
C32 4A 3 C90 2C 4 C148 5A 4 FL4 3B 3 L16 3D 3 R18 3B 4 R80 3A 4 U5 B 3A 4
C33 4A 3 C91 5E 3 C149 5B 4 FL5 4B 3 L17 3D 3 R19 5D 3 R81 5A 4 U6 A 3C 4
C34 6B 3 C92 4C 4 C150 5B 4 FL6 7B 3 L18 2D 3 R20 7D 3 R84 6B 4 U6 B 4A 4
C35 6C 3 C93 4C 4 C151 1B 3 FL7 5B 3 L19 1D 3 R21 6B 3 R85 6A 3 U7 A 5D 4
C36 4C 3 C94 5C 4 C152 6A 3 GND TP16 8B 3 L20 1D 3 R22 7B 3 R86 6B 4 U7 B 6D 4
C37 5B 3 C95 3D 4 C153 2C 4 GND TP17 7C 4 L21 2D 3 R23 5B 3 R87 2C 4 U8 4A 4
C38 5C 3 C96 5D 4 C154 4C 4 GND TP18 7C 4 L22 5C 3 R24 5B 3 R88 2C 4 U9 A 6A 4
C39 2D 3 C97 4A 4 C155 2E 4 GND TP19 8C 4 L23 6A 3 R25 7B 3 R89 3C 4 U9 B 5E 4
C40 5A 3 C98 5D 4 C156 3D 3 J1 2B 2 LPF1 8D 3 R26 4B 3 R90 6C 4 U10 4C 4
C41 5A 3 C99 4E 4 C157 2E 4 J2 2B 2 LPF2 6A 4 R27 4B 3 R91 4C 4 U11 5E 4
C42 5A 3 C100 2D 4 C158 5C 3 J3 7A 2 LPF3 7A 4 R28 4C 3 R92 3D 4 U12 4D 4
C43 6C 3 C101 4E 4 C159 5C 3 J4 7B 2 LPF4 7A 4 R29 5C 3 R93 4D 4 U13 2D 4
C44 2D 3 C102 2E 4 C160 1D 4 J5 1D 3 LPF5 7B 4 R30 3D 4 R94 4D 4 U14 2E 4
C45 4D 3 C103 5A 4 C161 1D 4 J6 1C 3 LPF6 7B 4 R31 5C 3 R95 3E 4 U16 4B 4
C46 3D 3 C104 3B 4 C162 1D 4 JU1 2B 3 LPF7 7C 4 R32 2B 4 R96 2A 2 X1 5A 3
C47 3D 3 C105 5A 4 C163 1D 4 JU2 2A 4 LPF8 2C 4 R33 7D 3 R97 4E 2
C48 2D 3 C106 4A 4 C164 1D 4 JU3 7A 3 LPF9 8D 4 R36 5D 3 R98 4D 3
C49 6C 3 C107 6B 4 C165 1D 4 JU4 5B 3 LPF10 7D 4 R37 5D 3 RF_TP1 1A 3
C50 5E 3 C108 3B 4 C166 1D 4 JU5 1B 3 LPF11 1E 4 R38 7D 3 RF_TP2 5A 3
C51 2D 3 C109 3B 4 C167 1D 4 JU6 7A 4 LPF12 6E 4 R39 6D 3 RF_TP3 3D 3
C52 1D 3 C110 5C 4 C168 1B 3 JU7 5A 4 LPF13 7A 2 R40 5E 3 RF_TP4 3B 3
C53 4C 3 C111 3C 4 C169 2B 3 JU8 5A 4 LPF14 7A 2 R41 5E 3 RT1 3C 4
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AM ENHANCED SYNTHESIZER ANALOG BOARD COMPONENT LAYOUT –  BOTTOM

DATE:   18 APR 99

TITLE:  AM RX ANALOG SYNTHESIZER BOARD - BOTTOM SIDE

BOARD NO:  50082-10

REV DATE:   05 NOV 12DWG No:  01-B-04-01

1

11

21

2

12

22

3

13

23

4

14

24

5

15

25

6

16

26

7

17

27

8

18

28

9

19

29

10

20

30

DANIELS
ELECTRONICS LTD

TM

SN

WO

L5
5.5 TURNS

L6
1.5uH

C49
22nF

L7
1.5uH

C37
1uF

L4
1.5uH

Q5
J211

C38
1uF

C39
1uF

L2
10uH

C63
680nFC45

100nF

1

A

234

B

C

D

56

E

Des Loc SD Des Loc SD Des Loc SD Des Loc SD
C1 3D T C65 1E T R12 3B T TP6 5B T
C2 5A T D1 1D T R13 6A T TP7 4B T
C4 1C T D2 1D T R14 6A T TP8 4B T
C5 3B T D3 2E T R15 3A T TP9 2D T
C6 5A T D4 4E T R16 1A T U1 3C T
C7 5A T D5 2B T R17 1A T U2 1C T
C8 1B T D6 1E T R18 3B T U3 2C T
C9 1C T D7 1D T R19 2A T U4 2C T
C10 3B T FID1 6A T R20 1D T U5 3C T
C11 3B T FID2 1E T R22 3B T U6 5B T
C12 5A T R23 5B T U7 4A T
C13 4A T J1 1C T R24 4A T U8 4A T
C14 1A T J2 6D T R25 1C T U9 6D T
C15 4A T J3 2E T R26 4E T U10 4B T
C16 1A T JU1 2B T R27 2E T U11 5E T
C17 1D T JU2 1A T R28 4C T U17 3D T
C18 1A T JU3 4C T R29 4C T U18 2D T
C19 5B T JU4 1A T R30 4E T U19 2D T
C20 4B T JU5 6C T R31 3E T U20 2B T
C21 4B T JU6 6C T R32 5C T
C22 4B T L2 5A B R33 5C T
C23 1E T L4 1D B R34 5B T
C24 3D T L5 2E B R35 5C T
C25 3D T L6 2C B R36 5C T
C26 3B T L7 2D B R37 2D T
C27 3A T L8 5E T R38 2B T
C28 2E T L11 6E T R39 3C T
C29 4C T L12 5D T R40 5E T
C30 4C T L13 1D T R41 4D T
C31 4C T L14 2E T R42 1B T
C32 3E T LABEL1 2B B R43 1B T
C33 4E T LABEL2 2B B R44 3D T
C34 2E T LED1 5C T R45 4D T
C35 2E T LOGO2 4A B R46 4D T
C36 3E T MECH1 1A T R47 2D T
C37 6D B MECH2 1C T R48 3D T
C38 5D B MECH3 1E T R49 4E T
C39 4D B MECH4 6E T R50 1A T
C40 1E T MECH5 6C T R51 3C T
C41 5D T MECH6 6A T R52 5E T
C42 5D T MECH7 4C T R53 2B T
C43 5D T P1 5A T R57 1C T
C44 5E T Q1 6B T R58 2C T
C45 4D B Q2 1B T R59 2D T
C46 4D T Q3 3B T R60 2C T
C47 4D T Q4 3B T R61 2C T
C48 1C T Q5 2E B R62 1D T
C49 4C B Q6 4D T R63 3C T
C50 1B T R1 1C T R65 4D T
C51 2B T R2 4C T R66 3C T
C52 4D T R3 6B T RV1 1A T
C53 5E T R4 5B T TCXO1 2A T
C58 6E T R5 1B T TL1 5D T
C59 6D T R6 1B T TP0 5C T
C60 3D T R7 1B T TP1 6C T
C61 1D T R8 1C T TP2 4A T
C62 1D T R9 1B T TP3 3A T
C63 1D B R10 3B T TP4 1D T
C64 4D T R11 2B T TP5 2B T

Date Created: 11/14/2012
Date Revised: 

Title: AM RX Analog Synthesizer Board
50082-10-01-CCLT-04-01 AM RX Analog Synth.xlsx 1 of 1
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DATE:   18 APR 99

TITLE:  AM RX ANALOG SYNTHESIZER BOARD - TOP SIDE

BOARD NO:  50082-10

REV DATE:   07 NOV 12DWG No:  01-T-04-01

1
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21
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4
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24

5
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6
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26

7
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27

8

18

28

9

19

29

10

20

30

DANIELS
ELECTRONICS LTD

TM

R66
1K00

C65
13pF

R52
475R

R51
N/I

L13
1uH

J2

J1
N/I

D7
N/I

R26
2R21

R32
68K1

R33
1K00

R36
4K53

C42
22uF

R60
68K1

R62
4K75

C32
100uF

R40
475R

C47
330pF

R31
49R9

R44
N/I

U11
MSA-0611

Q6
N/I

C28
6.8uF C36

N/I

C35
5.6pF

C14
10nF

C18
47uF

C8
100nF

R5
100R

RV1
5K0

R7
10K0

C16
1nF

C51
100nF

R11
10K0R53

49K9

R8
10K0

C9
10nF

U2
OP950

R38
49K9

R28
10R0R61

20K0

C46
N/I

R45
N/I

R46
N/I

C52
10nF

R41
N/I

C41
100nF

C44
10nF

L11
47nH

C58
47pF

C53
27pF

C43
10nF

L12
47nH

C59
27pF

C26
1nF

C10
100nF

R18
10K0

R22
221K

U4
OP950

U1
OP950

C61
4.7uF

R1
49R9

C4
10nF

R57
274K

C62
10nF

C23
N/I

R20
10R0

TCXO1
10MHz

VCTCXO

C15
4.7uF

R15
10R0

U9
SI9945AEY

U8
LP2951

C13
4.7uF

R25
10R0

C20
4.7uF

C29
47uF

R24
10R0

C21
10nF

C22
10nF

R29
3K92

C30
10nF

U7
LP2951

C27
4.7uF

C17
1nF

C25
1nF

R39
100K

C1
1nF

U17
LTC1257I

U19
MC33172

C24
1nF

C34
10nF

R27
11K8

C60
2.2uFR63

10R0

C6
47uF

R14
10K0

C7
10nF

C2
1nF

Q1

C12
4.7uF

U10
MC145193

R35
10K0

R34
10K0

R3
10K0

R4
10K0

R13
11K8

C19
10nF

R23
10R0

U6
LT1129I

U3
OP950

U5
OP140A

R19
10K0

R12
10K0

R9
1K00

R10
10K0

C5
100nF

R6
1K00

R17
5K11

C11
1uF

R16
5K11

U20
MC74HC14AD

R30
10R0

D4
BYD17J

C33
100uF

R58
825K

C48
100nF

R42
49K9

C50
100nF

R43
49K9

U18
PIC12F675

R37
49K9

R59
10K0

LED1

R2
332R

R47
1K00 R48

1K00

R49
2R21

R50
10K0

L8
150nH

R65
100R C64

100nF

C40
6.8pF

C31
1nF

BC807-25
Q3

Q4
BC817-25

D5
BAS16

1

5

2

6

J3

D3
MMBD701

D6
SMV1212-4

D2
MMBV609L

D1
MMBV609L

Q2
BC817-25

BC817-25

Y

Y

X

X

JU6
RX

JU3

JU1

JU4

JU5
TX

JU2
N/I

TL1
 RG-178 COAX JUMPER

L14
1.5uH

P1

24 AWG
TEFLON TUBE

TL1 INSTALLATION DETAILS:
- The coax center conductor is terminated from J2 to R46-pin 1.
- The coax shield is grounded to the bottom pads of R45 and C46.

Notes: 

1.  TL1 is grounded at one end only.
2.   R45 and C46 are not installed. Ensure that the correct pads of 
      the SMT footprints are chosen for TL1's braided shield termination.

L14 INSTALLATION DETAILS;
- The Teflon insulated lead is terminated at D6-Anode1 shown below.
- The uninsulated lead is terminated at the through hole lead located beside C34 (from L5).

Note: L14's final position rests the device body between C28 and U18.

TP4

1

A

2 3 4

B

C

D

5 6

E

TP9

TP7TP8

TP5

TP6

TP2

TP1

TP3

TP0

+9.5V SUPPLY

AM ENHANCED SYNTHESIZER ANALOG BOARD COMPONENT LAYOUT –  TOP

50082-10-01-T-04-01
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AM ENHANCED SYNTHESIZER ANALOG BOARD SCHEMATIC CLT

Desig Loc Pg Desig Loc Pg Desig Loc Pg Desig Loc Pg
C1 8C 1 C63 9D 1 R24 4E 1 U8 3B 1
C2 1C 1 C64 8D 1 R25 5C 1 U9 A 4B 1
C4 1D 1 D1 5B 1 R26 4A 1 U9 A 4B 1
C5 2A 1 D2 5B 1 R27 7B 1 U9 B 6F 1
C6 2B 1 D3 7A 1 R28 5E 1 U10 5E 1
C7 2C 1 D4 5A 1 R29 5E 1 U11 8A 1
C8 1D 1 D5 3E 1 R30 5A 1 U17 8C 1
C9 1D 1 D6 5B 1 R31 8B 1 U18 7C 1 C3 L9-L10 U11-U16
C10 2F 1 D7 6C 1 R32 6E 1 U19 A 6C 1 C55-C57 R21
C11 3F 1 J1 1D 1 R33 2F 1 U19 B 9D 1 L1 R54-R56
C12 4A 1 J2 10A 1 R34 3E 1 U20 A 2A 1 L3 R64
C13 4B 1 J3 10C 1 R35 3F 1 U20 B 2E 1
C14 3C 1 JU1 2D 1 R36 6E 1 U20 C 2E 1
C15 4B 1 JU2 2C 1 R37 6D 1 U20 D 2E 1
C16 3D 1 JU3 5D 1 R38 3E 1 U20 E 6F 1
C17 7C 1 JU4 3C 1 R39 5D 1 U20 F 6F 1
C18 4C 1 JU5 10B 1 R40 8A 1 C65 JU6 P1 TCXO1
C19 4D 1 JU6 10B 1 R41 8B 1 D7 L14 Q6 TL1
C20 5E 1 L2 2B 1 R42 1E 1 J3 LED1 R66 TP9
C21 4E 1 L4 4B 1 R43 1E 1 RV1 U20
C22 4E 3 L5 6B 1 R44 8C 1
C23 5B 1 L6 5C 1 R45 8C 1
C24 6C 1 L7 6A 1 R46 8B 1
C25 4C 1 L8 8A 1 R47 6D 1
C26 5F 1 L11 9A 1 R48 7C 1
C27 5E 1 L12 9A 1 R49 4A 1
C28 7B 1 L13 6C 1 R50 3C 1
C29 6E 1 LED1 2F 1 R51 5F 1
C30 6E 1 P1 1B 1 R52 8A 1
C31 5E 1 Q1 2B 1 R53 1E 1
C32 5A 1 Q2 2D 1 R57 5D 1
C33 5A 1 Q3 3F 1 R58 5D 1
C34 6A 1 Q4 3E 1 R59 9D 1
C35 7A 1 Q5 7A 1 R60 9D 1
C36 7B 1 Q6 8B 1 R61 8D 1
C37 6E 1 R1 1D 1 R62 9D 1
C38 6E 1 R2 1F 1 R63 8D 1
C39 6E 1 R3 2B 1 R65 8D 1
C40 5B 1 R4 2B 1 RV1 2C 1
C41 8B 1 R5 2D 1 TCXO1 3C 1
C42 8A 1 R6 2D 1 TL1 3C 2
C43 9A 1 R7 2D 1 TP0 10C 1
C44 8A 1 R8 2D 1 TP1 3A 1
C45 6E 1 R9 2D 1 TP2 3B 1
C46 8C 1 R10 3F 1 TP3 3B 1
C47 8A 1 R11 3E 1 TP4 6E 1
C48 2E 1 R12 3F 1 TP5 2E 1
C49 7E 1 R13 4A 1 TP6 2E 1
C50 2E 1 R14 4B 1 TP7 2F 1
C51 2E 1 R15 4C 1 TP8 4F 1
C52 8B 1 R16 3C 1 TP9 6C 1
C53 9B 1 R17 2C 1 U1 1B 1
C54 5F 1 R18 3E 1 U2 1E 1
C58 9B 1 R19 3D 1 U3 1E 1
C59 9B 1 R20 4B 1 U4 1F 1
C60 8D 1 R21 5B 1 U5 1F 1
C61 7C 1 R22 1A 1 U6 3A 1
C62 6C 1 R23 4E 1 U7 3B 1

Last Used Designators

Unused Designators

Date Created: 4/28/2010
Date Revised: 11/16/2012

Title:AM RX Analog Synthesizer
50082-10-01-SCLT-04-01 CLT for SCH.xlsx 1 of 1
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AM ENHANCED SYNTHESIZER ANALOG BOARD SCHEMATIC
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TITLE:

Drawing Number

SHEET

01-S-04-01-1

1

139.4 - 158.4 MHz Enhanced Synthesizer Analog Board

of 1

Board

50082
Rev

10
LJDesigned By:

Approved By:DR

Date Created: 06 Jul 1999
Revised By: LJ25 OCT 2012Date Revised:

Hardware
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C35
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C37
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C41
100nF
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C43
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C44
10nF

C45
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C46
N/I

C47
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C48
100nF

C49
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+

C60
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4.7uF

C62
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C63
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C64
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1
2
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1
2
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D3
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BYD17J

D5
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1
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2
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2
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J3

PIC PROGRAMMING PORT

XY JU1
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LED1
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R1
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332R

R3
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R4
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R5
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R6
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R7
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R8
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R9
1K00

R10
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R11
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R12
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R13
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R14
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R15
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R16
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R17
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R26
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R35
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N/I
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R60
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R62

4K75
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cw

FREQ. CONTROL
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TP0

TP1

TP2

TP3

3.3VDC
TP4

TP5

TP6

TP7

TP8

TP9

POWER CONTROL U1
OP950

ENABLE ACTIVE HIGH
U2
OP950
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DATA INPUT
U4
OP950
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2
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GND
3
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4

SD
5
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6
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4
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5
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6
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8

U17
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D
8

GP4
3
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4
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5
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6
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7

U18
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2
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1

4
8

V+

V-
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MC33172

5

6
7

U19B
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7
14

1 2
Vdd

Vss

U20A
MC74HC14AD

3 4

U20B
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65

U20C

MC74HC14AD

9 8

U20D
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1011

U20E
MC74HC14AD

13 12

U20F
MC74HC14AD

+5V

+9.5V

P1

+9.5V SUPPLY

+8V SWITCHED

+5V SWITCHED

+5V

EXTERNAL REFERENCE
INPUT (50OHMS)

(Optional)

J1
N/I

J2

+5V

+5V SWITCHED

+5V SWITCHED

+5V SWITCHED

+5V SWITCHED

ENB

CLK

DIN

+5V SWITCHED

+8V SWITCHED

+5V
+5V

+5V SWITCHED

+9.5V

+8V SWITCHED

+8V SWITCHED

+5V SWITCHED

+8V SWITCHED +5V SWITCHED

+5V

PRODUCT IDENT

+5V

UNUSED DEVICES
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AM ENHANCED SYNTHESIZER DIGITAL BOARD COMPONENT LAYOUT

BOTTOM TOP

50021-04-02-T-05-0150021-04-02-B-05-01

DATE: 25 MAR 96

TITLE: OS(R/T)-3A AM DIGITAL BOARD COMPONENT LAYOUT - TOP 

BOARD NO: 50021-04

REV DATE:  06 NOV 12DWG No: 02-T-05-01

1

11

21

2

12

22

3

13

23

4

14

24

5

15

25

6

16

26

7

17

27

8

18

28

9

19

29

10

20

30

DANIELS
ELECTRONICS LTD

TM

R1
0R0

R20
27k4

R34
27k4

R36
27k4

R12
27k4 R18

27k4

R38
27K4

R21
27k4

R9
27k4

R7
27k4

R35
27k4

R37
27k4

R22
27k4

R5
27k4

R28
27k4

R29
27k4

R13
27k4

R14
27k4

R15
27k4

R16
27k4

R27
27k4

R26
10k0

R17
27k4

R33
332R

R32
100R

R31
100R

C10
100nF

C11
100nF

C12
100nF

C13
100nF

C14
100nF

R30
100R

R23
10k0

R3
27k4

R2
27k4

C1
100nF

C2
100nF

Q11
BC817

Q8
BC817

Q7
BC817

Q6
BC817

Q5
BC817

Q4
BC817

Q3
BC817

Q1
BC817

Q10
BC817

D1
BAS16

D2
BAS16

D4
BAS16

R40
27k4

R41
221k

R42
1k0

2

3

4

1

A B C

C1    C4   T
C2    C4   T
C3    A4   B
C4    C4   B
C5    B4   B
C6    C2   B
C7    C1   B
C8    C1   B
C9    B1   B
C10  A4   T
C11  A4   T
C12  A3   T
C13  A3   T
C14  A3   T
C15  A4   B

D1    B4   T
D2    B4   T
D3    B3   B
D4    B3   T

J1     B1   B
J2     A1   B
J3     C1   B
J4     A1   B

JU1  B4   B
JU2  B3   B

L1    A4   B

P1    B1   B
P2    A3   B

Q1   C4    T
Q2    B3   B
Q3    B3   T
Q4    B4   T
Q5    B4   T

Q6    B3   T
Q7    B3   T
Q8    A2   T
Q9    C1   B
Q10  A2   T
Q11  B1   T

R1    C1   T
R2    C4   T
R3    C4   T
R4    B3   B
R5    B2   T
R6    B1   B
R7    C2   T
R8    B1   B
R9    C2   T
R10   A3  B
R11  C2   B
R12  B1   T
R13  B2   T
R14  C2   T
R15  C2   T
R16  C3   T
R17  C3   T
R18  C1   T
R19  B1   B
R20  B1   T
R21  C2   T
R22  B2   T
R23  B4   T
R24  B3   B
R25  B3   B
R26  B3   T
R27  A3   T
R28  B2   T
R29  A2   T
R30  B4   T
R31  A4   T
R32  A3   T

DES  LC SD
COMPONENT LOCATION TABLE

DES LC SD DES LC SD
R33  A3   T
R34  A2   T
R35  A1   T
R36  A2   T
R37  A1   T
R38  C1   T
R39  C3   B
R40  B2   T
R41 C4    T
R42 C1    T

TP1 A4    B
TP2  C2   B
TP3  C4   B
TP4  C3   B
TP5  C3   B
TP6  C3   B
TP7  C2   B

U1    B4   B
U2    B4   B
U3    A1   B
U4    A2   B
U5    C4   B
U6    C3   B
U7    C3   B
U8    C3   B
U9    C2   B

X1    C2   B

DATE: 31 MAR 97

TITLE: OS(R/T)-3A AM DIGITAL BOARD COMPONENT LAYOUT - BOTTOM 

BOARD NO: 50021-04

REV DATE:  06 NOV 12DWG No: 02-B-05-01

1
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21

2

12
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3

13

23

4

14
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5

15

25

6
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7
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27

8
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28

9

19

29
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20

30

DANIELS
ELECTRONICS LTD

TM

C8
4.7uFU3

MC33064
R8
6k81

R19
27k4

C9
100nF

Q9
BC817

U4
68HC711E9

X1
 8.0Mhz

C7
22pF

R11
10M0

C6
22pF

R39
27k4

R4
27k4R10

27k4
R25
10k0

Q2
BC817

R24
10k0

L1
10uH

C5
47uF

C3
47uF U1

SI9933Y

U2
LP2951

C4
47uF

R6
27k4

D3
BAS16

JU2
SEL

C15
10uF JU1

U9
OPL550

U8
OP140A

U7
OP140A

U6
OP140A

U5
OP140A

P1   1ROW x 12P

1ROW x 9P

P2    1ROW x 6P

J4
N/I J1

J2

J3

JU2

9.6 MHz 
REFERENCE

10 MHz 
REFERENCE

NOT INSTALLED INSTALLED

2

3

4

1

A B C

TP2

TP7

TP6

TP5

TP4

TP3
TP1

C1    C4   T
C2    C4   T
C3    A4   B
C4    C4   B
C5    B4   B
C6    C2   B
C7    C1   B
C8    C1   B
C9    B1   B
C10  A4   T
C11  A4   T
C12  A3   T
C13  A3   T
C14  A3   T
C15  A4   B

D1    B4   T
D2    B4   T
D3    B3   B
D4    B3   T

J1     B1   B
J2     A1   B
J3     C1   B
J4     A1   B

JU1  B4   B
JU2  B3   B

L1    A4   B

P1    B1   B
P2    A3   B

Q1   C4    T
Q2    B3   B
Q3    B3   T
Q4    B4   T
Q5    B4   T

Q6    B3   T
Q7    B3   T
Q8    A2   T
Q9    C1   B
Q10  A2   T
Q11  B1   T

R1    C1   T
R2    C4   T
R3    C4   T
R4    B3   B
R5    B2   T
R6    B1   B
R7    C2   T
R8    B1   B
R9    C2   T
R10   A3  B
R11  C2   B
R12  B1   T
R13  B2   T
R14  C2   T
R15  C2   T
R16  C3   T
R17  C3   T
R18  C1   T
R19  B1   B
R20  B1   T
R21  C2   T
R22  B2   T
R23  B4   T
R24  B3   B
R25  B3   B
R26  B3   T
R27  A3   T
R28  B2   T
R29  A2   T
R30  B4   T
R31  A4   T
R32  A3   T

DES  LC SD
COMPONENT LOCATION TABLE

DES LC SD DES LC SD
R33  A3   T
R34  A2   T
R35  A1   T
R36  A2   T
R37  A1   T
R38  C1   T
R39  C3   B
R40  B2   T
R41 C4    T
R42 C1    T

TP1 A4    B
TP2  C2   B
TP3  C4   B
TP4  C3   B
TP5  C3   B
TP6  C3   B
TP7  C2   B

U1    B4   B
U2    B4   B
U3    A1   B
U4    A2   B
U5    C4   B
U6    C3   B
U7    C3   B
U8    C3   B
U9    C2   B

X1    C2   B

DATE: 31 MAR 97

TITLE: OS(R/T)-3A AM DIGITAL BOARD COMPONENT LAYOUT - BOTTOM 

BOARD NO: 50021-04

REV DATE:  06 NOV 12DWG No: 02-B-05-01

1
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21

2
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23
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14

24

5

15

25

6

16

26

7
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27

8
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28

9
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29
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30

DANIELS
ELECTRONICS LTD

TM

C8
4.7uFU3

MC33064
R8
6k81

R19
27k4

C9
100nF

Q9
BC817

U4
68HC711E9

X1
 8.0Mhz

C7
22pF

R11
10M0

C6
22pF

R39
27k4

R4
27k4R10

27k4
R25
10k0

Q2
BC817

R24
10k0

L1
10uH

C5
47uF

C3
47uF U1

SI9933Y

U2
LP2951

C4
47uF

R6
27k4

D3
BAS16

JU2
SEL

C15
10uF JU1

U9
OPL550

U8
OP140A

U7
OP140A

U6
OP140A

U5
OP140A

P1   1ROW x 12P

1ROW x 9P

P2    1ROW x 6P

J4
N/I J1

J2

J3

JU2

9.6 MHz 
REFERENCE

10 MHz 
REFERENCE

NOT INSTALLED INSTALLED

2

3

4

1

A B C

TP2

TP7

TP6

TP5

TP4

TP3
TP1

C1    C4   T
C2    C4   T
C3    A4   B
C4    C4   B
C5    B4   B
C6    C2   B
C7    C1   B
C8    C1   B
C9    B1   B
C10  A4   T
C11  A4   T
C12  A3   T
C13  A3   T
C14  A3   T
C15  A4   B

D1    B4   T
D2    B4   T
D3    B3   B
D4    B3   T

J1     B1   B
J2     A1   B
J3     C1   B
J4     A1   B

JU1  B4   B
JU2  B3   B

L1    A4   B

P1    B1   B
P2    A3   B

Q1   C4    T
Q2    B3   B
Q3    B3   T
Q4    B4   T
Q5    B4   T

Q6    B3   T
Q7    B3   T
Q8    A2   T
Q9    C1   B
Q10  A2   T
Q11  B1   T

R1    C1   T
R2    C4   T
R3    C4   T
R4    B3   B
R5    B2   T
R6    B1   B
R7    C2   T
R8    B1   B
R9    C2   T
R10   A3  B
R11  C2   B
R12  B1   T
R13  B2   T
R14  C2   T
R15  C2   T
R16  C3   T
R17  C3   T
R18  C1   T
R19  B1   B
R20  B1   T
R21  C2   T
R22  B2   T
R23  B4   T
R24  B3   B
R25  B3   B
R26  B3   T
R27  A3   T
R28  B2   T
R29  A2   T
R30  B4   T
R31  A4   T
R32  A3   T

DES  LC SD
COMPONENT LOCATION TABLE

DES LC SD DES LC SD
R33  A3   T
R34  A2   T
R35  A1   T
R36  A2   T
R37  A1   T
R38  C1   T
R39  C3   B
R40  B2   T
R41 C4    T
R42 C1    T

TP1 A4    B
TP2  C2   B
TP3  C4   B
TP4  C3   B
TP5  C3   B
TP6  C3   B
TP7  C2   B

U1    B4   B
U2    B4   B
U3    A1   B
U4    A2   B
U5    C4   B
U6    C3   B
U7    C3   B
U8    C3   B
U9    C2   B

X1    C2   B
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AM ENHANCED SYNTHESIZER DIGITAL BOARD SCHEMATIC
A

A

B

B

C

C

D

D

E

E

F

F

G

G

H

H

I

I

J

J

K

K

L

L

M

M

N

N

O

O

P

P

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 9

1 1
0 0

9.6 MHz 10 MHz

Reference Reference

JU2 Not Installed Installed

J3     C7
J4     H5

JU1  F2
JU2  L2

L1    D2

P1    C2
P2    C7
Q1    F3
Q2    F6
Q3    M2
Q4    M7
Q5    M8
Q6    M8
Q7    M9
Q8    N5
Q9    N4
Q10  N4
Q11  N3

R1    D6

DES LC
COMPONENT LOCATION TABLE

C1    D2
C2    E2
C3    E2
C4    G2
C5    H2
C6    I3
C7    I3
C8    K5
C9    K5
C10  M7
C11  M7
C12  N7
C13  N8
C14  N9
C15  F3

D1    M7
D2    M8
D3    M8
D4    M9

J1     C6
J2     C6

DES  LC DES  LC

R2    E3
R3    F2
R4    G6
R5    G4
R6    G5
R7    H4
R8    H3
R9     I4
R10   I2
R11  J3
R12  L6
R13  L2
R14  K3
R15  L3
R16  L3
R17  L3
R18  L6
R19  L6
R20  L6
R21  M2
R22  M3
R23  M7
R24  M8

DES  LC

R25  M8
R26  M9
R27  M5
R28  M3
R29  M4
R30  N7
R31  N8
R32  N8
R33  N9
R34  N5
R35  N4
R36  N4
R37  N3
R38  I5
R39  L2
R40  N9
R41  E3
R42  I5

TP1  H2
TP2  J2
TP3  N7
TP4  N7

DES  LC

TP5  N8
TP6  N9
TP7  M9

U1    F2
U2    H2
U3    H3
U4    J2
U5    N7
U6    N7
U7    N8
U8    N9
U9    N9

X1    I3

HIGHEST REFERENCE DESIGNATORS

UNUSED REFERENCE DESIGNATORS TITLE:

DATE:

DWG No.:

BOARD No.:

DWN BY: APRVD:

DWG REV DATE:

REVISED BY:

REV:

DANIELS
ELECTRONICS LTD

TM

VICTORIA BC.

25 OCTOBER 2012

LARRY JOE02-S-05-01-1

50021-04

ENABLE
ACTIVE HIGH

DATA OUTPUT

LOCK DETECT INPUT

POWER CONTROL

CLK

OS(R/T)-3A AM DIGITAL BOARD SCHEMATIC DIAGRAM

JU2

U9

-----

R41

J4

X1

Q11

C15

04

STAN P23 APRIL 1992

-----

-----

-----

-----

-----

-----

-----

-----

-----

-----

FREQ
REF

+12V PRG

PRIORITY COR

CHAN SEL1 (I/P)

TCXO MOD INPUT 

+9.5 VDC SUPPLY

MODULATION INPUT

TCXO MOD INPUT 

RX MUTE

MODULATION INPUT

POWER DOWN (I/P)

TO ALL +5 VDC SUPPLY POINTS

PC7 (I/P)

PC6 (I/P)

PC5 (I/P)

PC4 (I/P)

+9.5 VDC SUPPLY

PTT (I/P) A(L) 

BOOTSTRAP (I/P)

SW4 COM (O/P)

SW3 COM (O/P)

SW2 COM (O/P)

SW1 COM (O/P)

RX DATA (I/P)

TX DATA (O/P)

PTT CONTROL (O/P)

CHAN SEL0 (I/P)

CHAN SEL2 (I/P)

CHAN SEL3 (I/P)

R8
6K81

Q8
BC817

Q9
BC817

Q10
BC817

R27
27K4

R34
27K4

R35
27K4

R36
27K4

Q11
BC817

R22
27K4

R37
27K4

R13
27K4

C9
100nF

Q3

BC817

R2
27K4

Q1
BC817

Q2
BC817

Q4
BC817

Q5
BC817

Q6
BC817

ENB

CLK

DIN

LOCK

DIN

PWCTL

OUTPUT

SENSE

5VTAP

FB

INPUT

ERROR

SHDN

GND

1

2

6

74

3

5

8

LP2951

U2

P
2
-1

P
2
-6

P2-3

P1-1

P2-4

P1-9

P1-17

VSS

MODA

AS

E

R/W

EXTAL

XTAL

PC7

PC6

PC5

PC4

PC3

PC2

PC1

PC0

RESET

XIRQ

IRQ

PD5

PD4

PD3

PD2

PD1

PD0

VDD

MODB

VRH

PE7

PE6

PE5

PE4

PE3

PE2

PE1

PE0

PB7

PB6

PB5

PB4

PB3

PB2

PB1

PB0

PA7

PA6

PA5

PA4

PA3

PA2

PA1

PA0

VRL

1

2

3

4

5

6

7

8

16

15
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9

17
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26 34

33

32

31
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29

28

27

42

41

40

39
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37

36

35

43

45

47

49

44

46

48

50

51

52

U4

68HC711E9

D1

D1

D2

D2

S1

G1

S2

G2

1

2

3

4 5

6

7

8

U1

SI9933DY

P1-12

P1-19

P1-11

P1-5

P1-13

P1-6

P1-14

P1-15

P1-8

P1-16

27K4
R14

27K4
R16 R17

27K4

DGND
DGND

DGND

DGND DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGND

DGNDDGND DGND

+5VD

+5VD

+5VD

+5VD

27K4
R15

+5VD +5VD

+5VD +5VD +5VD

+5VD

DGND

+5VD

+5VD

DGND

DGND

P1-4

R5
27K4

R3
27K4

R1
0R0

R6
27K4

R4
27K4

R23
10K0

R24
10K0

R25
10K0

R26
10K0

R32
100R

R31
100R

R30
100R

P1-1

P1-2

P1-4

P1-5

P1-6

P1-8

P1-9

P1-11

P1-12

P1-13

P1-14

P1-16

P1-17

P1-18

P1-19

P1-20

P1-15

100nF

C1

100nF

C2

R12

27K4

R18

27K4

R19

27K4

R20

27K4

+C8

4.7uF

+ C5

47uF

TP1

+

C4

47uF

IN

GND

RESET

1

2

4U3

MC33064

DGND

L1

10.0uH

+ C3
47uF

DGND

P1-20

+5VD

P1-12B

1

2

3

4

5

6

P2

1

J2

1
J1

1

2

3

4

5

6

7

8

9
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11
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13

14

15

16

17

18

19

20

21

P1

P
1
-1

2
B

DGND

LOCK

CLK

ENB

27K4
R21

DGND

27K4
R29

27K4
R9

27K4
R28

R7
27K4

27K4
R10

X1

8.0 Mhz

10M0
R11

DGND

P2-1

P2-2

P2-3

P2-4

P2-6

1
J3

P1-18

22pF
C7

TP2

P1-2

DGND DGND

332R
R33

1

J4

+5VD

R39
27K4

+5VD

DGND

PWCTL

DGND

Q7
BC817

DGND

100nF
C11

100nF
C10

DGND

22pF
C6

D1

BAS16

D2

BAS16

D3

BAS16

D4

BAS16

+5VD

DGND

R41

221K0

C15

10uF

DGND

JU1

R42

1K00

TP7 R40

27K4

DGND

100nF

C14

100nF

C13

100nF

C12

DGND DGND DGND

+5VD

+5VD

+5VD

27K4

R38

DGND

DGND

DGND

VCC

OUT

GND

OPL550
U9

DGND

TP4

TP5

TP6

TP3

U8

OP140A

U7

OP140A

U6

OP140A DGND

P
2
-2

U5
OP140A

1 2

JU2

P1-17
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FREQUENCY SELECT HANDLE COMPONENT LAYOUT

50088-04-01-T-03-01

A

DATE:  28 APRIL 2000

TITLE:  FRONT PANEL FREQUENCY SELECT HANDLE BOARD

BOARD NO:  50088-04

REV DATE:   21 MARCH 2005DWG No:  01-T-03-01

1

11

21

2

12

22
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23

4

14

24

5

15
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16

26

7

17

27

8

18

28

9

19

29

10

20

30

DANIELS
ELECTRONICS LTD

TM A

R8
10K

C4
100nF

R9
10K

R1
10K

C5
100nF

C2
22pF

R4
6K81

C1
22pF

X1
8MHz

U1
16C63A

D6
BAS16

D1
BAS16

D2
BAS16

D3
BAS16

R5
10K

D4
BAS16

R2
10K

R3
10K

D5
BAS16

R6
0R0

R7
10K

A A

U3
78L05

C3
22uF

A A A A

U2
PDSP 1881 SW1SW2SW3
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PARTS LISTPARTS LIST

MT-3  AM RECEIVER MAINBOARD

Part Number Description Qty. Narration
VR-3A130-SYF210 RECEIVER, MT-3/AM, 118-137 MHz
A12-RX3AMF-00 RECVR MAIN ASSY,VR-3AM 8.33kHz
3702-63201025 BRACKET/MTG, TYPE N CONN,AM RX 1 (Final Assy Hdw)
7910-WP0WP014 CABLE,SMB PLUG-PLUG,RG316,14cm 1
7910-WP7NJ013 CABLE,SMB R/A PL-N(CSK)JK,13cm 1
3702-66100920 CASE, OS-3H SYNTH. MODULE,ALUM 1 (Synth Final Assy)
3702-62501010 CASE,14HP RF PLUG-IN,MT-3/4 RX 1 (Final Assy Hdw)
3702-10000120 FASTENER, QUICK RELEASE, GRAY 4 (Front Panel Assy)
1210-43030350 FERRITE, BEAD,43MIX,3x3.5mm OD 1 (Synth Final Assy)
5630-12023250 GASKET, BeCu,4FINGER,.71",CLIP 2 (Final Assy Hdw)
5671-250N062B HOLE PLUG/.250" HOLE,NYLON,BLK 1 (Front Panel Assy)
7419-17811363 JUMPER/COAX/RG178, AM SYNTH 1 (TL1: Synth Final Assy)
3702-66100921 LID, CASE,OS-3H SYNTH/MODL.,AL 1 (Synth Final Assy)
5814-3M0LK00S LOCKWASHER/SPLIT, M3, A2 STEEL 4 (Final Assy Hdw)
3802-61001071 PANEL/FRNT,W/IDENT:RX/EXTR,CLR 1 (Front Panel Assy)
3702-63001101 PANEL/REAR,POS1,14HP EXTRUSION 1 (Final Assy Hdw)
5876-D1470210 PIN, 2 x 10mm, GROOVED W/PILOT 4 (Synth Final Assy)
5812-2M0PP04S SCREW, M2 X 4, PAN/PHILLIPS,A2 13 (Synth Final Assy)
5812-3M0FP06S SCREW, M3 X 6,FLAT/PHILLIPS,A2 4 (Front Panel Assy)
5812-3M0PP08T SCREW, M3x8,PAN/PHILLIPS,BLACK 4 (Final Assy Hdw)
5812-2M0FP04S SCREW,M2 x 4, FLAT/PHILLIPS,A2 8 (Synth Final Assy)
5812-2M5PP06S SCREW,M2.5 X 6,PAN/PHILLIPS,A2 2 (Synth Final Assy)
5812-2M5FP14S SCREW,M2.5x14 FLAT/PHILLIPS,A2 2 (Front Panel Assy)
5812-2M5FP24S SCREW,M2.5x24.5,FLAT/PHILLI,A2 1 (Synth Final Assy)
5812-2M5VP08S SCREW,M2.5x8,OVAL CS/PHILPS,A2 2 (Final Assy Hdw)
5812-3M0VP08S SCREW,M3 x 8,OVAL CS/PHILPS,A2 6 (Final Assy Hdw)
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MT-3 AM Receiver Mainboard (Continued)

Part Number Description Qty. Narration
5120-J2SC01BG SMB/JACK,2 HOLE FLANGE,PNL MNT 1 (Synth Final Assy)
5805-T3612F20 WASHER/TFE,0.036ID,1/8OD,0.02T 2 (Synth Final Assy)
A12-FPHANDLE RX/TX AM FP DIG DISPLAY PCB 1 (Front Panel Assy)
A12-RX3AMF-00 RECVR MAIN ASSY,VR-3AM 8.33kHz 1 (RX Main Board)
A64-OR3A130-ANA ANALOG BOARD, OSR-3A130-10,AM 1 (RX Analog Board)
A64-OS3A-DIG DIGITAL BRD,OSx-3A AM,TX/RX 1 (Synth Final Assy)

AM RECEIVER MAINBOARD AND FRONT PANEL

Part Number Description Qty. Narration
VR-3A130-SYF210 RECEIVER, MT-3/AM, 118-137 MHz
A12-RX3AMF-00 RECVR MAIN ASSY,VR-3AM 8.33kHz  
1055-6D476M16 CAP/SM/TANTALUM, 47uF, 20%,16V C1, C80, C81
1055-5A105M16 CAP/SM/TANTALUM, 1uF, 20%, 16V C108, C160, C161, C162, C163, 

C164, C165, C166, C167
1008-0A479J1G CAP/0805, 4p7 CER, 5%,100V,C0G C128
1055-6C106M16 CAP/SM/TANTALUM, 10uF, 20%,16V C129, C130, C131
1055-5B475K16 CAP/SM/TANTALUM, 4.7uF,10%,16V C13, C14, C15, C16, C17, C97, 

C103, C105, C106, C107, C109, 
C110, C111, C112, C146, C155, 
C157

1055-6D226M20 CAP/SM/TANTALUM, 22uF, 20%,20V C132, C133
1055-7D107M16 CAP/SM/TANTALUM, 100uF,20%,16V C134, C135
1008-0A189C1G CAP/0805,1p8 CER,.25p,100V,C0G C137
1008-2A331J1G CAP/0805,330pF CER,5%,100V,C0G C138
1008-5A334M3R CAP/0805,330nF CER,20%,25V,X7R C139
1008-2B681J1G CAP/1206,680pF CER,5%,100V,C0G C140, C153
1008-2B151J1G CAP/1206,150pF CER,5%,100V,C0G C141
1008-3B472K5R CAP/1206, 4n7 CER, 10%,50V,X7R C142
1055-5B225K20 CAP/SM/TANTALUM, 2.2uF,10%,20V C143
1008-2A151J1G CAP/0805,150pF CER,5%,100V,C0G C156
1008-0A339J1G CAP/0805, 3p3 CER, 5%,100V,C0G C169, C178
1008-3A102K5R CAP/0805, 1nF CER,10%, 50V,X7R C19, C20, C21, C22, C24, C26, 

C27, C30, C37, C53, C54, C56, 
C57, C63, C114, C152, C158

1008-5A104K5R CAP/0805,100nF CER,10%,50V,X7R C2, C3, C4, C5, C6, C7, C8, C9, 
C10, C11, C25, C32, C83, C86, 
C87, C88, C89, C90, C94, C95, 
C96, C98, C99, C100, C101, C102, 
C104, C117, C144, C145, C147, 
C148, C149, C150, C154, C159

1008-3B102K1G CAP/1206, 1nF CER,10%,100V,C0G C23, C29
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Part Number Description Qty. Narration
1008-4A103K5R CAP/0805, 10nF CER,10%,50V,X7R C28, C31, C33, C34, C35, C36, 

C38, C116, C118
1008-1A270J1G CAP/0805, 27pF CER,5%,100V,C0G C39, C71
1008-1A100J1G CAP/0805, 10pF CER,5%,100V,C0G C40, C41, C48, C73
1008-1A330J1G CAP/0805, 33pF CER,5%,100V,C0G C42, C45, C58, C65, C119, C120, 

C136
1008-0A689J1G CAP/0805, 6p8 CER,5%,100V,C0G C44
1008-1A150J1G CAP/0805, 15pF CER,5%,100V,C0G C46, C47, C60, C67, C124
1008-5A334K4R CAP/0805,330nF CER,10%,16V,X7R C49, C50, C121
1008-1A220J1G CAP/0805, 22pF CER,5%,100V,C0G C51, C179, C180
1008-0A569D1G CAP/0805,5p6 CER,0.5p,100V,C0G C52
1008-2A101J1G CAP/0805,100pF CER,5%,100V,C0G C55, C122
1008-1A120J1G CAP/0805, 12pF CER,5%,100V,C0G C59, C61, C62, C66, C123
1008-1A180J1G CAP/0805, 18pF CER,5%,100V,C0G C64, C69, C70, C171, C173, C175, 

C177
1008-0A829J1G CAP/0805, 8p2 CER,5%,100V,C0G C72
1008-1A820J1G CAP/0805, 82pF CER,5%,100V,C0G C74, C82, C151
1008-1A680J1G CAP/0805, 68pF CER,5%,100V,C0G C75
1008-2B181J1G CAP/1206,180pF CER,5%,100V,C0G C76
1008-0A279J1G CAP/0805, 2p7 CER, 5%,100V,C0G C77
1008-1A470J1G CAP/0805, 47pF CER,5%,100V,C0G C78, C168
1055-5B105M35 CAP/SM/TANTALUM, 1uF, 20%, 35V C84, C113
1008-6B105K3R CAP/1206, 1uF CER, 10%,25V,X7R C85, C92, C93, C125, C126, C127
2100-BAS16000 DIODE/SWITCHING,HI SPEED,SOT23 D1, D2, D3, D4, D5, D6, D10, D11
2331-BAV70023 IC/2 H/S SW DIODE ARRAY,SOT-23 D13, D14, D15, D16, D17, D18, 

D19, D20
2102-MBZ5233B DIODE/ZENER, 6.0V, 225mW,SOT23 D7, D8, D12
2101-BYD17J00 DIODE/RECTIFIER,C/A,600V,SOD87 D9
1213-43181200 FERRITE BEAD/1812,43MIX FB1
1347-10M7150B FILTER, CER/SMT,10.7MHz,150kHz FL6, FL7
5016-SL212G08 SOCKET STRIP/LP/0.1", 2 x12,Au J1
5016-SL106G08 SOCKET STRIP/LP/0.1", 1 x 6,Au J2
5021-SH05L001 HEADER/SMT/0.1", 5 PIN, LATCH J3
3720-6048M0RA CONNECTOR, F/48 MALE, R/A PCB J4
5122-J28S50BG SMB/JACK/SM MNT,STRAIGHT,Au PL J5, J6
1255-4G10000K INDUCTOR/MOLDED/1812, 10uH,10% L1, L2
1256-1B33N00K INDUCTOR/CER/1008, 33nH,5%,ORG L10, L11
1254-2GR1201J INDUCTOR/1812/AIR COR,120nH,5% L13
1254-1G27N01J INDUCTOR/1812/AIR CORE,27nH,5% L14, L18
1254-1G47N01G INDUCTOR/1812/AIR CORE,47nH,2% L15
1254-1G33N01J INDUCTOR/1812/AIR CORE,33nH,5% L16, L17
1254-1A12N01G INDUCTOR/AIR CORE,SM,12.5nH,4T L19

AM Receiver Mainboard and Front Panel (Continued)
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Part Number Description Qty. Narration
1254-1G39N01J INDUCTOR/1812/AIR CORE,39nH,5% L20
1254-1G82N01J INDUCTOR/1812/AIR CORE,82nH,5% L21
1255-2GR3900K INDUCTOR/MOLDED/1812,390nH,10% L22
1255-3A6R805J INDUCTOR/0805, 6.8uH, +/- 5% L23
1292-15010861 TOROID ASSEMBLY, 19 TURN,T25-6 L4
1256-2BR1200K INDUCTOR/CER/1008,120nH,5%,WHT L5, L12
1256-1B47N00K INDUCTOR/CER/1008, 47nH,5%,RED L6, L7, L8
1256-1B27N00K INDUCTOR/CER/1008, 27nH,5%,BLK L9
1308-A010MECC FILTER/LC/0805, EMI, 10MHz C/O LPF1, LPF2, LPF6, LPF7, LPF8, 

LPF9, LPF10, LPF12, LPF14, 
LPF15, LPF16, LPF17, LPF18, 
LPF19, LPF20, LPF21, LPF22

1306-T361F2D5 FILTER/LC/SM, EMI/LPF, 360pF LPF3, LPF4, LPF5, LPF11, LPF13
2605-DBS30500 MIXER/SM, FREQUENCY, DC-500MHz M1
4312-10015003 PCB, MAIN,8.33 kHz AM RECEIVER PCB
2120-BC817025 TRANSISTOR/NPN, GEN PURP,SOT23 Q1, Q5, Q6, Q11
2144-D15N06V0 MOSFET/POWER,N-CH,60V/16A,DPAK Q10
2143-BF998000 MOSFET/N CHANNEL/DG,RF,SOT143B Q2, Q3
2120-BC807025 TRANSISTOR/PNP, GEN PURP,SOT23 Q4, Q7, Q8, Q9
1150-2A2740FP RES/0805, 274R, 1%,1/8W,100ppm R1
1150-2A1000FP RES/0805, 100R, 1%,1/8W,100ppm R10, R11
1150-4A1622FP RES/0805, 16K2, 1%,1/8W,100ppm R12
1150-4A2002FP RES/0805, 20K0, 1%,1/8W,100ppm R13, R47, R69, R70
1150-5A1003FP RES/0805, 100K, 1%,1/8W,100ppm R14, R30, R36, R48, R51, R52, 

R53, R55, R97, R98
1150-3A2211FP RES/0805, 2K21, 1%,1/8W,100ppm R15, R72
1150-4A3092FP RES/0805, 30K9, 1%,1/8W,100ppm R16, R17
1150-4A5622FP RES/0805, 56K2, 1%,1/8W,100ppm R18, R26
1150-4A1002FP RES/0805, 10K0, 1%,1/8W,100ppm R19, R57, R58, R59, R60, R61, 

R62, R63, R64, R65, R66, R67, R68
1150-4A1332FP RES/0805, 13K3, 1%,1/8W,100ppm R20, R76, R80
1150-2A1500FP RES/0805, 150R, 1%,1/8W,100ppm R21
1150-0A0R0000 RES/0805, ZERO OHM JUMPER R22
1150-2A3320FP RES/0805, 332R, 1%,1/8W,100ppm R23, R24, R25
1150-2A6810FP RES/0805, 681R, 1%,1/8W,100ppm R27
1150-2B2000FP RES/1206, 200R, 1%,1/4W,100ppm R29
1150-3A2001FP RES/0805, 2K00, 1%,1/8W,100ppm R3, R28
1150-3B2671FP RES/1206, 2K67, 1%,1/4W,100ppm R31
1150-3A3481FP RES/0805, 3K48, 1%,1/8W,100ppm R32
1150-3A1001FP RES/0805, 1K00, 1%,1/8W,100ppm R33, R71, R81
1150-3A1501FP RES/0805, 1K50, 1%,1/8W,100ppm R37
1150-4A6812FP RES/0805, 68K1, 1%,1/8W,100ppm R38, R39
1150-4A2262FP RES/0805, 22K6, 1%,1/8W,100ppm R4, R5, R54

AM Receiver Mainboard and Front Panel (Continued)
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AM Receiver Mainboard and Front Panel (Continued)

Part Number Description Qty. Narration
1150-5A1373FP RES/0805, 137K, 1%,1/8W,100ppm R40
1150-6A1004FP RES/0805, 1M00, 1%,1/8W,100ppm R41
1150-4A1132FP RES/0805, 11K3, 1%,1/8W,100ppm R49
1150-1A49R9FP RES/0805, 49R9, 1%,1/8W,100ppm R50
1150-4A4992FP RES/0805, 49K9, 1%,1/8W,100ppm R6, R42, R43, R44, R46
1150-4A2742FP RES/0805, 27K4, 1%,1/8W,100ppm R7, R8, R96
1150-3A4751FP RES/0805, 4K75, 1%,1/8W,100ppm R73, R74, R85
1150-1A27R4FP RES/0805, 27R4, 1%,1/8W,100ppm R75
1150-2A4750FP RES/0805, 475R, 1%,1/8W,100ppm R79, R86
1150-3A4531FP RES/0805, 4K53, 1%,1/8W,100ppm R84
1150-4A1822FP RES/0805, 18K2, 1%,1/8W,100ppm R87
1150-4A7502FP RES/0805, 75K0, 1%,1/8W,100ppm R88
1150-4A3652FP RES/0805, 36K5, 1%,1/8W,100ppm R89
1150-3A3011FP RES/0805, 3K01, 1%,1/8W,100ppm R9, R45
1150-2A5620FP RES/0805, 562R, 1%,1/8W,100ppm R90
1150-4A1542FP RES/0805, 15K4, 1%,1/8W,100ppm R91
1150-3A6811FP RES/0805, 6K81, 1%,1/8W,100ppm R92
1150-4A2212FP RES/0805, 22K1, 1%,1/8W,100ppm R93
1150-4A3832FP RES/0805, 38K3, 1%,1/8W,100ppm R95
1185-4B103AAK THERMISTOR/SMT, 10K, NTC, 1206 RT1, RT2
1174-DM3503W0 POT/SM-4mm SQUARE, 50K,M/T,TOP RV2, RV5, RV6
1174-DM3203W0 POT/SM-4mm SQUARE, 20K,M/T,TOP RV4, RV7
1174-DM5105W0 POT/SM-4mm SQUARE, 1M0,M/T,TOP RV8
5274-10BCD005 SWITCH, SM, BCD-10 STEPS,5 PIN SW1, SW2, SW3, SW4
5234-310A01TB SWITCH/PB,SPDT/MOMNTRY,PCB R/A SW5
5215-T1011A02 SWITCH/TOGGL/SPDT,O-N-O,PCB/RA SW6
1288-458DB003 TRANSFORMER, SM,BALUN,DB MIXER T1, T2
1282-60001005 TRANSFORMER/AUDIO/SM,600R,10PN T3
2352-60700S20 IC/RX IF SUBSYSTEM, 3V,SSOP-20 U1
2314-73600N08 IC/CONVERTER, TRUE RMS-DC, SO8 U10
2312-10440N08 IC/VOLTAGE CONVERTER, SO-8 U11
2306-28525N08 IC/VOLT REF DIODE/2.5V,uP,SO-8 U12
2305-29804023 IC/VOLT REG,4V,ULTRA L/D,SOT23 U13
2305-29510N08 IC/VOLT REG,5V-ADJ,LDO,uP,SO-8 U14
2302-33172N08 IC/OP AMP/DUAL,S/S 3-44V,SO-8 U2, U3, U5, U6, U7
2326-15696N08 IC/LPF,TUNABLE,10TH ORDER,SO-8 U4
2375-4S66FSMV IC/BILATERAL SWITCH,CMOS,SSOP5 U8, U16
2302-33178N08 IC/OP AMP,DUAL,LOW POWER,SO-8 U9
1506-32150025 CRYSTAL, FUND/32.150 MHz,25ppm X1
1332-214A071M FILT/XTAL,21.4M,+-3.57K,5XTALS (MATCHED SET) FL1, FL2, FL3, 

FL4, FL5
3702-33160011 HOLDER, PCB/EXTRACTOR,DIE CAST 2
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5833-T2M55615 NUT/PRESS,M2.5,5.6mm OD,PC MNT 3
5812-2M5PP06S SCREW,M2.5 X 6,PAN/PHILLIPS,A2 2 (FOR PCB HOLDERS)
5812-2M5PP10S SCREW,M2.5 x10 PAN/PHILLIPS,A2 2 (2 for PCB-Standoff)
3702-67201051 SHIELD/LID, VR-3/AM/8.333k CH 1 (Shield Lid)
3702-67201050 SHIELD/WALL, VR-3/AM/8.333k CH 1 (Shield Wall)
5917-7B4BM30T STANDOFF, 7/32OD,1/4L,M3,SWAGE 2 (Standoff)

AM Receiver Mainboard and Front Panel (Continued)

FREQUENCY SELECT HANDLE
Part Number Description Qty. Narration
A12-FPHANDLE RX/TX AM FP DIG DISPLAY PCB
1054-6G226M20 CAP/DIP/TANTALUM, 22uF,20%,20V 1 C3
3702-67201305 COVER,FREQ/SEL HANDLE,AM RX/TX 1 (COVER)
2018-D857330Y DISPLAY, 8CHAR,5x7 DOT MTX,YEL 1 U2
3702-10000814 HANDLE, 14HP,GREY W/CLOSED END 1
5021-HF05L002 HOUSING/0.1",5 POS,FEMALE TERM 1
2205-78053T92 IC/VOLT REG, +5.OV,100mA,TO-92 1 U3
3537-40121010 LABEL, HP92,AM RX/TX FREQ SEL. 1
5813-2M5SQ50Z NUT, M2.5, SQUARE-5mm, ZINC 2 (holds handle to front panel)
5238-309J05NW SWITCH, SM/PB, SPST/MOM,SEALED 3 SW1, SW2, SW3
5021-TF22B002 TERMINAL/CRIMP/FEM,22-24AWG,Au 5
7121-24S19362 WIRE, TFE/STRANDED, 24AWG, RED 18 cm (1 piece, 18cm in length)
7121-24S19360 WIRE, TFE/STRANDED,24AWG,BLACK 18 cm (1 piece, 18cm in length)
7121-24S19363 WIRE,TFE/STRANDED,24AWG,ORANGE 18 cm (1 piece, 18cm in length)
7121-24S19367 WIRE,TFE/STRANDED,24AWG,VIOLET 18 cm (1 piece, 18cm in length)
7121-24S19364 WIRE,TFE/STRANDED,24AWG,YELLOW 18 cm (1 piece, 18cm in length)
A12-FPHANDLE-S SM for:RX/TX AM FP DIG DISPLAY
1008-1A220J1G CAP/0805, 22pF CER,5%,100V,C0G C1, C2
1008-5A104K5R CAP/0805,100nF CER,10%,50V,X7R C4, C5
2100-BAS16000 DIODE/SWITCHING,HI SPEED,SOT23 D1, D2, D3, D4, D5, D6
4312-90500884 PCB, FREQ/SEL. HANDLE,AM RX/TX PCB
1150-4A1002FP RES/0805, 10K0, 1%,1/8W,100ppm R1, R2, R3, R5, R7, R8, R9
1150-3A6811FP RES/0805, 6K81, 1%,1/8W,100ppm R4
1150-0A0R0000 RES/0805, ZERO OHM JUMPER R6
2380-16C63S28 IC/8BT uCNTRLR/CMOS,A/D,SSOP28 U1 

(PRE-PROGRAMMED)
1575-8001816A RESONATOR, SM, 8.0MHz, CERAMIC X1
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ENHANCED SYNTHESIZER ANALOG BOARD

Part Number Description Narration
A64-OR3A130-ANA ANALOG BOARD, OSR-3A130-10,AM
1008-3A102K5R CAP/0805, 1nF CER,10%, 50V,X7R C1, C2, C16, C17, C24, C25, C26, 

C31
1055-5A105M16 CAP/SM/TANTALUM, 1uF, 20%, 16V C11
1055-5B475K16 CAP/SM/TANTALUM, 4.7uF,10%,16V C12, C13, C15, C20, C27, C61
1055-5B685M10 CAP/SM/TANTALUM, 6.8uF,20%,10V C28
1055-7D107M16 CAP/SM/TANTALUM, 100uF,20%,16V C32, C33
1008-0A569D1G CAP/0805,5p6 CER,0.5p,100V,C0G C35
1016-6D105K50 CAP/PET-MTL FILM, 1uF, 10%,50V C37, C38, C39
1008-4A103K5R CAP/0805, 10nF CER,10%,50V,X7R C4, C7, C9, C14, C19, C21, C22, 

C30, C34, C43, C44, C52, C62
1008-0A689D1G CAP/0805,6p8 CER,0.5p,100V,C0G C40
1055-6D226M20 CAP/SM/TANTALUM, 22uF, 20%,20V C42
1016-5A104K63 CAP/PET-MTL FILM,100nF,10%,63V C45
1008-2A331J1G CAP/0805,330pF CER,5%,100V,C0G C47
1016-4A223K63 CAP/PET-MTL FILM,22nF,10%,63V C49
1008-5A104K5R CAP/0805,100nF CER,10%,50V,X7R C5, C8, C10, C41, C48, C50, C51, 

C64
1008-1A270J1G CAP/0805, 27pF CER,5%,100V,C0G C53, C59
1008-1A470J1G CAP/0805, 47pF CER,5%,100V,C0G C58
1055-6D476M16 CAP/SM/TANTALUM, 47uF, 20%,16V C6, C18, C29
1055-5B225K20 CAP/SM/TANTALUM, 2.2uF,10%,20V C60
1016-5D684K50 CAP/PET-MTL FILM,680nF,10%,50V C63
1008-1A130G5G CAP/0805, 13pF CER, 2%,50V,C0G C65
2106-MMBV609L DIODE/TUNING, DUAL, SOT-23 D1, D2
2105-MMBD7010 DIODE/SCHOTTKY,Vr70V MAX,SOT23 D3
2101-BYD17J00 DIODE/RECTIFIER,C/A,600V,SOD87 D4
2100-BAS16000 DIODE/SWITCHING,HI SPEED,SOT23 D5
2106-SMV12124 DIODE/HJ TUNING VARACTOR,SOT23 D6
5028-KS127B03 SOCKET/SM/1.27mm,2x3,VERTCL,Au J3
1256-1B47N00J INDUCTOR/CER/1008, 47nH,5%,RED L11, L12
1256-3B1R000J INDUCTOR/CER/1008, 1uH, 5%,YEL L13
1251-4A00100K CHOKE/RF/MOLDED,10uH,10%,.25" L2
1251-3A001R5K CHOKE/RF/MOLDED,1.5uH,10%,.25" L4, L6, L7, L14
5791-A1010300 BOBBIN, 5.5 TURNS,1.59mm PITCH L5
7140-30002000 WIRE, COPPER,20AWG,SILVER PLTD L5
1256-2BR1500J INDUCTOR/CER/1008,150nH,5%,RED L8
2111-T3228CRD LED/SM,PLCC-3.2X2.8,TOP,CL/RED LED1
4309-26008210 PCB,ANALOG,OS-3A ENH,SYN,8.33K PCB
2120-BC817025 TRANSISTOR/NPN, GEN PURP,SOT23 Q1, Q2, Q4
2120-BC807025 TRANSISTOR/PNP, GEN PURP,SOT23 Q3
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A64-OR3A130-ANA Parts (Continued)

Part Number Description Narration
2041-J2110000 JFET/N-CHANNEL, RF AMP, TO-92 Q5
1150-1A49R9FP RES/0805, 49R9, 1%,1/8W,100ppm R1, R31
1150-4A1182FP RES/0805, 11K8, 1%,1/8W,100ppm R13, R27
1150-1A10R0FP RES/0805, 10R0, 1%,1/8W,100ppm R15, R20, R23, R24, R25, R28, R30, 

R63
1150-3A5111FP RES/0805, 5K11, 1%,1/8W,100ppm R16, R17
1150-2A3320FP RES/0805, 332R, 1%,1/8W,100ppm R2
1150-5A2213FP RES/0805, 221K, 1%,1/8W,100ppm R22
1150-0B2R21FL RES/1206, 2R21, 1%,1/4W,200ppm R26, R49
1150-3A3921FP RES/0805, 3K92, 1%,1/8W,100ppm R29
1150-4A1002FP RES/0805, 10K0, 1%,1/8W,100ppm R3, R4, R7, R8, R10, R11, R12,R14, 

R18, R19, R34, R35, R50, R59
1150-4A6812FP RES/0805, 68K1, 1%,1/8W,100ppm R32, R60
1150-3A4531FP RES/0805, 4K53, 1%,1/8W,100ppm R36
1150-4A4992FP RES/0805, 49K9, 1%,1/8W,100ppm R37, R38, R42, R43, R53
1150-5A1003FP RES/0805, 100K, 1%,1/8W,100ppm R39
1150-2A4750FP RES/0805, 475R, 1%,1/8W,100ppm R40, R52
1150-2A1000FP RES/0805, 100R, 1%,1/8W,100ppm R5, R65
1150-5A2743FP RES/0805, 274K, 1%,1/8W,100ppm R57
1150-5B8253FP RES/1206, 825K, 1%,1/4W,100ppm R58
1150-3A1001FP RES/0805, 1K00, 1%,1/8W,100ppm R6, R9, R33, R47, R48, R66
1150-4A2002FP RES/0805, 20K0, 1%,1/8W,100ppm R61
1150-3A4751FP RES/0805, 4K75, 1%,1/8W,100ppm R62
1174-AS2502J1 POT/SM-4mm SQUARE,5K,SINGL TRN RV1
2641-10000DM7 VCTCXO/SMT,10MHz,5ppm,0.5-4.5V TCXO1
2014-1D18235A DIODE/IR SENSOR, PIN SILICON U1, U2, U3, U4
2355-45193N20 IC/PLL FREQ SYNTH,1.1GHz,S0-20 U10
2354-MSA06110 MMIC AMP, Si BIPOLAR, SOT-143 U11
2387-12570N08 IC/DAC,12BIT V/OUT SERIAL,S0-8 U17
2380-12F675N8 IC/8BT uCONTRLR,CMOS FLASH,SO8 U18
2302-33172N08 IC/OP AMP/DUAL,S/S 3-44V,SO-8 U19
2376-00140N14 IC/HEX SCHMIT TRIG/INVERT,SO14 U20
2013-1G18230A LED/IR, GaAs,.81 x .23,PLASTIC U5
2305-11290N08 IC/VOLT REG, PROGRAMBL,L/D,SO8 U6
2305-29510N08 IC/VOLT REG,5V-ADJ,LDO,uP,SO-8 U7, U8
2142-SI9945DY MOSFET/N CHANNEL,60V(D-S),SO-8 U9
7610-260C24TW TUBING, TFE-260C,24AWG T/W,CLR (L14 insulator)
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ENHANCED SYNTHESIZER DIGITAL BOARD
Part Number Description Narration
A64-OS3A-DIG DIGITAL BRD,OSx-3A AM,TX/RX
1008-5A104K5R CAP/0805,100nF CER,10%,50V,X7R C1, C2, C9, C10, C11, C12, C13, 

C14
1055-6C106M16 CAP/SM/TANTALUM, 10uF, 20%,16V C15
1055-6D476M16 CAP/SM/TANTALUM, 47uF, 20%,16V C3, C4, C5
1008-1A220J1G CAP/0805, 22pF CER,5%,100V,C0G C6, C7
1055-5B475K16 CAP/SM/TANTALUM, 4.7uF,10%,16V C8
2100-BAS16000 DIODE/SWITCHING,HI SPEED,SOT23 D1, D2, D3, D4
1255-4G10000K INDUCTOR/MOLDED/1812, 10uH,10% L1
5015-IS109G21 INTERCONNECT/STD/0.1",1 x 9,Au P1
5015-IS112G21 INTERCONNECT/STD/0.1",1 x12,Au P1
5015-IS106G21 INTERCONNECT/STD/0.1",1 x 6,Au P2
4309-26002104 PCB, DIGITAL, OS-3H H/P SYNTH. PCB
2120-BC817025 TRANSISTOR/NPN, GEN PURP,SOT23 Q1 - Q11
1150-0A0R0000 RES/0805, ZERO OHM JUMPER R1
1150-7B1005FH RES/1206, 10M0, 1%,1/4W,350ppm R11
1150-4A2742FP RES/0805, 27K4, 1%,1/8W,100ppm R2, R3, R4, R5, R6, R7, R9, R10, 

R12, R13, R14, R15, R16, R17, 
R18, R19, R20, R21, R22, R27, 
R28, R29, R34, R35, R36, R37, 
R38, R39, R40

1150-4A1002FP RES/0805, 10K0, 1%,1/8W,100ppm R23, R24, R25, R26
1150-2A1000FP RES/0805, 100R, 1%,1/8W,100ppm R30, R31, R32
1150-2A3320FP RES/0805, 332R, 1%,1/8W,100ppm R33
1150-5A2213FP RES/0805, 221K, 1%,1/8W,100ppm R41
1150-3A1001FP RES/0805, 1K00, 1%,1/8W,100ppm R42
1150-3A6811FP RES/0805, 6K81, 1%,1/8W,100ppm R8
2142-SI9933DY MOSFET/DUAL P CHAN, 1.1W, SO-8 U1
2305-29510N08 IC/VOLT REG,5V-ADJ,LDO,uP,SO-8 U2
2308-33064N08 IC/UNDER VOLTAGE SENSOR, SO-8 U3
2380-68711P52 IC/8BIT uCONTRLR,OTPROM,PLCC52 U4
2013-1K18230A LED/IR, GaAs,.81 x .23,PLASTIC U5, U6, U7, U8
2014-1L18230T DIODE/IR SENSOR,TTL O/P,PLASTC U9
1575-8001816A RESONATOR, SM, 8.0MHz, CERAMIC X1
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Chan. Freq. Chan. Freq. Chan. Freq. Chan. Freq. Chan. Freq. Chan. Freq. 
Num. (MHz) Num. (MHz) Num. (MHz) Num. (MHz) Num. (MHz) Num. (MHz)

CHANNEL DESIGNATION  
TABLE

CHANNEL DESIGNATION TABLE
118–137 MHz, 8.333 kHz Increments

0000.......118.00000 
0001.......118.00833 
0002.......118.01667 
0003.......118.02500 
0004.......118.03333
0005.......118.04167 
0006.......118.05000 
0007.......118.05833 
0008.......118.06667 
0009.......118.07500
0010.......118.08333 
0011 .......118.09167 
0012.......118.10000 
0013.......118.10833 
0014.......118.11667
0015.......118.12500 
0016.......118.13333 
0017.......118.14167 
0018.......118.15000 
0019.......118.15833
0020.......118.16667 
0021.......118.17500 
0022.......118.18333 
0023.......118.19167 
0024.......118.20000
0025.......118.20833 
0026.......118.21667 
0027.......118.22500 
0028.......118.23333 
0029.......118.24167
0030.......118.25000 
0031.......118.25833 
0032.......118.26667 
0033.......118.27500 
0034.......118.28333
0035.......118.29167 
0036.......118.30000 
0037.......118.30833 
0038.......118.31667 
0039.......118.32500

0040.......118.33333 
0041.......118.34167 
0042.......118.35000 
0043.......118.35833 
0044.......118.36667
0045.......118.37500 
0046.......118.38333 
0047.......118.39167 
0048.......118.40000 
0049.......118.40833
0050.......118.41667 
0051.......118.42500 
0052.......118.43333 
0053.......118.44167 
0054.......118.45000
0055.......118.45833 
0056.......118.46667 
0057.......118.47500 
0058.......118.48333 
0059.......118.49167
0060.......118.50000 
0061.......118.50833 
0062.......118.51667 
0063.......118.52500 
0064.......118.53333
0065.......118.54167 
0066.......118.55000 
0067.......118.55833 
0068.......118.56667 
0069.......118.57500
0070.......118.58333 
0071.......118.59167 
0072.......118.60000 
0073.......118.60833 
0074.......118.61667
0075.......118.62500 
0076.......118.63333 
0077.......118.64167 
0078.......118.65000 
0079.......118.65833

0080.......118.66667 
0081.......118.67500 
0082.......118.68333 
0083.......118.69167 
0084.......118.70000
0085.......118.70833 
0086.......118.71667 
0087.......118.72500 
0088.......118.73333 
0089.......118.74167
0090.......118.75000 
0091.......118.75833 
0092.......118.76667 
0093.......118.77500 
0094.......118.78333
0095.......118.79167 
0096.......118.80000 
0097.......118.80833 
0098.......118.81667 
0099.......118.82500
0100.......118.83333 
0101.......118.84167 
0102.......118.85000 
0103.......118.85833 
0104.......118.86667
0105.......118.87500 
0106.......118.88333 
0107.......118.89167 
0108.......118.90000 
0109.......118.90833
0110 .......118.91667 
0111 .......118.92500 
0112 .......118.93333 
0113 .......118.94167 
0114 .......118.95000
0115 .......118.95833 
0116 .......118.96667 
0117 .......118.97500 
0118 .......118.98333 
0119 .......118.99167

0120.......119.00000 
0121.......119.00833 
0122.......119.01667 
0123.......119.02500 
0124.......119.03333
0125.......119.04167 
0126.......119.05000 
0127.......119.05833 
0128.......119.06667 
0129.......119.07500
0130.......119.08333 
0131.......119.09167 
0132.......119.10000 
0133.......119.10833 
0134.......119.11667
0135.......119.12500 
0136.......119.13333 
0137.......119.14167 
0138.......119.15000 
0139.......119.15833
0140.......119.16667 
0141.......119.17500 
0142.......119.18333 
0143.......119.19167 
0144.......119.20000
0145.......119.20833 
0146.......119.21667 
0147.......119.22500 
0148.......119.23333 
0149.......119.24167
0150.......119.25000 
0151.......119.25833 
0152.......119.26667 
0153.......119.27500 
0154.......119.28333
0155.......119.29167 
0156.......119.30000 
0157.......119.30833 
0158.......119.31667 
0159.......119.32500

0160.......119.33333 
0161.......119.34167 
0162.......119.35000 
0163.......119.35833 
0164.......119.36667
0165.......119.37500 
0166.......119.38333 
0167.......119.39167 
0168.......119.40000 
0169.......119.40833
0170.......119.41667 
0171.......119.42500 
0172.......119.43333 
0173.......119.44167 
0174.......119.45000
0175.......119.45833 
0176.......119.46667 
0177.......119.47500 
0178.......119.48333 
0179.......119.49167
0180.......119.50000 
0181.......119.50833 
0182.......119.51667 
0183.......119.52500 
0184.......119.53333
0185.......119.54167 
0186.......119.55000 
0187.......119.55833 
0188.......119.56667 
0189.......119.57500
0190.......119.58333 
0191.......119.59167 
0192.......119.60000 
0193.......119.60833 
0194.......119.61667
0195.......119.62500 
0196.......119.63333 
0197.......119.64167 
0198.......119.65000 
0199.......119.65833

0200.......119.66667 
0201.......119.67500 
0202.......119.68333 
0203.......119.69167 
0204.......119.70000
0205.......119.70833 
0206.......119.71667 
0207.......119.72500 
0208.......119.73333 
0209.......119.74167
0210.......119.75000 
0211 .......119.75833 
0212.......119.76667 
0213.......119.77500 
0214.......119.78333
0215.......119.79167 
0216.......119.80000 
0217.......119.80833 
0218.......119.81667 
0219.......119.82500
0220.......119.83333 
0221.......119.84167 
0222.......119.85000 
0223.......119.85833 
0224.......119.86667
0225.......119.87500 
0226.......119.88333 
0227.......119.89167 
0228.......119.90000 
0229.......119.90833
0230.......119.91667 
0231.......119.92500 
0232.......119.93333 
0233.......119.94167 
0234.......119.95000
0235.......119.95833 
0236.......119.96667 
0237.......119.97500 
0238.......119.98333 
0239.......119.99167
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0240...... 120.00000 
0241...... 120.00833 
0242...... 120.01667 
0243...... 120.02500 
0244...... 120.03333
0245...... 120.04167 
0246...... 120.05000 
0247...... 120.05833 
0248...... 120.06667 
0249...... 120.07500
0250...... 120.08333 
0251...... 120.09167 
0252...... 120.10000 
0253...... 120.10833 
0254.......120.11667
0255...... 120.12500 
0256...... 120.13333 
0257...... 120.14167 
0258...... 120.15000 
0259...... 120.15833
0260...... 120.16667 
0261...... 120.17500 
0262...... 120.18333 
0263...... 120.19167 
0264...... 120.20000
0265...... 120.20833 
0266...... 120.21667 
0267...... 120.22500 
0268...... 120.23333 
0269...... 120.24167
0270...... 120.25000 
0271...... 120.25833 
0272...... 120.26667 
0273...... 120.27500 
0274...... 120.28333
0275...... 120.29167 
0276...... 120.30000 
0277...... 120.30833 
0278...... 120.31667 
0279...... 120.32500
0280...... 120.33333 
0281...... 120.34167 
0282...... 120.35000 
0283...... 120.35833 
0284...... 120.36667
0285...... 120.37500 
0286...... 120.38333 
0287...... 120.39167 
0288...... 120.40000 
0289...... 120.40833
0290...... 120.41667 
0291...... 120.42500 
0292...... 120.43333 
0293...... 120.44167 
0294...... 120.45000
0295...... 120.45833 
0296...... 120.46667 
0297...... 120.47500 
0298...... 120.48333 
0299...... 120.49167

0300...... 120.50000 
0301...... 120.50833 
0302...... 120.51667 
0303...... 120.52500 
0304...... 120.53333
0305...... 120.54167 
0306...... 120.55000 
0307...... 120.55833 
0308...... 120.56667 
0309...... 120.57500
0310...... 120.58333 
0311 ...... 120.59167 
0312...... 120.60000 
0313...... 120.60833 
0314...... 120.61667
0315...... 120.62500 
0316...... 120.63333 
0317...... 120.64167 
0318...... 120.65000 
0319...... 120.65833
0320...... 120.66667 
0321...... 120.67500 
0322...... 120.68333 
0323...... 120.69167 
0324...... 120.70000
0325...... 120.70833 
0326...... 120.71667 
0327...... 120.72500 
0328...... 120.73333 
0329...... 120.74167
0330...... 120.75000 
0331...... 120.75833 
0332...... 120.76667 
0333...... 120.77500 
0334...... 120.78333
0335...... 120.79167 
0336...... 120.80000 
0337...... 120.80833 
0338...... 120.81667 
0339...... 120.82500
0340...... 120.83333 
0341...... 120.84167 
0342...... 120.85000 
0343...... 120.85833 
0344...... 120.86667
0345...... 120.87500 
0346...... 120.88333 
0347...... 120.89167 
0348...... 120.90000 
0349...... 120.90833
0350...... 120.91667 
0351...... 120.92500 
0352...... 120.93333 
0353...... 120.94167 
0354...... 120.95000
0355...... 120.95833 
0356...... 120.96667 
0357...... 120.97500 
0358...... 120.98333 
0359...... 120.99167

0360...... 121.00000 
0361...... 121.00833 
0362...... 121.01667 
0363...... 121.02500 
0364...... 121.03333
0365...... 121.04167 
0366...... 121.05000 
0367...... 121.05833 
0368...... 121.06667 
0369...... 121.07500
0370...... 121.08333 
0371...... 121.09167 
0372...... 121.10000 
0373...... 121.10833 
0374.......121.11667
0375...... 121.12500 
0376...... 121.13333 
0377...... 121.14167 
0378...... 121.15000 
0379...... 121.15833
0380...... 121.16667 
0381...... 121.17500 
0382...... 121.18333 
0383...... 121.19167 
0384...... 121.20000
0385...... 121.20833 
0386...... 121.21667 
0387...... 121.22500 
0388...... 121.23333 
0389...... 121.24167
0390...... 121.25000 
0391...... 121.25833 
0392...... 121.26667 
0393...... 121.27500 
0394...... 121.28333
0395...... 121.29167 
0396...... 121.30000 
0397...... 121.30833 
0398...... 121.31667 
0399...... 121.32500
0400...... 121.33333 
0401...... 121.34167 
0402...... 121.35000 
0403...... 121.35833 
0404...... 121.36667
0405...... 121.37500 
0406...... 121.38333 
0407...... 121.39167 
0408...... 121.40000 
0409...... 121.40833
0410...... 121.41667 
0411 ...... 121.42500 
0412...... 121.43333 
0413...... 121.44167 
0414...... 121.45000
0415...... 121.45833 
0416...... 121.46667 
0417...... 121.47500 
0418...... 121.48333 
0419...... 121.49167

0420...... 121.50000 
0421...... 121.50833 
0422...... 121.51667 
0423...... 121.52500 
0424...... 121.53333
0425...... 121.54167 
0426...... 121.55000 
0427...... 121.55833 
0428...... 121.56667 
0429...... 121.57500
0430...... 121.58333 
0431...... 121.59167 
0432...... 121.60000 
0433...... 121.60833 
0434...... 121.61667
0435...... 121.62500 
0436...... 121.63333 
0437...... 121.64167 
0438...... 121.65000 
0439...... 121.65833
0440...... 121.66667 
0441...... 121.67500 
0442...... 121.68333 
0443...... 121.69167 
0444...... 121.70000
0445...... 121.70833 
0446...... 121.71667 
0447...... 121.72500 
0448...... 121.73333 
0449...... 121.74167
0450...... 121.75000 
0451...... 121.75833 
0452...... 121.76667 
0453...... 121.77500 
0454...... 121.78333
0455...... 121.79167 
0456...... 121.80000 
0457...... 121.80833 
0458...... 121.81667 
0459...... 121.82500
0460...... 121.83333 
0461...... 121.84167 
0462...... 121.85000 
0463...... 121.85833 
0464...... 121.86667
0465...... 121.87500 
0466...... 121.88333 
0467...... 121.89167 
0468...... 121.90000 
0469...... 121.90833
0470...... 121.91667 
0471...... 121.92500 
0472...... 121.93333 
0473...... 121.94167 
0474...... 121.95000
0475...... 121.95833 
0476...... 121.96667 
0477...... 121.97500 
0478...... 121.98333 
0479...... 121.99167

0480...... 122.00000 
0481...... 122.00833 
0482...... 122.01667 
0483...... 122.02500 
0484...... 122.03333
0485...... 122.04167 
0486...... 122.05000 
0487...... 122.05833 
0488...... 122.06667 
0489...... 122.07500
0490...... 122.08333 
0491...... 122.09167 
0492...... 122.10000 
0493...... 122.10833 
0494.......122.11667
0495...... 122.12500 
0496...... 122.13333 
0497...... 122.14167 
0498...... 122.15000 
0499...... 122.15833
0500...... 122.16667 
0501...... 122.17500 
0502...... 122.18333 
0503...... 122.19167 
0504...... 122.20000
0505...... 122.20833 
0506...... 122.21667 
0507...... 122.22500 
0508...... 122.23333 
0509...... 122.24167
0510...... 122.25000 
0511 ...... 122.25833 
0512...... 122.26667 
0513...... 122.27500 
0514...... 122.28333
0515...... 122.29167 
0516...... 122.30000 
0517...... 122.30833 
0518...... 122.31667 
0519...... 122.32500
0520...... 122.33333 
0521...... 122.34167 
0522...... 122.35000 
0523...... 122.35833 
0524...... 122.36667
0525...... 122.37500 
0526...... 122.38333 
0527...... 122.39167 
0528...... 122.40000 
0529...... 122.40833
0530...... 122.41667 
0531...... 122.42500 
0532...... 122.43333 
0533...... 122.44167 
0534...... 122.45000
0535...... 122.45833 
0536...... 122.46667 
0537...... 122.47500 
0538...... 122.48333 
0539...... 122.49167

0540...... 122.50000 
0541...... 122.50833 
0542...... 122.51667 
0543...... 122.52500 
0544...... 122.53333
0545...... 122.54167 
0546...... 122.55000 
0547...... 122.55833 
0548...... 122.56667 
0549...... 122.57500
0550...... 122.58333 
0551...... 122.59167 
0552...... 122.60000 
0553...... 122.60833 
0554...... 122.61667
0555...... 122.62500 
0556...... 122.63333 
0557...... 122.64167 
0558...... 122.65000 
0559...... 122.65833
0560...... 122.66667 
0561...... 122.67500 
0562...... 122.68333 
0563...... 122.69167 
0564...... 122.70000
0565...... 122.70833 
0566...... 122.71667 
0567...... 122.72500 
0568...... 122.73333 
0569...... 122.74167
0570...... 122.75000 
0571...... 122.75833 
0572...... 122.76667 
0573...... 122.77500 
0574...... 122.78333
0575...... 122.79167 
0576...... 122.80000 
0577...... 122.80833 
0578...... 122.81667 
0579...... 122.82500
0580...... 122.83333 
0581...... 122.84167 
0582...... 122.85000 
0583...... 122.85833 
0584...... 122.86667
0585...... 122.87500 
0586...... 122.88333 
0587...... 122.89167 
0588...... 122.90000 
0589...... 122.90833
0590...... 122.91667 
0591...... 122.92500 
0592...... 122.93333 
0593...... 122.94167 
0594...... 122.95000
0595...... 122.95833 
0596...... 122.96667 
0597...... 122.97500 
0598...... 122.98333 
0599...... 122.99167
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0600...... 123.00000 
0601...... 123.00833 
0602...... 123.01667 
0603...... 123.02500 
0604...... 123.03333
0605...... 123.04167 
0606...... 123.05000 
0607...... 123.05833 
0608...... 123.06667 
0609...... 123.07500
0610...... 123.08333 
0611 ...... 123.09167 
0612...... 123.10000 
0613...... 123.10833 
0614.......123.11667
0615...... 123.12500 
0616...... 123.13333 
0617...... 123.14167 
0618...... 123.15000 
0619...... 123.15833
0620...... 123.16667 
0621...... 123.17500 
0622...... 123.18333 
0623...... 123.19167 
0624...... 123.20000
0625...... 123.20833 
0626...... 123.21667 
0627...... 123.22500 
0628...... 123.23333 
0629...... 123.24167
0630...... 123.25000 
0631...... 123.25833 
0632...... 123.26667 
0633...... 123.27500 
0634...... 123.28333
0635...... 123.29167 
0636...... 123.30000 
0637...... 123.30833 
0638...... 123.31667 
0639...... 123.32500
0640...... 123.33333 
0641...... 123.34167 
0642...... 123.35000 
0643...... 123.35833 
0644...... 123.36667
0645...... 123.37500 
0646...... 123.38333 
0647...... 123.39167 
0648...... 123.40000 
0649...... 123.40833
0650...... 123.41667 
0651...... 123.42500 
0652...... 123.43333 
0653...... 123.44167 
0654...... 123.45000
0655...... 123.45833 
0656...... 123.46667 
0657...... 123.47500 
0658...... 123.48333 
0659...... 123.49167

0660...... 123.50000 
0661...... 123.50833 
0662...... 123.51667 
0663...... 123.52500 
0664...... 123.53333
0665...... 123.54167 
0666...... 123.55000 
0667...... 123.55833 
0668...... 123.56667 
0669...... 123.57500
0670...... 123.58333 
0671...... 123.59167 
0672...... 123.60000 
0673...... 123.60833 
0674...... 123.61667
0675...... 123.62500 
0676...... 123.63333 
0677...... 123.64167 
0678...... 123.65000 
0679...... 123.65833
0680...... 123.66667 
0681...... 123.67500 
0682...... 123.68333 
0683...... 123.69167 
0684...... 123.70000
0685...... 123.70833 
0686...... 123.71667 
0687...... 123.72500 
0688...... 123.73333 
0689...... 123.74167
0690...... 123.75000 
0691...... 123.75833 
0692...... 123.76667 
0693...... 123.77500 
0694...... 123.78333
0695...... 123.79167 
0696...... 123.80000 
0697...... 123.80833 
0698...... 123.81667 
0699...... 123.82500
0700...... 123.83333 
0701...... 123.84167 
0702...... 123.85000 
0703...... 123.85833 
0704...... 123.86667
0705...... 123.87500 
0706...... 123.88333 
0707...... 123.89167 
0708...... 123.90000 
0709...... 123.90833
0710...... 123.91667 
0711 ...... 123.92500 
0712...... 123.93333 
0713...... 123.94167 
0714...... 123.95000
0715...... 123.95833 
0716...... 123.96667 
0717...... 123.97500 
0718...... 123.98333 
0719...... 123.99167

0720...... 124.00000 
0721...... 124.00833 
0722...... 124.01667 
0723...... 124.02500 
0724...... 124.03333
0725...... 124.04167 
0726...... 124.05000 
0727...... 124.05833 
0728...... 124.06667 
0729...... 124.07500
0730...... 124.08333 
0731...... 124.09167 
0732...... 124.10000 
0733...... 124.10833 
0734.......124.11667
0735...... 124.12500 
0736...... 124.13333 
0737...... 124.14167 
0738...... 124.15000 
0739...... 124.15833
0740...... 124.16667 
0741...... 124.17500 
0742...... 124.18333 
0743...... 124.19167 
0744...... 124.20000
0745...... 124.20833 
0746...... 124.21667 
0747...... 124.22500 
0748...... 124.23333 
0749...... 124.24167
0750...... 124.25000 
0751...... 124.25833 
0752...... 124.26667 
0753...... 124.27500 
0754...... 124.28333
0755...... 124.29167 
0756...... 124.30000 
0757...... 124.30833 
0758...... 124.31667 
0759...... 124.32500
0760...... 124.33333 
0761...... 124.34167 
0762...... 124.35000 
0763...... 124.35833 
0764...... 124.36667
0765...... 124.37500 
0766...... 124.38333 
0767...... 124.39167 
0768...... 124.40000 
0769...... 124.40833
0770...... 124.41667 
0771...... 124.42500 
0772...... 124.43333 
0773...... 124.44167 
0774...... 124.45000
0775...... 124.45833 
0776...... 124.46667 
0777...... 124.47500 
0778...... 124.48333 
0779...... 124.49167

0780...... 124.50000 
0781...... 124.50833 
0782...... 124.51667 
0783...... 124.52500 
0784...... 124.53333
0785...... 124.54167 
0786...... 124.55000 
0787...... 124.55833 
0788...... 124.56667 
0789...... 124.57500
0790...... 124.58333 
0791...... 124.59167 
0792...... 124.60000 
0793...... 124.60833 
0794...... 124.61667
0795...... 124.62500 
0796...... 124.63333 
0797...... 124.64167 
0798...... 124.65000 
0799...... 124.65833
0800...... 124.66667 
0801...... 124.67500 
0802...... 124.68333 
0803...... 124.69167 
0804...... 124.70000
0805...... 124.70833 
0806...... 124.71667 
0807...... 124.72500 
0808...... 124.73333 
0809...... 124.74167
0810...... 124.75000 
0811 ...... 124.75833 
0812...... 124.76667 
0813...... 124.77500 
0814...... 124.78333
0815...... 124.79167 
0816...... 124.80000 
0817...... 124.80833 
0818...... 124.81667 
0819...... 124.82500
0820...... 124.83333 
0821...... 124.84167 
0822...... 124.85000 
0823...... 124.85833 
0824...... 124.86667
0825...... 124.87500 
0826...... 124.88333 
0827...... 124.89167 
0828...... 124.90000 
0829...... 124.90833
0830...... 124.91667 
0831...... 124.92500 
0832...... 124.93333 
0833...... 124.94167 
0834...... 124.95000
0835...... 124.95833 
0836...... 124.96667 
0837...... 124.97500 
0838...... 124.98333 
0839...... 124.99167

0840...... 125.00000 
0841...... 125.00833 
0842...... 125.01667 
0843...... 125.02500 
0844...... 125.03333
0845...... 125.04167 
0846...... 125.05000 
0847...... 125.05833 
0848...... 125.06667 
0849...... 125.07500
0850...... 125.08333 
0851...... 125.09167 
0852...... 125.10000 
0853...... 125.10833 
0854.......125.11667
0855...... 125.12500 
0856...... 125.13333 
0857...... 125.14167 
0858...... 125.15000 
0859...... 125.15833
0860...... 125.16667 
0861...... 125.17500 
0862...... 125.18333 
0863...... 125.19167 
0864...... 125.20000
0865...... 125.20833 
0866...... 125.21667 
0867...... 125.22500 
0868...... 125.23333 
0869...... 125.24167
0870...... 125.25000 
0871...... 125.25833 
0872...... 125.26667 
0873...... 125.27500 
0874...... 125.28333
0875...... 125.29167 
0876...... 125.30000 
0877...... 125.30833 
0878...... 125.31667 
0879...... 125.32500
0880...... 125.33333 
0881...... 125.34167 
0882...... 125.35000 
0883...... 125.35833 
0884...... 125.36667
0885...... 125.37500 
0886...... 125.38333 
0887...... 125.39167 
0888...... 125.40000 
0889...... 125.40833
0890...... 125.41667 
0891...... 125.42500 
0892...... 125.43333 
0893...... 125.44167 
0894...... 125.45000
0895...... 125.45833 
0896...... 125.46667 
0897...... 125.47500 
0898...... 125.48333 
0899...... 125.49167

0900...... 125.50000 
0901...... 125.50833 
0902...... 125.51667 
0903...... 125.52500 
0904...... 125.53333
0905...... 125.54167 
0906...... 125.55000 
0907...... 125.55833 
0908...... 125.56667 
0909...... 125.57500
0910...... 125.58333 
0911 ...... 125.59167 
0912...... 125.60000 
0913...... 125.60833 
0914...... 125.61667
0915...... 125.62500 
0916...... 125.63333 
0917...... 125.64167 
0918...... 125.65000 
0919...... 125.65833
0920...... 125.66667 
0921...... 125.67500 
0922...... 125.68333 
0923...... 125.69167 
0924...... 125.70000
0925...... 125.70833 
0926...... 125.71667 
0927...... 125.72500 
0928...... 125.73333 
0929...... 125.74167
0930...... 125.75000 
0931...... 125.75833 
0932...... 125.76667 
0933...... 125.77500 
0934...... 125.78333
0935...... 125.79167 
0936...... 125.80000 
0937...... 125.80833 
0938...... 125.81667 
0939...... 125.82500
0940...... 125.83333 
0941...... 125.84167 
0942...... 125.85000 
0943...... 125.85833 
0944...... 125.86667
0945...... 125.87500 
0946...... 125.88333 
0947...... 125.89167 
0948...... 125.90000 
0949...... 125.90833
0950...... 125.91667 
0951...... 125.92500 
0952...... 125.93333 
0953...... 125.94167 
0954...... 125.95000
0955...... 125.95833 
0956...... 125.96667 
0957...... 125.97500 
0958...... 125.98333 
0959...... 125.99167
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0960...... 126.00000 
0961...... 126.00833 
0962...... 126.01667 
0963...... 126.02500 
0964...... 126.03333
0965...... 126.04167 
0966...... 126.05000 
0967...... 126.05833 
0968...... 126.06667 
0969...... 126.07500
0970...... 126.08333 
0971...... 126.09167 
0972...... 126.10000 
0973...... 126.10833 
0974.......126.11667
0975...... 126.12500 
0976...... 126.13333 
0977...... 126.14167 
0978...... 126.15000 
0979...... 126.15833
0980...... 126.16667 
0981...... 126.17500 
0982...... 126.18333 
0983...... 126.19167 
0984...... 126.20000
0985...... 126.20833 
0986...... 126.21667 
0987...... 126.22500 
0988...... 126.23333 
0989...... 126.24167
0990...... 126.25000 
0991...... 126.25833 
0992...... 126.26667 
0993...... 126.27500 
0994...... 126.28333
0995...... 126.29167 
0996...... 126.30000 
0997...... 126.30833 
0998...... 126.31667 
0999...... 126.32500
1000...... 126.33333 
1001...... 126.34167 
1002...... 126.35000 
1003...... 126.35833 
1004...... 126.36667
1005...... 126.37500 
1006...... 126.38333 
1007...... 126.39167 
1008...... 126.40000 
1009...... 126.40833
1010...... 126.41667 
1011 ...... 126.42500 
1012...... 126.43333 
1013...... 126.44167 
1014...... 126.45000
1015...... 126.45833 
1016...... 126.46667 
1017...... 126.47500 
1018...... 126.48333 
1019...... 126.49167

1020...... 126.50000 
1021...... 126.50833 
1022...... 126.51667 
1023...... 126.52500 
1024...... 126.53333
1025...... 126.54167 
1026...... 126.55000 
1027...... 126.55833 
1028...... 126.56667 
1029...... 126.57500
1030...... 126.58333 
1031...... 126.59167 
1032...... 126.60000 
1033...... 126.60833 
1034...... 126.61667
1035...... 126.62500 
1036...... 126.63333 
1037...... 126.64167 
1038...... 126.65000 
1039...... 126.65833
1040...... 126.66667 
1041...... 126.67500 
1042...... 126.68333 
1043...... 126.69167 
1044...... 126.70000
1045...... 126.70833 
1046...... 126.71667 
1047...... 126.72500 
1048...... 126.73333 
1049...... 126.74167
1050...... 126.75000 
1051...... 126.75833 
1052...... 126.76667 
1053...... 126.77500 
1054...... 126.78333
1055...... 126.79167 
1056...... 126.80000 
1057...... 126.80833 
1058...... 126.81667 
1059...... 126.82500
1060...... 126.83333 
1061...... 126.84167 
1062...... 126.85000 
1063...... 126.85833 
1064...... 126.86667
1065...... 126.87500 
1066...... 126.88333 
1067...... 126.89167 
1068...... 126.90000 
1069...... 126.90833
1070...... 126.91667 
1071...... 126.92500 
1072...... 126.93333 
1073...... 126.94167 
1074...... 126.95000
1075...... 126.95833 
1076...... 126.96667 
1077...... 126.97500 
1078...... 126.98333 
1079...... 126.99167

1080...... 127.00000 
1081...... 127.00833 
1082...... 127.01667 
1083...... 127.02500 
1084...... 127.03333
1085...... 127.04167 
1086...... 127.05000 
1087...... 127.05833 
1088...... 127.06667 
1089...... 127.07500
1090...... 127.08333 
1091...... 127.09167 
1092...... 127.10000 
1093...... 127.10833 
1094.......127.11667
1095...... 127.12500 
1096...... 127.13333 
1097...... 127.14167 
1098...... 127.15000 
1099...... 127.15833
1100 ...... 127.16667 
1101 ...... 127.17500 
1102 ...... 127.18333 
1103 ...... 127.19167 
1104 ...... 127.20000
1105 ...... 127.20833 
1106 ...... 127.21667 
1107 ...... 127.22500 
1108 ...... 127.23333 
1109 ...... 127.24167
1110 ...... 127.25000 
1111 ...... 127.25833 
1112 ...... 127.26667 
1113 ...... 127.27500 
1114 ...... 127.28333
1115 ...... 127.29167 
1116 ...... 127.30000 
1117 ...... 127.30833 
1118 ...... 127.31667 
1119 ...... 127.32500
1120 ...... 127.33333 
1121 ...... 127.34167 
1122 ...... 127.35000 
1123 ...... 127.35833 
1124 ...... 127.36667
1125 ...... 127.37500 
1126 ...... 127.38333 
1127 ...... 127.39167 
1128 ...... 127.40000 
1129 ...... 127.40833
1130 ...... 127.41667 
1131 ...... 127.42500 
1132 ...... 127.43333 
1133 ...... 127.44167 
1134 ...... 127.45000
1135 ...... 127.45833 
1136 ...... 127.46667 
1137 ...... 127.47500 
1138 ...... 127.48333 
1139 ...... 127.49167

1140 ...... 127.50000 
1141 ...... 127.50833 
1142 ...... 127.51667 
1143 ...... 127.52500 
1144 ...... 127.53333
1145 ...... 127.54167 
1146 ...... 127.55000 
1147 ...... 127.55833 
1148 ...... 127.56667 
1149 ...... 127.57500
1150 ...... 127.58333 
1151 ...... 127.59167 
1152 ...... 127.60000 
1153 ...... 127.60833 
1154 ...... 127.61667
1155 ...... 127.62500 
1156 ...... 127.63333 
1157 ...... 127.64167 
1158 ...... 127.65000 
1159 ...... 127.65833
1160 ...... 127.66667 
1161 ...... 127.67500 
1162 ...... 127.68333 
1163 ...... 127.69167 
1164 ...... 127.70000
1165 ...... 127.70833 
1166 ...... 127.71667 
1167 ...... 127.72500 
1168 ...... 127.73333 
1169 ...... 127.74167
1170 ...... 127.75000 
1171 ...... 127.75833 
1172 ...... 127.76667 
1173 ...... 127.77500 
1174 ...... 127.78333
1175 ...... 127.79167 
1176 ...... 127.80000 
1177 ...... 127.80833 
1178 ...... 127.81667 
1179 ...... 127.82500
1180 ...... 127.83333 
1181 ...... 127.84167 
1182 ...... 127.85000 
1183 ...... 127.85833 
1184 ...... 127.86667
1185 ...... 127.87500 
1186 ...... 127.88333 
1187 ...... 127.89167 
1188 ...... 127.90000 
1189 ...... 127.90833
1190 ...... 127.91667 
1191 ...... 127.92500 
1192 ...... 127.93333 
1193 ...... 127.94167 
1194 ...... 127.95000
1195 ...... 127.95833 
1196 ...... 127.96667 
1197 ...... 127.97500 
1198 ...... 127.98333 
1199 ...... 127.99167

1200...... 128.00000 
1201...... 128.00833 
1202...... 128.01667 
1203...... 128.02500 
1204...... 128.03333
1205...... 128.04167 
1206...... 128.05000 
1207...... 128.05833 
1208...... 128.06667 
1209...... 128.07500
1210...... 128.08333 
1211 ...... 128.09167 
1212...... 128.10000 
1213...... 128.10833 
1214.......128.11667
1215...... 128.12500 
1216...... 128.13333 
1217...... 128.14167 
1218...... 128.15000 
1219...... 128.15833
1220...... 128.16667 
1221...... 128.17500 
1222...... 128.18333 
1223...... 128.19167 
1224...... 128.20000
1225...... 128.20833 
1226...... 128.21667 
1227...... 128.22500 
1228...... 128.23333 
1229...... 128.24167
1230...... 128.25000 
1231...... 128.25833 
1232...... 128.26667 
1233...... 128.27500 
1234...... 128.28333
1235...... 128.29167 
1236...... 128.30000 
1237...... 128.30833 
1238...... 128.31667 
1239...... 128.32500
1240...... 128.33333 
1241...... 128.34167 
1242...... 128.35000 
1243...... 128.35833 
1244...... 128.36667
1245...... 128.37500 
1246...... 128.38333 
1247...... 128.39167 
1248...... 128.40000 
1249...... 128.40833
1250...... 128.41667 
1251...... 128.42500 
1252...... 128.43333 
1253...... 128.44167 
1254...... 128.45000
1255...... 128.45833 
1256...... 128.46667 
1257...... 128.47500 
1258...... 128.48333 
1259...... 128.49167

1260...... 128.50000 
1261...... 128.50833 
1262...... 128.51667 
1263...... 128.52500 
1264...... 128.53333
1265...... 128.54167 
1266...... 128.55000 
1267...... 128.55833 
1268...... 128.56667 
1269...... 128.57500
1270...... 128.58333 
1271...... 128.59167 
1272...... 128.60000 
1273...... 128.60833 
1274...... 128.61667
1275...... 128.62500 
1276...... 128.63333 
1277...... 128.64167 
1278...... 128.65000 
1279...... 128.65833
1280...... 128.66667 
1281...... 128.67500 
1282...... 128.68333 
1283...... 128.69167 
1284...... 128.70000
1285...... 128.70833 
1286...... 128.71667 
1287...... 128.72500 
1288...... 128.73333 
1289...... 128.74167
1290...... 128.75000 
1291...... 128.75833 
1292...... 128.76667 
1293...... 128.77500 
1294...... 128.78333
1295...... 128.79167 
1296...... 128.80000 
1297...... 128.80833 
1298...... 128.81667 
1299...... 128.82500
1300...... 128.83333 
1301...... 128.84167 
1302...... 128.85000 
1303...... 128.85833 
1304...... 128.86667
1305...... 128.87500 
1306...... 128.88333 
1307...... 128.89167 
1308...... 128.90000 
1309...... 128.90833
1310...... 128.91667 
1311 ...... 128.92500 
1312...... 128.93333 
1313...... 128.94167 
1314...... 128.95000
1315...... 128.95833 
1316...... 128.96667 
1317...... 128.97500 
1318...... 128.98333 
1319...... 128.99167
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1320...... 129.00000 
1321...... 129.00833 
1322...... 129.01667 
1323...... 129.02500 
1324...... 129.03333
1325...... 129.04167 
1326...... 129.05000 
1327...... 129.05833 
1328...... 129.06667 
1329...... 129.07500
1330...... 129.08333 
1331...... 129.09167 
1332...... 129.10000 
1333...... 129.10833 
1334.......129.11667
1335...... 129.12500 
1336...... 129.13333 
1337...... 129.14167 
1338...... 129.15000 
1339...... 129.15833
1340...... 129.16667 
1341...... 129.17500 
1342...... 129.18333 
1343...... 129.19167 
1344...... 129.20000
1345...... 129.20833 
1346...... 129.21667 
1347...... 129.22500 
1348...... 129.23333 
1349...... 129.24167
1350...... 129.25000 
1351...... 129.25833 
1352...... 129.26667 
1353...... 129.27500 
1354...... 129.28333
1355...... 129.29167 
1356...... 129.30000 
1357...... 129.30833 
1358...... 129.31667 
1359...... 129.32500
1360...... 129.33333 
1361...... 129.34167 
1362...... 129.35000 
1363...... 129.35833 
1364...... 129.36667
1365...... 129.37500 
1366...... 129.38333 
1367...... 129.39167 
1368...... 129.40000 
1369...... 129.40833
1370...... 129.41667 
1371...... 129.42500 
1372...... 129.43333 
1373...... 129.44167 
1374...... 129.45000
1375...... 129.45833 
1376...... 129.46667 
1377...... 129.47500 
1378...... 129.48333 
1379...... 129.49167

1380...... 129.50000 
1381...... 129.50833 
1382...... 129.51667 
1383...... 129.52500 
1384...... 129.53333
1385...... 129.54167 
1386...... 129.55000 
1387...... 129.55833 
1388...... 129.56667 
1389...... 129.57500
1390...... 129.58333 
1391...... 129.59167 
1392...... 129.60000 
1393...... 129.60833 
1394...... 129.61667
1395...... 129.62500 
1396...... 129.63333 
1397...... 129.64167 
1398...... 129.65000 
1399...... 129.65833
1400...... 129.66667 
1401...... 129.67500 
1402...... 129.68333 
1403...... 129.69167 
1404...... 129.70000
1405...... 129.70833 
1406...... 129.71667 
1407...... 129.72500 
1408...... 129.73333 
1409...... 129.74167
1410...... 129.75000 
1411 ...... 129.75833 
1412...... 129.76667 
1413...... 129.77500 
1414...... 129.78333
1415...... 129.79167 
1416...... 129.80000 
1417...... 129.80833 
1418...... 129.81667 
1419...... 129.82500
1420...... 129.83333 
1421...... 129.84167 
1422...... 129.85000 
1423...... 129.85833 
1424...... 129.86667
1425...... 129.87500 
1426...... 129.88333 
1427...... 129.89167 
1428...... 129.90000 
1429...... 129.90833
1430...... 129.91667 
1431...... 129.92500 
1432...... 129.93333 
1433...... 129.94167 
1434...... 129.95000
1435...... 129.95833 
1436...... 129.96667 
1437...... 129.97500 
1438...... 129.98333 
1439...... 129.99167

1440...... 130.00000 
1441...... 130.00833 
1442...... 130.01667 
1443...... 130.02500 
1444...... 130.03333
1445...... 130.04167 
1446...... 130.05000 
1447...... 130.05833 
1448...... 130.06667 
1449...... 130.07500
1450...... 130.08333 
1451...... 130.09167 
1452...... 130.10000 
1453...... 130.10833 
1454.......130.11667
1455...... 130.12500 
1456...... 130.13333 
1457...... 130.14167 
1458...... 130.15000 
1459...... 130.15833
1460...... 130.16667 
1461...... 130.17500 
1462...... 130.18333 
1463...... 130.19167 
1464...... 130.20000
1465...... 130.20833 
1466...... 130.21667 
1467...... 130.22500 
1468...... 130.23333 
1469...... 130.24167
1470...... 130.25000 
1471...... 130.25833 
1472...... 130.26667 
1473...... 130.27500 
1474...... 130.28333
1475...... 130.29167 
1476...... 130.30000 
1477...... 130.30833 
1478...... 130.31667 
1479...... 130.32500
1480...... 130.33333 
1481...... 130.34167 
1482...... 130.35000 
1483...... 130.35833 
1484...... 130.36667
1485...... 130.37500 
1486...... 130.38333 
1487...... 130.39167 
1488...... 130.40000 
1489...... 130.40833
1490...... 130.41667 
1491...... 130.42500 
1492...... 130.43333 
1493...... 130.44167 
1494...... 130.45000
1495...... 130.45833 
1496...... 130.46667 
1497...... 130.47500 
1498...... 130.48333 
1499...... 130.49167

1500...... 130.50000 
1501...... 130.50833 
1502...... 130.51667 
1503...... 130.52500 
1504...... 130.53333
1505...... 130.54167 
1506...... 130.55000 
1507...... 130.55833 
1508...... 130.56667 
1509...... 130.57500
1510...... 130.58333 
1511 ...... 130.59167 
1512...... 130.60000 
1513...... 130.60833 
1514...... 130.61667
1515...... 130.62500 
1516...... 130.63333 
1517...... 130.64167 
1518...... 130.65000 
1519...... 130.65833
1520...... 130.66667 
1521...... 130.67500 
1522...... 130.68333 
1523...... 130.69167 
1524...... 130.70000
1525...... 130.70833 
1526...... 130.71667 
1527...... 130.72500 
1528...... 130.73333 
1529...... 130.74167
1530...... 130.75000 
1531...... 130.75833 
1532...... 130.76667 
1533...... 130.77500 
1534...... 130.78333
1535...... 130.79167 
1536...... 130.80000 
1537...... 130.80833 
1538...... 130.81667 
1539...... 130.82500
1540...... 130.83333 
1541...... 130.84167 
1542...... 130.85000 
1543...... 130.85833 
1544...... 130.86667
1545...... 130.87500 
1546...... 130.88333 
1547...... 130.89167 
1548...... 130.90000 
1549...... 130.90833
1550...... 130.91667 
1551...... 130.92500 
1552...... 130.93333 
1553...... 130.94167 
1554...... 130.95000
1555...... 130.95833 
1556...... 130.96667 
1557...... 130.97500 
1558...... 130.98333 
1559...... 130.99167

1560...... 131.00000 
1561...... 131.00833 
1562...... 131.01667 
1563...... 131.02500 
1564...... 131.03333
1565...... 131.04167 
1566...... 131.05000 
1567...... 131.05833 
1568...... 131.06667 
1569...... 131.07500
1570...... 131.08333 
1571...... 131.09167 
1572...... 131.10000 
1573...... 131.10833 
1574.......131.11667
1575...... 131.12500 
1576...... 131.13333 
1577...... 131.14167 
1578...... 131.15000 
1579...... 131.15833
1580...... 131.16667 
1581...... 131.17500 
1582...... 131.18333 
1583...... 131.19167 
1584...... 131.20000
1585...... 131.20833 
1586...... 131.21667 
1587...... 131.22500 
1588...... 131.23333 
1589...... 131.24167
1590...... 131.25000 
1591...... 131.25833 
1592...... 131.26667 
1593...... 131.27500 
1594...... 131.28333
1595...... 131.29167 
1596...... 131.30000 
1597...... 131.30833 
1598...... 131.31667 
1599...... 131.32500
1600...... 131.33333 
1601...... 131.34167 
1602...... 131.35000 
1603...... 131.35833 
1604...... 131.36667
1605...... 131.37500 
1606...... 131.38333 
1607...... 131.39167 
1608...... 131.40000 
1609...... 131.40833
1610...... 131.41667 
1611 ...... 131.42500 
1612...... 131.43333 
1613...... 131.44167 
1614...... 131.45000
1615...... 131.45833 
1616...... 131.46667 
1617...... 131.47500 
1618...... 131.48333 
1619...... 131.49167

1620...... 131.50000 
1621...... 131.50833 
1622...... 131.51667 
1623...... 131.52500 
1624...... 131.53333
1625...... 131.54167 
1626...... 131.55000 
1627...... 131.55833 
1628...... 131.56667 
1629...... 131.57500
1630...... 131.58333 
1631...... 131.59167 
1632...... 131.60000 
1633...... 131.60833 
1634...... 131.61667
1635...... 131.62500 
1636...... 131.63333 
1637...... 131.64167 
1638...... 131.65000 
1639...... 131.65833
1640...... 131.66667 
1641...... 131.67500 
1642...... 131.68333 
1643...... 131.69167 
1644...... 131.70000
1645...... 131.70833 
1646...... 131.71667 
1647...... 131.72500 
1648...... 131.73333 
1649...... 131.74167
1650...... 131.75000 
1651...... 131.75833 
1652...... 131.76667 
1653...... 131.77500 
1654...... 131.78333
1655...... 131.79167 
1656...... 131.80000 
1657...... 131.80833 
1658...... 131.81667 
1659...... 131.82500
1660...... 131.83333 
1661...... 131.84167 
1662...... 131.85000 
1663...... 131.85833 
1664...... 131.86667
1665...... 131.87500 
1666...... 131.88333 
1667...... 131.89167 
1668...... 131.90000 
1669...... 131.90833
1670...... 131.91667 
1671...... 131.92500 
1672...... 131.93333 
1673...... 131.94167 
1674...... 131.95000
1675...... 131.95833 
1676...... 131.96667 
1677...... 131.97500 
1678...... 131.98333 
1679...... 131.99167
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1680...... 132.00000 
1681...... 132.00833 
1682...... 132.01667 
1683...... 132.02500 
1684...... 132.03333
1685...... 132.04167 
1686...... 132.05000 
1687...... 132.05833 
1688...... 132.06667 
1689...... 132.07500
1690...... 132.08333 
1691...... 132.09167 
1692...... 132.10000 
1693...... 132.10833 
1694.......132.11667
1695...... 132.12500 
1696...... 132.13333 
1697...... 132.14167 
1698...... 132.15000 
1699...... 132.15833
1700...... 132.16667 
1701...... 132.17500 
1702...... 132.18333 
1703...... 132.19167 
1704...... 132.20000
1705...... 132.20833 
1706...... 132.21667 
1707...... 132.22500 
1708...... 132.23333 
1709...... 132.24167
1710...... 132.25000 
1711 ...... 132.25833 
1712...... 132.26667 
1713...... 132.27500 
1714...... 132.28333
1715...... 132.29167 
1716...... 132.30000 
1717...... 132.30833 
1718...... 132.31667 
1719...... 132.32500
1720...... 132.33333 
1721...... 132.34167 
1722...... 132.35000 
1723...... 132.35833 
1724...... 132.36667
1725...... 132.37500 
1726...... 132.38333 
1727...... 132.39167 
1728...... 132.40000 
1729...... 132.40833
1730...... 132.41667 
1731...... 132.42500 
1732...... 132.43333 
1733...... 132.44167 
1734...... 132.45000
1735...... 132.45833 
1736...... 132.46667 
1737...... 132.47500 
1738...... 132.48333 
1739...... 132.49167

1740...... 132.50000 
1741...... 132.50833 
1742...... 132.51667 
1743...... 132.52500 
1744...... 132.53333
1745...... 132.54167 
1746...... 132.55000 
1747...... 132.55833 
1748...... 132.56667 
1749...... 132.57500
1750...... 132.58333 
1751...... 132.59167 
1752...... 132.60000 
1753...... 132.60833 
1754...... 132.61667
1755...... 132.62500 
1756...... 132.63333 
1757...... 132.64167 
1758...... 132.65000 
1759...... 132.65833
1760...... 132.66667 
1761...... 132.67500 
1762...... 132.68333 
1763...... 132.69167 
1764...... 132.70000
1765...... 132.70833 
1766...... 132.71667 
1767...... 132.72500 
1768...... 132.73333 
1769...... 132.74167
1770...... 132.75000 
1771...... 132.75833 
1772...... 132.76667 
1773...... 132.77500 
1774...... 132.78333
1775...... 132.79167 
1776...... 132.80000 
1777...... 132.80833 
1778...... 132.81667 
1779...... 132.82500
1780...... 132.83333 
1781...... 132.84167 
1782...... 132.85000 
1783...... 132.85833 
1784...... 132.86667
1785...... 132.87500 
1786...... 132.88333 
1787...... 132.89167 
1788...... 132.90000 
1789...... 132.90833
1790...... 132.91667 
1791...... 132.92500 
1792...... 132.93333 
1793...... 132.94167 
1794...... 132.95000
1795...... 132.95833 
1796...... 132.96667 
1797...... 132.97500 
1798...... 132.98333 
1799...... 132.99167

1800...... 133.00000 
1801...... 133.00833 
1802...... 133.01667 
1803...... 133.02500 
1804...... 133.03333
1805...... 133.04167 
1806...... 133.05000 
1807...... 133.05833 
1808...... 133.06667 
1809...... 133.07500
1810...... 133.08333 
1811 ...... 133.09167 
1812...... 133.10000 
1813...... 133.10833 
1814.......133.11667
1815...... 133.12500 
1816...... 133.13333 
1817...... 133.14167 
1818...... 133.15000 
1819...... 133.15833
1820...... 133.16667 
1821...... 133.17500 
1822...... 133.18333 
1823...... 133.19167 
1824...... 133.20000
1825...... 133.20833 
1826...... 133.21667 
1827...... 133.22500 
1828...... 133.23333 
1829...... 133.24167
1830...... 133.25000 
1831...... 133.25833 
1832...... 133.26667 
1833...... 133.27500 
1834...... 133.28333
1835...... 133.29167 
1836...... 133.30000 
1837...... 133.30833 
1838...... 133.31667 
1839...... 133.32500
1840...... 133.33333 
1841...... 133.34167 
1842...... 133.35000 
1843...... 133.35833 
1844...... 133.36667
1845...... 133.37500 
1846...... 133.38333 
1847...... 133.39167 
1848...... 133.40000 
1849...... 133.40833
1850...... 133.41667 
1851...... 133.42500 
1852...... 133.43333 
1853...... 133.44167 
1854...... 133.45000
1855...... 133.45833 
1856...... 133.46667 
1857...... 133.47500 
1858...... 133.48333 
1859...... 133.49167

1860...... 133.50000 
1861...... 133.50833 
1862...... 133.51667 
1863...... 133.52500 
1864...... 133.53333
1865...... 133.54167 
1866...... 133.55000 
1867...... 133.55833 
1868...... 133.56667 
1869...... 133.57500
1870...... 133.58333 
1871...... 133.59167 
1872...... 133.60000 
1873...... 133.60833 
1874...... 133.61667
1875...... 133.62500 
1876...... 133.63333 
1877...... 133.64167 
1878...... 133.65000 
1879...... 133.65833
1880...... 133.66667 
1881...... 133.67500 
1882...... 133.68333 
1883...... 133.69167 
1884...... 133.70000
1885...... 133.70833 
1886...... 133.71667 
1887...... 133.72500 
1888...... 133.73333 
1889...... 133.74167
1890...... 133.75000 
1891...... 133.75833 
1892...... 133.76667 
1893...... 133.77500 
1894...... 133.78333
1895...... 133.79167 
1896...... 133.80000 
1897...... 133.80833 
1898...... 133.81667 
1899...... 133.82500
1900...... 133.83333 
1901...... 133.84167 
1902...... 133.85000 
1903...... 133.85833 
1904...... 133.86667
1905...... 133.87500 
1906...... 133.88333 
1907...... 133.89167 
1908...... 133.90000 
1909...... 133.90833
1910...... 133.91667 
1911 ...... 133.92500 
1912...... 133.93333 
1913...... 133.94167 
1914...... 133.95000
1915...... 133.95833 
1916...... 133.96667 
1917...... 133.97500 
1918...... 133.98333 
1919...... 133.99167

1920...... 134.00000 
1921...... 134.00833 
1922...... 134.01667 
1923...... 134.02500 
1924...... 134.03333
1925...... 134.04167 
1926...... 134.05000 
1927...... 134.05833 
1928...... 134.06667 
1929...... 134.07500
1930...... 134.08333 
1931...... 134.09167 
1932...... 134.10000 
1933...... 134.10833 
1934.......134.11667
1935...... 134.12500 
1936...... 134.13333 
1937...... 134.14167 
1938...... 134.15000 
1939...... 134.15833
1940...... 134.16667 
1941...... 134.17500 
1942...... 134.18333 
1943...... 134.19167 
1944...... 134.20000
1945...... 134.20833 
1946...... 134.21667 
1947...... 134.22500 
1948...... 134.23333 
1949...... 134.24167
1950...... 134.25000 
1951...... 134.25833 
1952...... 134.26667 
1953...... 134.27500 
1954...... 134.28333
1955...... 134.29167 
1956...... 134.30000 
1957...... 134.30833 
1958...... 134.31667 
1959...... 134.32500
1960...... 134.33333 
1961...... 134.34167 
1962...... 134.35000 
1963...... 134.35833 
1964...... 134.36667
1965...... 134.37500 
1966...... 134.38333 
1967...... 134.39167 
1968...... 134.40000 
1969...... 134.40833
1970...... 134.41667 
1971...... 134.42500 
1972...... 134.43333 
1973...... 134.44167 
1974...... 134.45000
1975...... 134.45833 
1976...... 134.46667 
1977...... 134.47500 
1978...... 134.48333 
1979...... 134.49167

1980...... 134.50000 
1981...... 134.50833 
1982...... 134.51667 
1983...... 134.52500 
1984...... 134.53333
1985...... 134.54167 
1986...... 134.55000 
1987...... 134.55833 
1988...... 134.56667 
1989...... 134.57500
1990...... 134.58333 
1991...... 134.59167 
1992...... 134.60000 
1993...... 134.60833 
1994...... 134.61667
1995...... 134.62500 
1996...... 134.63333 
1997...... 134.64167 
1998...... 134.65000 
1999...... 134.65833
2000...... 134.66667 
2001...... 134.67500 
2002...... 134.68333 
2003...... 134.69167 
2004...... 134.70000
2005...... 134.70833 
2006...... 134.71667 
2007...... 134.72500 
2008...... 134.73333 
2009...... 134.74167
2010...... 134.75000 
2011 ...... 134.75833 
2012...... 134.76667 
2013...... 134.77500 
2014...... 134.78333
2015...... 134.79167 
2016...... 134.80000 
2017...... 134.80833 
2018...... 134.81667 
2019...... 134.82500
2020...... 134.83333 
2021...... 134.84167 
2022...... 134.85000 
2023...... 134.85833 
2024...... 134.86667
2025...... 134.87500 
2026...... 134.88333 
2027...... 134.89167 
2028...... 134.90000 
2029...... 134.90833
2030...... 134.91667 
2031...... 134.92500 
2032...... 134.93333 
2033...... 134.94167 
2034...... 134.95000
2035...... 134.95833 
2036...... 134.96667 
2037...... 134.97500 
2038...... 134.98333 
2039...... 134.99167
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2040...... 135.00000 
2041...... 135.00833 
2042...... 135.01667 
2043...... 135.02500 
2044...... 135.03333
2045...... 135.04167 
2046...... 135.05000 
2047...... 135.05833 
2048...... 135.06667 
2049...... 135.07500
2050...... 135.08333 
2051...... 135.09167 
2052...... 135.10000 
2053...... 135.10833 
2054.......135.11667
2055...... 135.12500 
2056...... 135.13333 
2057...... 135.14167 
2058...... 135.15000 
2059...... 135.15833
2060...... 135.16667 
2061...... 135.17500 
2062...... 135.18333 
2063...... 135.19167 
2064...... 135.20000
2065...... 135.20833 
2066...... 135.21667 
2067...... 135.22500 
2068...... 135.23333 
2069...... 135.24167
2070...... 135.25000 
2071...... 135.25833 
2072...... 135.26667 
2073...... 135.27500 
2074...... 135.28333
2075...... 135.29167 
2076...... 135.30000 
2077...... 135.30833 
2078...... 135.31667 
2079...... 135.32500
2080...... 135.33333 
2081...... 135.34167 
2082...... 135.35000 
2083...... 135.35833 
2084...... 135.36667
2085...... 135.37500 
2086...... 135.38333 
2087...... 135.39167 
2088...... 135.40000 
2089...... 135.40833
2090...... 135.41667 
2091...... 135.42500 
2092...... 135.43333 
2093...... 135.44167 
2094...... 135.45000
2095...... 135.45833 
2096...... 135.46667 
2097...... 135.47500 
2098...... 135.48333 
2099...... 135.49167

2100...... 135.50000 
2101...... 135.50833 
2102...... 135.51667 
2103...... 135.52500 
2104...... 135.53333
2105...... 135.54167 
2106...... 135.55000 
2107...... 135.55833 
2108...... 135.56667 
2109...... 135.57500
2110 ...... 135.58333 
2111 ...... 135.59167 
2112 ...... 135.60000 
2113 ...... 135.60833 
2114 ...... 135.61667
2115 ...... 135.62500 
2116 ...... 135.63333 
2117 ...... 135.64167 
2118 ...... 135.65000 
2119 ...... 135.65833
2120...... 135.66667 
2121...... 135.67500 
2122...... 135.68333 
2123...... 135.69167 
2124...... 135.70000
2125...... 135.70833 
2126...... 135.71667 
2127...... 135.72500 
2128...... 135.73333 
2129...... 135.74167
2130...... 135.75000 
2131...... 135.75833 
2132...... 135.76667 
2133...... 135.77500 
2134...... 135.78333
2135...... 135.79167 
2136...... 135.80000 
2137...... 135.80833 
2138...... 135.81667 
2139...... 135.82500
2140...... 135.83333 
2141...... 135.84167 
2142...... 135.85000 
2143...... 135.85833 
2144...... 135.86667
2145...... 135.87500 
2146...... 135.88333 
2147...... 135.89167 
2148...... 135.90000 
2149...... 135.90833
2150...... 135.91667 
2151...... 135.92500 
2152...... 135.93333 
2153...... 135.94167 
2154...... 135.95000
2155...... 135.95833 
2156...... 135.96667 
2157...... 135.97500 
2158...... 135.98333 
2159...... 135.99167

2160...... 136.00000 
2161...... 136.00833 
2162...... 136.01667 
2163...... 136.02500 
2164...... 136.03333
2165...... 136.04167 
2166...... 136.05000 
2167...... 136.05833 
2168...... 136.06667 
2169...... 136.07500
2170...... 136.08333 
2171...... 136.09167 
2172...... 136.10000 
2173...... 136.10833 
2174.......136.11667
2175...... 136.12500 
2176...... 136.13333 
2177...... 136.14167 
2178...... 136.15000 
2179...... 136.15833
2180...... 136.16667 
2181...... 136.17500 
2182...... 136.18333 
2183...... 136.19167 
2184...... 136.20000
2185...... 136.20833 
2186...... 136.21667 
2187...... 136.22500 
2188...... 136.23333 
2189...... 136.24167
2190...... 136.25000 
2191...... 136.25833 
2192...... 136.26667 
2193...... 136.27500 
2194...... 136.28333
2195...... 136.29167 
2196...... 136.30000 
2197...... 136.30833 
2198...... 136.31667 
2199...... 136.32500
2200...... 136.33333 
2201...... 136.34167 
2202...... 136.35000 
2203...... 136.35833 
2204...... 136.36667
2205...... 136.37500 
2206...... 136.38333 
2207...... 136.39167 
2208...... 136.40000 
2209...... 136.40833
2210...... 136.41667 
2211 ...... 136.42500 
2212...... 136.43333 
2213...... 136.44167 
2214...... 136.45000
2215...... 136.45833 
2216...... 136.46667 
2217...... 136.47500 
2218...... 136.48333 
2219...... 136.49167

2220...... 136.50000 
2221...... 136.50833 
2222...... 136.51667 
2223...... 136.52500 
2224...... 136.53333
2225...... 136.54167 
2226...... 136.55000 
2227...... 136.55833 
2228...... 136.56667 
2229...... 136.57500
2230...... 136.58333 
2231...... 136.59167 
2232...... 136.60000 
2233...... 136.60833 
2234...... 136.61667
2235...... 136.62500 
2236...... 136.63333 
2237...... 136.64167 
2238...... 136.65000 
2239...... 136.65833
2240...... 136.66667 
2241...... 136.67500 
2242...... 136.68333 
2243...... 136.69167 
2244...... 136.70000
2245...... 136.70833 
2246...... 136.71667 
2247...... 136.72500 
2248...... 136.73333 
2249...... 136.74167
2250...... 136.75000 
2251...... 136.75833 
2252...... 136.76667 
2253...... 136.77500 
2254...... 136.78333
2255...... 136.79167 
2256...... 136.80000 
2257...... 136.80833 
2258...... 136.81667 
2259...... 136.82500
2260...... 136.83333 
2261...... 136.84167 
2262...... 136.85000 
2263...... 136.85833 
2264...... 136.86667
2265...... 136.87500 
2266...... 136.88333 
2267...... 136.89167 
2268...... 136.90000 
2269...... 136.90833
2270...... 136.91667 
2271...... 136.92500 
2272...... 136.93333 
2273...... 136.94167 
2274...... 136.95000
2275...... 136.95833 
2276...... 136.96667 
2277...... 136.97500 
2278...... 136.98333 
2279...... 136.99167

2280...... 137.00000 
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REVISION 
 HISTORY

Revision Date Action # Description
1-1-0 Oct 03 • Update PCB 50082-05 (new select table for Tx only)

• Incorporated Frequencey Select Handle IM12-FSH3 in this manual.
743-A2 R99 was 1185-4B103AAK THERMISTOR/SMT, 10K, NTC, 1206

       now 1185-5B104DAJ THERMISTOR/SMT, 100K,NTC, 1206
1-1-1 Oct 03 • 50040-03-01-S-03-01 not updated in manual properly. Corrected.

• Wording in Performance Spec listing corrected.
1-2-1 Mar 04 787 Updated Receiver Specifications
1-2-2 July 04 Board Modifications to improve production
1-3-0 Apr 05 817 Affects Synthesizer Analog Board:

R43 was 1150-5A1373FP RES., SM, 137K 0805, 1%,100ppm
       now 1150-5A1003FP RES., SM, 100K 0805, 1%,100ppm
L8 was 1251-3A001R5K CHOKE,RF/MOLDED,1.5uH,10%,.25
     now 1251-2A00R15K CHOKE,RF/MOLDED,150nH,10%,.25
R40 was SELECT RX/TX
       now 1101-2A0331JP RES., 330R METAL FILM, 5%,0.5W
L13 was 1251-3A001R5K CHOKE, RF/MOLDED,1.5uH,10%,.25
       now SELECT RX/TX
       Rx 1251-3A001R5K CHOKE, RF/MOLDED,1.5uH,10%,.25
       Tx 1101-3A0822JP RES., 8K2 METAL FILM, 5%, 0.5W
U5 was 2013-1G18230A LED, I/R,GaAs,.81 x .23,PLAST.
     now 2013-1K18230A LED, I/R,GaAs,.81 x .23,PLAST.

817-A1 Affects Synthesizer Digital Board:
     was A64-OS3H-DIG DIGITAL PCB,OSx-3H V/UHF,TX/RX
     now A64-OS3A-DIG DIGITAL PCB,OSx-3 AM, TX/RX

833 Affects Front Panel Handle:
     was 3702-10000614 Handle, Front Panel, 14HP, Grey
     now 3702-10000814 Handle, 14HP, grey W/closed End

6021 Affects IF Main Board:
JU12 was Position A Installed
         now Position B Installed
JU20 was Position A Installed
         now Position B Installed
JU23 was installed
         now not installed
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Revision Date Action # Description
2-0-0 Mar 06 6135 VR-3A130-SYD210 now VR-3A130-SYF210. Product now supports  

8.333kHz channel spacing. Includes consolidation of major 
components onto one board.

6150 Synthesizer Analog board improvements. Replace TCVCXO and 
associated components.

2-1-0 Sep 06 6151 AM 8.33kHz Receiver Mainboard v2 to v3 Production improvements
6175 AM 8.33kHz Synth Analog PCB Layout v9 to v10
6176 Spec Updates for 8.33kHz operation
6199 Receiver Mainboard updates to BOM only

3-0-0 Oct 09 6464 Update BOMs and layouts for the Synthesizer Analog board 
(50082-10).

6467 • Uninstall C170, C172, C174 and C176 on receiver mainboard. 
Components are “Select”.

• Update 50150-03 schematics
• Update A12-RX3AMF-00 BOM

--- • Corrected the upper frequency range from 138 to 137.
• Applied Daniels style guide 
• Updated logos and trademark information

3-1-0 Jun 2010 --- Revision history older than seven years has been removed.
--- Correct example of BCD switch settings (AT 10902).
--- Change title of manual to include MT-3.

Was   VHF AM Receiver
Now   MT-3 VHF AM Receiver

6533 AM 137 MHz (TX/RX) and Receiver IF Capacitors
• Updated schematics 50082 and 50150
• Updated A12-RX3AMF-00 parts list to include SEL capacitors 

C170, C172, C174 and C176
6560 Replace existing TCXO 

NOW  2641-10000DM7    VCTCXO/SMT,10MHz,5ppm,0.5-4.5V
• Update synthesizer analog schematic, CLDs and BOM
• Update Local Oscillator Frequency Stability stat 

WAS +/- 1 ppm    NOW +/- 5 ppm
3-2-0 Feb 2013 6781 Opto Coupler on AM  Synthesizer Failure

• Updated A64-OR3A130-ANA Synthesizer PCB 50082 schematics 
and BOM

6813 AM Synthesizer Update
• Updated BOMs and schematics for the analog and digital boards
• Updated VR-3A130-SYF210 BOM

--- • Updated to Codan template
• Updated Frequency Select handle images (for Codan rebranding)
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