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WARRANTY AND ASSISTANCE

All Belar products are warranted against defects in materials and workmanship.
Tr;is warranty applies for one year from the date of delivery, FOB factory or, in
the case of certain major components listed in the instruction manual, for the
specified period. Belar will repair or replace products which prove to be
defective during the warranty period provided that they are returned to Belar

prepaid. No other warranty is expressed or implied. Belar is not liable for

consequential damages.

For any assistance, contact your Belar Sales Representative or Customer

Engineering Service at the Belar factory.
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TVM-230 Digital BTSC TV Stereo Monitor/Analyzer

1 General Information

11 General Description

The Belar TVM-230 Digital BTSC TV Stereo Modulation Monitor and Analyzer is a DSP based precision

stereo monitor designed to operate in conjunction with the Belar TVM-100 or TVM-101 Precision Aural Monitor
or other source of wideband aural composite.

The TVM-230 digitizes the composite and decodes the stereo multiplex signal using digital signal
processing techniques. Unlike an analog design, a DSP based design is not subject to variations due to
temperature, component aging, or component tolerances. The resulting circuit requires virtually no adjustments,
but can achieve extremely tight tolerances. In addition, the DSP design allows the use of FIR linear phase filters
which eliminate phase distortion. The elimination of phase distortion allows the TVM-230 to measure modulation
peaks on the left, Right, L+R and L-R more accurately than with traditional techniques. All of these advances are
possible because a design implemented using DSP is strictly a matter of software.

The TVM-230 also digitizes all measurements. By digitizing the measurements the user can display
modulation peaks, injections, and dB readings directly. As an added benefit, all readings can be viewed remotely
using the a personal computer. The ability to display measurements remotely will make a remote proof possible
when the TVM-230 is combined with a distortion analyzer such as the Audio Precision.

1-2 Specifications

Inputs ....................... Two wide-band demodulated aural composite, selectable from front panel
InputLevel ...... ... .. . . 1.0V to 2.0Vrms for 73 kHz peak deviation
Inputimpedance .......... ... .. ... . 100 kQ, unbalanced BNC connector
Outputs
Left and Right
Audio .. Active 50 Q Balanced Output
Level: +10 dBm into 600 Q, XLR connector
Test ... 2.5Vrms, 75 Q, unbalanced, BNC connectors
Scope(auto-ranged) ............. ... .. ...... 1.3 Vrms, 75 Q, unbalanced, BNC connectors
PilotOQutput ........ . ... . .. . . . . 2V P-P, 500 Q, unbalanced, BNC connector
dbxLlevel .......... ... ... ........... 3.56355 Vrms for 50 kHz L-R deviation, BNC connector
Interface:

Serial Interface ... ... ... RS-232, DB-9 connector
Unitinterface . ... ... . Wizard Standard Interface

Remote Meter Outputs:
For interface to optional Model MP-230 Analog Remote Meter Panel
Analog Meter Outputs for Left, Right, L+R and L-R channels
Open Collector outputs for Stereo Peaks Per Minute (PPM), L+R PPM and Pilot
Relay closures for Stereo PPM, L+R PPM and Pilot
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The Wizard System

Separation + Noise
EquivalentMode .. ... . .. ... .. 70 dB, 50 to 14 kHz
BTSC ... Exceeds EIA MTS recommended practices for monitoring
equipment. Typical separation at 100% 75 usecond equivalent input modulation:

S50kHzto8KkHz .. ... ... greater than 40 dB
8kHzto12kHz . ... .. greater than 35 dB
12kHzto 14 KkHz . .. .. greater than 30 dB
Crosstalk + Noise:
L+RtoL-R .o 75 dB (50 Hz to 14 kHz)
L-Rto LR 75 dB (50 Hz to 14 kHz)
SAP 10 LH+R oo 75 dB
SAP 10 L-R 75 dB
PRO O LR 75dB
PRO O L-R o 75 dB
Frequency Response (Left and Right channels)
EquivalentMode . ........ .. .. ...k + 0.05 dB (50 Hz to 14 kHz)
BTSC:
Typical at 100% 75 usecond equivalent input modulation ... ... .. within + 0.1 dB (50 Hz to 14 kHz)
Typical between 10% and 100% 75 usecond equivalent mput modulatlon : :
BO0Hzto8kHz ....... .. ... .. . .. e Sve e, within + 0 05 dB to -0 02 dB
8 kHz to 14 kHz

................... e sl r s within + 0.05dB to -0.35 dB

Signal to Noise Ratio:
(L, R equivalent mode, pilot on) Cee co
Node-emphasis ...... ... ... ... ... .. . ... . ... ... ... N 75 dB
De-emphasized, 75 nsecond S s :

Distortion + Noise T
Harmonic Distortion: (50 Hz to 14 kHz, measured across 30 kHz bandwidth)

EquivalentMode .......................... T o .0;025%'

BT S . 0.1%
Signal Input-to Qutput Delay . ... . ... . . . 5 milliseconds
DIMensions . . ... .. 1EIARack Unit1.75" Hx 17" D x 19" W
Power Requirements . ....... ... . . ... ... .. .. 30 watts, 100-240 VAC, 50 to 60 Hz
Shipping Weight . . ... ... 13 Ibs (5.9 kgs)
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TVM-230 Digital BTSC TV Stereo Monitor/Analyzer

2 Unpacking
2-1 Initial Inspection

Check the shipping carton for external damage. |If the carton exhibits evidence of abuse in handling
(holes, broken corners, etc.) ask the carrier's agent to be present when the unit is unpacked. Carefully unpack
the unit and inspect all equipment for physical damage immediately after unpacking. Bent or broken parts, dents
and scratches should be noted. If damage is found, refer to Paragraph 2-2 for the recommended claim procedure.
Keep all packing material for proof of claim or for possible future use.

The TVM-230 is shipped with a Guide to Operations, 4 black rack-mount screws, a BNC jumper, and a
three-wire line cord.

2-2 Claims

If the unit has been damaged, notify the carrier immediately. File a claim with the carrier or transportation

company and advise Belar of such action to arrange the repair or replacement of the unit without waiting for a
claim to be settled with the carrier.

2-3 Repackmg for Shlpment

If the unit is to be returned to Belar attach a tag to it showing:owner and owner's: address A descnptlon

of the service required should be included on the tag. The original shipping carton and packaging materials should -. .. -
be used for reshipment. If they are not available or reusable; Belar can provide a. replacement box. and packaglng o

at a nominal cost. Alternatlvely the unit should be repackaged in the following-manner:

a) Use a double-walled carton with a minimum test strength.of 275 pounds :

b) Use heavy paper or sheets of cardboard to protect all surfaces. - : ' LT :
C) Use at least 4 inches of tightly packed, industry approved, shock absorbmg materlal such as extra frrm
polyurethane foam or rubberized hair. Newspaper is not sufflclent for cushlomng material!

d) Use heavy duty shipping tape to secure the outside of the carton. -
€e) Use large FRAGILE labels on each surface:
f) Return the unit, freight prepaid. Be sure to insure the unit for fuII value
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3 Front Panel Operation
o ® e
STEREQ PPM O A A ®
JIR|BELAR 8 g0 0 [[PiLor 5.0 wkuz] 0 ]
O ® TV DIGITAL STEREO MONITOR st O LEFT CHAWNEL MENU PARAMETER p— ® O

The yellow TEST LED is illuminated when the unit is EQUIValent mode (instead of MTS mode) or if the dbx'
expander is switched out, or both.

The green PILOT LED is illuminated when the unit detects the 15.734 kHz pilot. At least 3 kHz injection is required
to illuminate this light. If the TVM-230 has the optional Pilot Sync detector circuit installed and enabled, then this
LED will blink if a loss of frequency lock between the pilot and horizontal sync is detected.

The red L+R PPM LED is illuminated when the number of L+R Peaks-per-minute exceeds the user-defined
threshold as described below.

The red STEREO PPM LED is illuminated when the number of Stereo composite Peaks-per-minute exceeds the
user-defined threshold as described below.

The LEFT CHANNEL window displays the left channel modulation, expressed in percent modulation.
The RIGHT CHANNEL window displays the right channel modulation, expressed in percent modulation.

The MENU/PARAMETER WINDOW is a 16 character alphanumeric display that displays menu selections and
associated parameters or measurements.

To the left of the Menu/Parameter Window, the UP and DOWN MENU buttons are used to scroll through the
various menu selections of the TVM-230. The menu selections are arranged in two loops, one for measurements
and one for settings. Either the UP or DOWN button will get you to your menu choice—but usually one direction
will get you there quicker than the other.

To the right of the Menu/Parameter Window, the UP and DOWN PARAMETER buttons are used to scroll through
the available settings for a given menu selection, where applicable. One loop, which includes the display shown
in the figure above (your measured separation may be different, of course), consists of all of the measurements
the TVM-230 can make, as well as the displays MODIFY PPM and MODIFY SETTINGS. Two other two loops
(accessed by pressing the UP PARAMETER button at the MODIFY PPM and MODIFY SETTINGS windows,
respectively) consist of all the setable parameters in the unit, such as hold time, time mode, etc. These

parameters are all explained in Section 3-2 MODIFY PPM Menu Selections or Section 3-3 MODIFY SETTINGS
Menu Selections, following.

ldbx is a registered trademark of THAT Corporation.
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TVM-230 Digital BTSC TV Stereo Monitor/Analyzer

3-1 Main Menu Selections

Below is a summary of all the menu selections available on the TVM-230.

TOTAL XXX %

STEREO XXX%

STEREO PPM

L + R XXX %

L+RPPM .

L - R XXX %

PILOT X.X KHZ

Displays total peak modulation expressed in percent. The range is 0-127%.

Measures the modulation level of the stereo composite (main plus stereo
subchannel) with pilot. A 100% reading corresponds to 55 kHz deviation. This
measurement is derived from the total measurement by subtracting out any
SAP/PRO subcarriers which may be present. In order for the readings to be
accurate, the SAP and PRO functions (described below) must be set correctly.

Displays the number of peaks per minute (PPM) of the stereo composite using a one
minute sliding window. The level and duration of the peaks that will be counted can
be set by the user, as described below under "MODIFY PPM".

Displays L + R peak modulation in percent. The range is 0-127%.

Displays the number of peaks per minute (PPM) of the L + R using a one minute
sliding window. The level and duration of the peaks that will be counted can be set
by the user, as described below under "MODIFY PPM".

Displays L - R peak modulation in percent. The range is 0-127%.

Displays the Pilot Injection in kiloHertz deviation. The standard for setting pilot
injection is 5 kHz.

IMPORTANT NOTE: The following dB measurements are referenced to 0 dB = 100%
modulation. DB measurements can be measured with or without de-emphasis. When
the measurement is with de-emphasis, an asterisk (*) will appear after the DB in the
menu/parameter window. Pressing the UP PARAMETER button lights the * to the right
of the DB and shows the de-emphasized measurement. Pressing the down arrow turns
off the * and the de-emphasis.

LEFT -XX.X DB*
RIGHT -XX.X DB*

SEP -XX.X DB*

L + R-XX.X DB*

L - R-XX.X DB*

Displays left channel modulation in dB.
Displays right channel modulation in dB.

Displays separation in dB. Note that this measurement is designed for use with test
tones during a proof. It is not possible to determine separation while the unit is
measuring program material.

Displays the L+R (mono) component of the stereo signal in dB.

Displays the L-R (stereo) component of the stereo signal in dB.

BELAR ELECTRONICS LABORATORY, INC.
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XTALK -XX.X DB* Displays crosstalk in dB. Note that this measurement is designed for use with test
tones during a proof. It is not possible to determine crosstalk while the unit is
measuring program material.

TOTAL -XX.X DB* Measures total modulation in dB (0 dB = 73 kHz).
PILOT -XX.X DB* Measures pilot injection in dB (0 dB = 73 kHz).
SUB -XX.X DB* Measures the 31.5 kHz subcarrier suppression in dB (0 dB = 73 kHz).

MODIFY PPM Press the UP PARAMETER arrow to enter the MODIFY PPM settings menu section.
In this section are found a number of parameters that control the PPM indications
and other settings, as described in Section 3-2 Modify PPM Menu Selections.

MODIFY SETTINGS  Press the UP PARAMETER arrow to exit the measurement section of the TVM-230
: and enter the parameter settings section of the unit. The parameter section is where
you configure the unit to your preferences. The parameter settings are described

in Section 3-3 Modify Settings Menu Selections.

3-2 MODIFY PPM Menu Selections

SAP - This setting determines what offset is subtracted in order to correctly normalize the

ON/OFF/AUTO STEREO modulation reading. In the OFF mode, no offset is subtracted (the monitor
assumes no SAP is present). In the ON mode a 15 kHz offset is subtracted
(assumes 15 kHz SAP injection). In the AUTO mode, which requires a Belar TVM-
250 SAP/PRO Monitor, the unit dynamically subtracts the actual SAP injection as
measured by the TVM-250.

PRO - This setting determines what offset is subtracted in order to correctly normalize the

ON/OFF/AUTO STEREO modulation reading. In the OFF mode, no offset is subtracted (the monitor
assumes no PRO is present). In the ON mode a 3 kHz offset is subtracted
(assumes 3 kHz PRO injection). In the AUTO mode, which requires a Belar TVM-
250 SAP/PRO Monitor, the unit dynamically subtracts the actual PRO injection as
measured by the TVM-250.

ST PEAK XXX% Sets the level of stereo composite that will be counted as a peak. A setting of 100%
is equivalent to 55 kHz deviation.

ST THRES XX Sets the threshold number of peaks-per-minute (PPM) required to activate the
. "STEREO PPM" LED and relay. If the Stereo PPM count exceeds this number, the
LED lights and the relay is activated.

ST DUR XXX Determines the duration of what will be counted as one peak. No matter how many

MS/TRACK peaks exceed the threshold in the PPM DURATION time, only one will be counted.
This is user selectable from 10 ms to 500 ms, plus TRACK. In the TRACK mode the
duration is set to the same as the HOLD time.
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TVM-230 Digital BTSC TV Stereo Monitor/Analyzer

L+R PEAK XXX%

L+R THRES XX

L+R DUR XXX
MS/TRACK

EXIT ?

Sets the level of L+R that will be counted as a peak. A setting of 100% is equivalent
to 25 kHz deviation.

Sets the threshold number of peaks-per-minute (PPM) required to activate the "L+R
PPM" LED and relay. If the L+R PPM count exceeds this number, the LED lights
and the relay is activated.

Determines the duration of what will be counted as one peak. No matter how many
peaks exceed the threshold in the PPM DURATION time, only one will be counted.
This is user selectable from 10 ms to 500 ms, plus TRACK. In the TRACK mode the
duration is set to the same as the HOLD time.

Press the UP PARAMETER arrow to exit the parameter setting section of the TVM-
230 and enter the measurement section of the unit. The measurement section is
where the unit displays most of its measurements (pilot injection, etc.).

3-3 MODIFY SETTINGS Menu Selections

HOLD XX.X SEC
HOLD - EXT

TIME MODE -
REAL/PAST

INFINITE - ON/OFF

REMOTE - ON/OFF

SAVE CONFIG

Determines the interval that readings are updated on the display when in past time.
Also selects the length of time that the display is held when in real time. This is user
selectable in 0.5 second increments from 0.5 to 10.0 seconds, plus EXT. HOLD -
EXT is an external sync and should be used when the unit is interfaced with another
unit in The Wizard System and it is desired that the other unit be the "master" or
controlling unit. In this case the hold time is controlied by the other unit. When
multiple units are connected together through the Wizard Interface, one unit should
be considered the "master" unit and the other units should be considered "slave"
units, and have their HOLD time set to EXT.

Determines the mode in which peaks are displayed. In REAL time mode the display
is updated immediately as soon as a new peak is detected. In PAST time mode the

unit waits the HOLD time and displays the highest peak which occurred in that
interval.

Enables or disables infinite hold of display. If infinite hold is enabled, the display acts
as a "high water mark" and will "stick” at the highest modulation (until infinite hold is
turned off).

Enables or disables the RS-232 port. This allows users to enable or block remote
access to the unit. Remote cannot be turned off while the unit is in remote mode
(someone is communicating remotely). Remote also cannot be turned off remotely.

Allows the user to save all parameters to internal EEPROM so that the unit

configuration is preserved when power is removed. Press the UP PARAM to save
the configuration.
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LOAD CONFIG Loads the entire set of operating parameters stored by the previous SAVE CONFIG
: command. This allows the user to easily restore any operating configuration after
making alterations to perform tests or special signal evaluations.

MODE - MTS/EQUIV  Sets the stereo mode of the monitor. In MTS mode (normal operation), a 100% L-R
reading corresponds to a 50 kHz deviation of the aural carrier. This is the proper
mode of operation for the demodulation of BTSC stereo signals. In EQUIV mode,
a 100% L-R reading corresponds to a 25 kHz deviation. This mode is used to
demodulate a stereo composite signal similar to a conventional flat baseline FM
signal. The TEST LED is illuminated in EQUIV mode.

DBX - IN/OUT Switches the dbx expander and the de-emphasis and sum channel compensator for
the L+R channel in or out. For proper demodulation of the BTSC signal the dbx
function should be in. The TEST LED is illuminated when the dbx function is
bypassed.

INPUT SEL - #1/#2 Selects the input source (jack 1 or jack 2). This can be used to easily and quickly
switch the unit between 2 input sources, such as between a stereo generator and
the TV aural demodulator.

SYNC DET -ON/OFF  This enables or disables the pilot sync detection circuit if this option is present (this
is a factory-installed option). When enabled, a loss of frequency lock between the
pilot and horizontal sync results in a blinking of the pilot LED.

EXIT ? Press the UP PARAMETER arrow to exit the parameter setting section of the TVM-
230 and enter the measurement section of the unit. The measurement section is
where the unit displays most of its measurements (pilot injection, etc.).

4 Rear Panel

1 J
°Q° p_mm ° % e e . W

Input #1 Wideband aural composite, 100 kQ, unbalanced, BNC Connector, 1.0 - 2.0 Vrms
(2.8V-5.7V P-P).

Input #2 Wideband aural composite, 100 kQ, unbalanced, BNC Connector, 1.0 - 2.0 Vrms
(2.8V-57VP-P).

DBX Qut dbx input voltage. This is a sample of the L-R input to the dbx expander board.

When the monitor is properly normalized, this voltage is 10 V P-P (3.5355 Vrms) for
50 kHz deviation (53.5 kHz deviation including pilot). 75 Q source resistance.

8 BELAR ELECTRONICS LABORATORY, INC.
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Pilot Out

Audio L
Audio R

Test L
TestR

Scope L
Scope R

Unit Interface In

Pilot output, 2 V P-P, 499 Q source.

Audio outputs (left and right), 600 Q, balanced, +10 dBm, XLR-type
connector. Pin 1 is ground, pin 2 is +, pin 3 is -. These outputs are de-

@
emphasized when dbx is in operation and flat otherwise.
®

Test outputs (left and right), 2.5 Vrms, 75 Q, unbalanced, BNC AuDI0
connector. These outputs are de-emphasized when dbx is in operation
and flat otherwise.

Scope outputs, 1.3 Vrms, 75 Q, unbalanced, BNC connector. When the respective
measurement is below -50 dB, 30 dB of gain is automatically inserted for better
resolution. The de-emphasis of these outputs follows the de-emphasis of the
measurement. If the DB measurement is flat (no * to the right of the DB display on
the front panel), the scope outputs are flat. If the DB measurement is de-
emphasized (a * to the right of the DB on the display), the outputs are de-
emphasized. The de-emphasis is set for 75 pusec de-emphasis unless 50 ysec was
specified when ordered. The de-emphasis can be changed by moving jumpers P1
(Scope L) and P2 (Scope R) on the A1 board. For the location of these jumpers, see
the TVM-230 A1 Board Connections and Adjustments drawing in Section 8.

These outputs depend on which dB measurement the TVM-230 is displaying. A
table of the dB measurements (as shown in the front panel MENU/PARAMETER
window) and the respective scope outputs is shown below.

'MENU SCOPEL SCOPER
LEFT -XX.X DB Left Right
RIGHT -XX.X DB Left Right
SEP -XX.X DB Left Right
L+R -XX.X DB L+R L-R
L-R-XX.X DB L+R L-R
XTALK -XX.X DB L+R L-R
TOTAL -XX.X DB Total (grounded)
PILOT -XX.X DB Pilot 31.5kHz
SUB KHZ -XX.X DB Pilot 31.5 kHz

This interface is used to connect to other units in The Wizard System for unified
remote operation. Note that when the TVM-230 is connected to another Wizard
System unit, such as the Belar TVM-250 SAP/PRO monitor, the HOLD TIME on all
but one of the units in the chain should be set to EXT to all the units will be
synchronized.

BELAR ELECTRONICS LABORATORY, INC.
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Unit Interface Out

Remote Meters

This interface is used to connect other Wizard-interface-equipped equipment, such
as the Belar TVM-250 SAP/PRO Monitor to the TVM-230 for combined remote
operation. The interface works in a daisy-chain configuration, with the first unit (say,
the TVM-230) at the start of the chain, with its Unit interface Out connected to the
Unit Interface In on the next unit (say, the TVM-250). The Unit Interface Out of the
TVM-250 is then connected to the Unit Interface In jack of the next unit.

This connector is used to connect the optional MP-230

Analog Meter panel to the TVM-230, or for other remote
metering or monitoring applications. The meter panel
displays Left Channel or L+R, Right Channel or L-R, and
Pilot, Stereo PPM and L+R PPM LEDs. See Section 5-1 for
the MP-230 installation instructions. Remote Meters

50 0 0 O Ot
100 0 O 0 Os
150 O © 0 011

The pinout of this connector is as follows (The MP-230 does not use all of the
following pins):

Pin 1 Stereo PPM relay (when the LED is lit, Pin 1 and 2 are closed)
Pin 2 Stereo PPM relay
Pin 3 L+R Relay (when the LED is lit, Pin 3 and 4 are closed)
Pin 4 L+R Relay
Pin 5 Pilot Relay (when the LED is lit, Pin 5 and 6 are closed)
Pin 6 Pilot Relay
(Note: relays are rated at 10 W max, 0.5 A max, 200 VDC max)
Pin7 Stereo PPM (open collector)
Pin 8 L+R PPM (open collector)
Pin 9 Pilot PPM (open collector)
Pin 10 Left Remote Meter Out (+)
Pin 11 Right Remote Meter Out (+)
Pin 12 L+R Remote Meter Out (+)
Pin 13 L-R Remote Meter Out (+)
Pin 14 +5V (25 mA max)
Pin 15 Ground
RS-232 The RS-232 connector is provided for direct computer T
communications with the TVM-230 for use with The Wizard ¢oee
Software. If you intend to write software to directly communicate HE R
with the TVM-230 using this port, refer to the TVM-230 ASCI!
RS-232 Interface Commands in Section 7. RS-232
connector
Pin Type Description
1 input CD Carrier detect from Modem
2 input Rx The Wizard receive data
3 output Tx The Wizard transmit data
4 output DTR  The Wizard data terminal ready
5 ground GND  signal ground
6-9 not used
10
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PL Sync (2 jacks) These jacks are provided as a video loop-through, so the TVM-230 can determine

(OPTIONAL) whether your pilot is properly synchronized to your horizontal sync. If it is desired
to have the TVM-230 monitor the frequency lock of the 15,734 Hz stereo pilot to the
horizontal sync frequency, connect either a 1 V P-P composite video signal or a
4V P-P horizontal sync signal to either of these jacks using a 75 Q coaxial cable
(RG-59). Since these two jacks are a bridging loop-thru input, the video (sync) line
may be either looped to another destination or terminated at the TVM-230 with an
external line termination.

5 Installation and Setup

The TVM-230 is designed to be mounted in a standard 19-inch rack. The unit can be operated from an
100 to 240 VAC single phase, 50-60 Hz power source, with no user adjustments. The fuse should be a 3A-250V
(UL/CSA) or T3.15A-250V (IEC) fuse only. A spare fuse is stored in the removable fuse compartment.

Connect the three wire grounded line cord provided, or, if a substitute line cord is used, be sure that the
ground lead is connected to "G" on the line cord receptacle.

Connect the output of your TVM-100/101 or other wideband aural demodulator to the desired input jack
(#1 or #2). Since each input jack has its own level adjustment, this procedure should be followed for each input.

The presence of level dependent companding in the L-R channel of the BTSC system makes stereo
separation performance directly dependent on the level match between the compressor output in the stereo
generator and expander input in the stereo demodulator. For optimum operation of the TVM-230 stereo
demodulator, and for best separation, it is important that the dbx expander in the unit be driven at an input level
as close to that prescribed as possible. In the TVM-230 this is achieved by finely adjusting the input sensitivity

to obtain the correct relationship between aural carrier deviation due to the L-R and L-R signal level at the input
to the dbx expander.

Listed below, in order of preference (most preferable first), are the reference conditions for setting the
input sensitivity and the reading required to confirm proper adjustment for each case.

Reference Reading
A 50 kHz deviation L-R 3.6355 Vrms at DBX jack measured with high
(pilot not included) accuracy AC voltmeter
B. 50 kHz deviation L-R 100% on L-R display
(pilot not included)
C. 25 kHz deviation L+R 100% on L+R display
(sine wave)
D. 73 kHz deviation L+R 100% on Total display
(sine wave)

BELAR ELECTRONICS LABORATORY, INC. 11
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Using the internal calibrator, check the calibration of the discriminator and metering of the companion

TVM-100 or TVM-101 aural monitor. If necessary, perform the adjustment procedure described in the TVM-
100/101 manual.

To fine adjust monitor sensitivity, establish one of the reference conditions above. For cases A and B,
apply a low distortion 1 kHz sine wave to the stereo generator with pilot turned off. Place stereo generator in test
mode to produce an L-R signal (subchannel only). Adjust the audio level to the stereo generator to produce
exactly 50 kHz deviation as indicated on the digital deviation indicator on the TVM-100. Turn on the pilot.
(Because the pilot and the subcarrier do not reach their maximum values simultaneously, the peak deviation will
now be approximately 53.6 kHz.) For method A, use a voltmeter whose input impedance is at least 1 Meg Q and
whose AC accuracy is better than 0.5% at 1 kHz. For method B, the L-R meter should be in the PEAK mode.
Adjust R1 at the rear panel for the specified reading.

For methods C and D, apply a low distortion 1 kHz sine wave to the aural exciter. After checking the
calibration of the TVM-100 as described above, adjust the level of the sine wave to achieve the prescribed
deviation as indicated on the digital deviation indicator on the TVM-100. Read the appropriate display on the TVM-
230 and adjust the appropriate input level adjustment at the rear panel for the specified reading.

IMPORTANT NOTE: Methods B, C, and D rely on initial factory set-up procedures
and voltmeter stability to be effective. For this reason, method A is far superior to

the other methods and is likely to result in a level normalization that is much more
precise.

This procedure is not recommended if you have a Belar TVM-101 instead of a TVM-100. The TVM-101
does not have a digital deviation indicator.

5-1 Accessories

The optional MP-230 Analog Meter Panel, which consists of two large back-iit analog meters and two two-
position switches, provides continuous analog metering of Left or L+R Modulation and Right or L-R Modulation
as explained in Section 4 under "Remote Meters"

) wm[ ] Cwe -
\(_\ w [ Cmer \(_\
0 0
Rlease. ... 7
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TVM-230 Digital BTSC TV Stereo Monitor/Analyzer

Before connecting the MP-230 to the TVM-230, ensure that the meters are at mechanical zero.

Using the interconnect cable (provided), connect the D-connector end of the plug to the remote meter
connector (J1B) on the TVM-230. The other end of the cable should be connected to the terminal strip (TB1) on
the back of the MP-230 as follows:

Terminal Number Wire Color

1 Black
Red
Orange
Green
Blue
White
Orange/Black
Black/White
Red/White

OCQoO~NOTO P WDN

MP-230 Line Voltage Selection Procedure:
. Unplug line cord.
. Open fuse compartment door.
. Move fuse pull lever to left to remove fuse. Leave fuse pull lever in the leftmost position.
. Using needle nose pliers, pull the voltage select board straight out of the power entry module.
. While facing the rear of the unit, orient the voltage select board so the desired line voltage is up and
reads correctly ("120" for 115Vac operation, "240" for 230Vac operation).
Note: The "100" and "220" positions on the opposite side of the board are not used.
. Plug the voltage select board into the power entry module.
. Install the fuse (F1).
. Close fuse compartment door.
. Plug line cord in.

NADWN -~

OO~

Note: The MP-230 uses line power only to illuminate the meters. It is not required for proper operation of the
meters.

MP-230 Calibration:
1.Feed a 1 kHz audio signal into the TVM-230 Composite Input.

2 Adjust the level of the audio so that the Left and Right Channel displays on the TVM-230 read 100%.
3.Depress the “Left” and “Right” meter panel pushbuttons.

4.Adjust potentiometers R1 and R7 on the rear of the MP-230 so the remote meters also read 100%.

BELAR ELECTRONICS LABORATORY, INC. 13



The Wizard System

6 Running the Setup Program

To run the setup program, plug in the TVM-230 and press any of the keys located on the front panel while
the INITIALIZATION message is being displayed. After a few seconds the TVM-230 will display a flashing
RUNNING SETUP message as it enters the program.

6-1 Main Setup Menu Selections

RESET DEFAULTS ? Resets the TVM-230 to default factory settings including the passwords. Pressing the

MODIFY OPTIONS?

MODIFY ID ?

UNIT INFO ?

TEST RELAY
ILED ?

UP PARAMETER button will reset the unit to default settings. The default settings are
as follows:

HOLD 1.0 SEC
ST PEAK 100%
ST THRES 10

ST DUR 10MS
L+R PEAK 100%
L+R THRES 10
L+R DUR 10MS
SAP - OFF

PRO - OFF

TIME MODE - PAST
INFINITE - OFF
REMOTE - OFF
DBX - IN

INPUT SEL - #1
SYNC DET - OFF
MODE - MTS

Press the UP PARAMETER button to enter the MODIFY OPTIONS submenu
section. This submenu contains the settings related to the RS-232 and Unit
Interface.

Press the UP PARAMETER button to enter the MODIFY ID submenu section. This
submenu allows the user to edit the units identification string.
Press the UP PARAMETER button to enter the UNIT INFO submenu. This submenu

displays the unit's serial number and EPROM version.

This submenu allows the relays and LEDS to be tested. Press the UP PARAMETER
button to enter the TEST RELAY/LED submenu.

14
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TVM-230 Digital BTSC TV Stereo Monitor/Analyzer

TEST RS-232 ?

EXIT SETUP?

This submenu aliows the RS-232 port to be tested. Press the UP PARAMETER
button to enter the TEST RS-232 submenu.

Exits the SETUP MENU and returns the unit to normal operation. Press the UP
PARAMETER button to exit the setup program.

6-2 MODIFY OPTIONS SubMenu Selections

BAUD RATE -
1200/2400/
4800/9600

PASSWORDS -
ON/OFF

EXT SYNC -
ON/OFF

INTERFACE:
MASTER/SLAVE

CMD TYPE:
ASCII/BELAR

EXIT ?

Selects the baud rate for the RS-232 Port. This baud rate should be set to the same
baud rate as the device the TVM-230 is being interfaced with.

Enables/Disables password protection of the unit when it is accessed with The
Wizard Software. If passwords are disabled the user will not be prompted to enter
a password when establishing a connection with the unit. If the TVM-230 is
connected to a external MODEM the passwords should be enabled to protect the
unit from unauthorized users. If a direct or hard wired connection is used then the
password protection may not be needed.

Determines whether or not the unit synchronizes its data collection to the PC’s
internal time of day clock. When using The Wizard Software the EXT SYNC should
be enabled. This guarantees that the PC and remote unit are locked to the same
time reference.

Selects the configuration of the Unit Interface. The Unit Interface is used to connect
to other units in The Wizard System for unified remote operation. Only one unit may
have its Unit Interface set to MASTER. The MASTER unit controls the Unit Interface
activity.

Determines the RS-232 Command type. For normal operation, with the Wizard
Software, the command type should be set to “BELAR”. For use with the TVM-230
ASCII RS§-232 Interface Commands in Section 7, set the command type to “ASCII”.

Pressing the UP PARAMETER button exits the MODIFY OPTIONS submenu and
returns the Main Setup Menu.

6-3 MODIFY ID SubMenu Selections

ID(X): XXXXX
XXXXX

EXIT ?

The unit ID is a 10 character string used to uniquely identify a unit when it is
accessed remotely. The string is set by default to “.. TVM-230..” when the unit is
shipped. This string my be altered by using the UP PARAMETER button to scroll
through the available ASCII characters at the current cursor position. The current
cursor position is indicated in parentheses. The cursor position is changed by using
the DOWN PARAMETER button.

Pressing the UP PARAMETER button exits the MODIFY ID submenu and returns
to the Main Setup Menu.
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6-4 UNIT INFO SubMenu Selections
VERSION X.XX Indicates the EPROM version installed in the unit.

SERIAL# 63XXXX Indicates the units factory serial number.

EXIT ? Pressing the UP PARAMETER button exits the UNIT INFO submenu and returns to
the Main Setup Menu.

6-5 TEST RELAY/LED SubMenu Selections

RELAY#X - Allows the relays and their associated LEDs to be tested. The relay number being
OPEN/CLOSE tested is displayed along with the its state , either open or closed. The
unit is configured so that when a LED is illuminated the relay is closed. The test
program will continually cycle the chosen relay open and ciosed while it turns on and

off the corresponding LED. To change the relay/LED being tested press the UP or
DOWN PARAMETER button. :

EXIT ? Pressing the UP PARAMETER button exits the RELAY/LED TEST SubMenu and
returns to the Main Setup Menu.

6-6 TEST RS-232 SubMenu Selections

TRANSMIT The RS-232 test alternately transmits a $55 and $AA over the interface. The display

$XX X shows the byte being transmitted followed by the byte received. If no byte is

RECEIVE $XX X received a “RECEIVE FAILED" message is displayed. |n addition to testing the Rx
and Tx lines the test also toggles the DTR on the Tx and reads the CD line on the

RECEIVE Rx. The “0" or “1” displayed after the data byte is the current logic state of the DTR

FAILED X or CD line.

EXIT ? Pressing the UP PARAMETER button exits the RS-232 TEST Submenu and returns
to the Main Setup Menu.
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TVM-230 Digital BTSC TV Stereo Monitor/Analyzer

7 TVM-230 ASCIl RS-232 Interface Commands

In order for the ASCIlI command set to be active the CMD TYPE - ASCII option must be selected. This
option is found in the MODIFY OPTIONS section of the SETUP PROGRAM.

‘D' - Send Unit Data : Instructs TVM-230 to send back the current value of the specified data. Use the tables
below to determine the second character of the command string.

Data Available

‘A’ - Total Peak Max
‘B' - Stereo Peak Max
'C' - Stereo PPM Count
'D' - L+R Peak Max

'E' - L+R PPM Count
'F' - L-R Peak Max

'‘G' - Pilot Injection

'H' - LeftdB

' - Right dB
'J' - SEP dB
'K' - L+R dB
' - L-RdB

'M' - XTALK dB
‘N' - Total dB
'O' - PilotdB
'P' - SUBdB

'Q" - Left Peak Max
'R' - Right Peak Max
'S' - Stereo PPM LED
'T" - L+R PPMLED
'U" - Pilot LED

'V' - Test LED

The command syntax is:

'D' + X: (ASCIl character data specifier) + CR: (carriage return)

The unit will send back four ASCII characters, representing the decimal value of the data, terminated with
a carriage return.

Note: If the data requested is a dB reading the first digit returned determines the sign. A leading
'1" indicates a positive value, while a leading '0" implies a negative value.

Example: Send Total Peak Modulation
Command Sent: 'D' +'A' + CR:(carriage return)
ASCII Value : $44 $41 30D

BELAR ELECTRONICS LABORATORY, INC. 17



The Wizard System

Data Returned(assume total peak = 100%): '0100' + CR
ASCII Value : $30 $31 $30 $30 $0D

'C' - Send Unit Configuration : Instructs TVM-230 to send back the current setting of the specified parameter. Use
the tables below to determine the second character of the command string.

Parameters Available

A’ - Hold Time

'B' - Time Mode
'C' - Infinite

'D' - Mode

'E' - dbx

'F' - Input Select

'G' - Sync Detect

'H' - De-Emphasis

' - SAP

'J' - PRO

'K' - Stereo PPM Peak

'L' - Stereo PPM Threshold
'M' - Stereo PPM Duration
'N' - L+ R PPM Peak ,
'0O' - L+ R PPM Threshold
'P'" - L+ R PPM Duration

The command syntax is:
'‘C' + X : (ASCII character parameter specifier) + CR : (carriage return)

The unit will send back four ASCII characters, representing the decimal value of the parameter, terminated
with a carriage return.

Example: Send Time Mode
Command Sent : 'C' + 'B' + CR: (carriage return)
ASCII Value : $43 $42 $0D

Data Returned (assume Time Mode = Past) : '0001' + CR
ASCII Value : $30 $30 $30 $31 $0D
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_'A' - Alter Unit Configuration : Instructs TVM-230 to change the value the specified parameter. Use the tables
below to determine the second character of the command string.

Parameters Available

'A' - Hold Time
'B' - Time Mode
'C' - Infinite

‘D' - Mode

‘E' - dbx

'F' - Input Select

'G' - Sync Detect

'H' - De-Emphasis

" - SAP

‘J' - PRO

'K' - Stereo PPM Peak

L' - Stereo PPM Threshold
'M' - Stereo PPM Duration
‘N' - L+ R PPM Peak

‘O' - L+ R PPM Threshold
'P' - L+ R PPM Duration

The command syntax is:

‘A’ + X : (ASCII character parameter specifier)
+ XXXX : (ASCIl parameter data 1st digit = thousands
2nd digit = hundreds
3rd digit = tens
4th digit = ones)
+ CR: (carriage return)

The unit will send back four ASCII characters, representing the decimal value of the updated parameter,
terminated with a carriage return.

Example: Alter Time Mode
Command Sent : 'A’ + 'B' + '0001' + CR : (carriage return)
ASCIl Value : $41 $42 $30 $30 $30 $31 $0D

Data Returned (assume Time Mode = Past) : '0001' + CR
ASCII Value : $30 $30 $30 $31 $0D
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UNIT DATA DEFINITIONS:

Data High Low Increments
Total Peak Max 127 0 1%
Stereo Peak Max 127 0 1%
Stereo PPM Count 6000 0 1
L+R Peak Max 127 0 1%
L+R PPM Count 6000 0 1
L-R Peak Max 127 0 1
Pilot Injection 12.7 0 0.1 kHz
Left dB +3.5 -90.0 0.5dB
Right dB +3.5 -90.0 0.5dB
SEP dB 0.0 -93.5 0.5dB
L+R dB +3.5 -90.0 0.5dB
L-R dB +3.5 -90.0 0.5dB
XTALK dB 0.0 -93.5 0.5dB
Total dB +3.5 -90.0 0.5dB
Pilot dB +3.5 -90.0 0.5dB
SUB dB +3.5 900 |05dB
Left Peak Max 127 0 1%
Right Peak Max 127 0 1%
Stereo PPM LED 1 0 toggle
L+R PPM LED 1 0 toggle
Pitot LED 1 0 toggle
Test LED 1 0 toggle
20 BELAR ELECTRONICS LABORATORY, INC.
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UNIT PARAMETER DEFINITIONS:
Parameter High | Low | Increments
Hold Time 20 0 0-EXT,; (1-20: multiples of 0.5 sec)
Time Mode 1 0 toggle (PAST=1, REAL=0)
Infinite 1 0 toggle (ON=1, OFF=0)
Mode 1 0 toggle (MTS=1, EQUIV=0)
dbx 1 0 toggle (ON=1, OFF=0)
Input Select 1 0 toggle (#2=1, #1=0)
Sync Detect 1 0 toggle (ON=1, OFF=0)
De-Emphasis 1 0 toggle (ON=1, OFF=0)
SAP 2 0 2-AUTO; 1-ON; 0-OFF
PRO 2 0 2-AUTO; 1-ON; 0-OFF
Stereo PPM Threshold 100 1 1
Stereo PPM Duration 6 0 (0-5: 10, 20, 50, 100, 250, 500 ms); 6: TRACK
Stereo PPM Peak 127 1 1%
L+ R PPM Threshold 100 1 1
L + R PPM Duration 6 0 (0-5: 10, 20, 50, 100, 250, 500 ms); 6: TRACK
L+ R PPM Peak 127 1 1%

BELAR ELECTRONICS LABORATORY, INC.
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8 Diagrams, Schematics and Parts Lists

Replaceable Parts.  This page contains information for ordering replaceable parts for the monitor. The tables

that follow list the parts in alphanumeric order by reference designation and provides a description of the part with
the Belar part number.

Ordering Information. To order a replacement part from Belar, address the order or inquiry to Belar and supply
the following information: -~ -~~~ -~ - 7 :

a. Model number and serial number of unit.
b. Description of part, including the reference designation and location.

Orders may also be taken over the telephone. Parts orders can be put on your VISA, MasterCard, or American
Express card, or we can ship them COD.

REFERENCE DESIGNATORS

A = assembly J = jack S = switch

BR = diode bridge L = inductor T = transformer
C = capacitor M = meter TB = terminal block
CR =diode or LED P = plug U = integrated circuit
DS =display or lamp Q = transistor W  =cable

F = fuse R = resistor X = socket

FL  =filter RL  =relay Y = crystal
HDR = header connector RN = resistor network

ABBREVIATIONS

ADC = analog-to-digital converter PIV = peak inverse voltage
BCD = binary coded decimal POLY = polystyrene

CER = ceramic PORC = porcelain

COMP = composition POT = potentiometer

CONN = connector SEMICON = semiconductor

DAC = digital-to-analog converter Sl = silicon

DPM = digital panel meter TANT = tantalum

ELEC = electrolytic uF = microfarads

GE = germanium \' = volt

IC = integrated circuit VAR = variable

k = kilo = 1,000 VDCW = dc working volts

M = meg = 1,000,000 w = watts

MOD = modulation ww = wirewound

MY = mylar

PC = printed circuit

pF = picofarads
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Appendix A: Using The Wizard Software

Getting Started

Using The Wizard Software any Belar Monitor equipped with an RS-232 Port can be
operated from any IBM-compatible personal computer, either through a direct connection (on-
site) or from any distance via telephone/modem connection. It can also control other Belar units
connected to it using The Wizard Interface. With The Wizard Interface multiple units in a series
can be accessed remotely using a single RS-232 port.

Direct Connection
Equipment Required:

o The Wizard Software.

° An IBM compatible PC with an RS-232C serial (COM) port.

° An RS-232 cable with a 9 pin female D-connector at one end (for the Belar unit) and the
appropriate connector for your computer (generally either a 9 or 25 pin female D-
connector). For direct connection to a PC, only a three wire connection is actually
needed: Rx, TX and GND. The various cable pinouts are below; your computer manual
may also offer helpful information.

Generally, the RS-232 cable for direct connection is referred to as a "null modem" cable. For
your convenience, the proper pin-out follows:

Pinout for Direct Connection (if your computer has a 9-pin D connector serial port):

PC <===> Belar Unit
2-Rx <=== 3-Tx
3-Tx == 2 -Rx
5-GND <===> 5-GND

Appendix A: 1



Pinout for Direct Connection (if your computer has a 25-pin D connector serial port):

PC <===> Belar Unit
3-Rx <=== 3-Tx
2-Tx ===> 2-Rx
7-GND <===> 5-GND

Procedure:

1. Connect one end of your RS-232 cable to the port on the back of the unit labeled
"RS232", and connect the other end to the RS-232 (COM) port of your personal
computer.

2. For safety's sake, if you plan to run The Wizard Software directly from the floppy
disk, make a backup copy first and store the original in a safe place.
Alternatively, copy The Wizard software to your hard disk, preferably in its own
subdirectory (we suggest C:\WIZ).

3. From the A> or C:\WIZ> prompt, type WIZ and press Enter. Once the software
has been started, pressing F1 will bring up context-sensitive help.

4. Using the mouse, select the Communications menu from the top of the screen. If
you do not have a mouse, press Alt-C. A drop-down menu will appear:

Start Communications
Connect VIA MODEM
Setup MODEM/RS232
Send Command String
Change Password

About

Exit

Select Setup Modem/RS232 (using the arrow keys) and press Enter. Using the arrow and tab
keys, configure your computer to the proper COM port, IRQ, and speed. Press F1 in this screen
for more information on any of these selections. Once you have made the selections, select Start
Communications to establish a connection to the unit. The unit comes configured from the
factory with a Supervisor password of BELARS3.
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Connection via Modem

Equipment Required:

° The Wizard Software.

° An IBM compatible computer with at least a 1200 baud (preferably 2400 baud or
greater) Hayes-compatible modem, internal or external.

° An external 1200 or 2400 baud external modem (for connection to the unit), set
up as described below.

L An RS-232 cable with a 9 pin female D-connector at one end (for the unit) and the
appropriate connector for your external modem (generally either a 9 or 25 pin female D-
connector). For reliable external modem operation all five lines from the unit’s RS-232C
connector should be used. The pinout of this cable follows.

L A telephone line for connecting the two modems.

Pinout for Modem connection (25-pin D connector serial port at modem):

PC <===> Belar Unit

2 -Rx <=== 3-Tx

3-Tx ===> 2-Rx

7 - GND <===> 5-GND

8§-CD ===> 1-CD

20-DTR <=== 4 -DTR
External Modem Setup:

Most external modems have non-volatile memory for storing configuration
information. In order to configure the modem to work with the unit you must
have a computer with a RS-232 port and some kind of communications software
or other way of communicating with your modem. Connect the external modem
to the computer using the appropriate cable and access it using your

communications software. Using the appropriate AT commands set up the
modem to do the following:

AT command Description

ATS0=n Puts modem in Auto-Answer mode, where "n" is the number of
rings desired before the call will be answered. Note: "n" cannot
equal 0 (we suggest n=1).
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AT&C1 Carrier Detect (CD) active during connect.
AT&D3 Data Terminal Ready (DTR) disconnect and reset.

AT&WO Writes user configuration to non-volatile memory.

Some modems have various data compression schemes to increase the apparent speed under certain circumstances.
Be sure to configure your modem to disable such compression schemes. Refer to your modem and communication
software manuals if you encounter problems.

Procedure:

1. For safety's sake, if you plan to run The Wizard software directly from the floppy
disk, make a backup copy first and store the original in a safe place.
Alternatively, copy The Wizard software to your hard disk, preferably in its own
subdirectory (we suggest C:\WIZ).

2. From the A> or C:\WIZ> prompt, type WIZ and press Enter. The Wizard front
panel will appear in the lower half of your screen.

3. Using the mouse, select the Communications menu from the top of the screen. If
you do not have a mouse, press Alt-C. A drop-down menu will appear:

Start Communications
Connect VIA MODEM
Setup MODEM/RS232
Send Command String
Change Password

About

Exit

Select Setup Modem/RS232 (using the arrow keys) and press Enter. Using the arrow and tab
keys, configure your computer to the proper COM port, IRQ, speed, and telephone number(s).
Press F1 in this screen for more information on any of these selections. Once you have made the
selections, select Connect VIA MODEM to instruct your modem to dial up the modem at the
remote unit and established a connection. The unit comes configured from the factory with a
Supervisor password of BELAR3. ‘
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MAIN CHASSIS:

Reference

Designation

A3
Ci

F1

F2

J3,J4
Je,J7
J9,J10
Jl1l3,J14

L1l thru L4
L5

R1

TVM-230 PARTS LISTS

Description
POWER SUPPLY MODULE:
C: FIXED CERAMIC 0.1uF 50V

POWER ENTRY MODULE: 6EGGl-1
FUSE: GMA-3A 250V (UL/CSA)

or T3.15A-250V(IEC)
FUSE HOLDER: CHASSIS MOUNT
FUSE: AGC-2A 250V

JACK: BNC
JACK: BNC
JACK: BNC
JACK: BNC

CHOKE: RF
CHOKE: 10mH

R: METAL FILM 18k 2% 1/4W
FLAT CABLE ASSEMBLY: 24 CONDUCTOR

LINE CORD (115 Vac line voltage)
LINE CORD (230 Vac line voltage)

Part Number

4005-0020A
0151-0015

0360-0021
2110-0009

2110-0010
2110-0006

0360-0006
0360-0006
0360-0006
0360-0006

9140-0011
9143-0010

0751-1832
8900-0018

8120-0002
8120-0004



POWER

L]
3

a6
PILOT SYNC
BOARD
(OPTIONAL)

Fan
Fn
I\,;
7V
4 1

(o 22

ENTRY 79 6 73
MODULE DBX LEVEL SCOPE R SCOPE L
(FUSE F1 ~
INSIDE MODULE) PILOT SYNC < { )
LS
J13 100 C
J14 1“51,( J10 37 J4
PILOT TEST R TEST L
ouT
c1 ol
I 0.1
= 3]
g
| N Eh 2. 4 72 J1
1 — UNIT INTERFACE RS-232 (TOP}
I8 J5 OUT (TOP) REMOTE
) S berD AUDIO R AUDIO L IN(BOT) OUTPUTS (BOT)
— e o e e o e _'[ l‘_ _
BLK/WHT R 2 @ g
4 (® e A4 (BOTTOM) 8 G
= A5 (TOP) 5 1
RN ® v DEMODULATOR 0 e O
BOARDS RED
> 45V
A3 RED lo /.\ 6 3 /: BLK
—> PS (2}
POWER F2 J— AN 7 8 3 4
SUPPLY —~\_r 1
MODULE o .
L1 7 o
+15V —> GND s.
L]
12
L RED/WHT o 26 se
10 ORG
BRN/WHT 027 w5y H-CRN/WHT /o o) -
L3 o BLE/HHT .11 6
YEL/WHT 0 28 > <
U ®28
14 o 30
-15v ® 27
RED/WHT ) Ay
BRN/WHT L
YEL/WHT
GRN/WHT R 41.>_
*31
BLK/WHT 2 0.
®30 % o >
®29 g
12
e D
35
GRN 14 - ~ o1z 9 Ay
—1<Ke17 e p 24 05— 34 AL
1e
—ER { e1g > METERING
Je 250 12 ® 10 o BOARD
[=]
16 o>%_ NN 2
L]
je YEL/WHT 15 A - A
DBX BRN/WHT 230
qe | —=—0 20 1 > BRN/WHT
BOARD RED/WHT O : GND> .
se [>—FERAE A 157 YEL/WHT l
*
ﬁl\ | 1 14
e 'e"e
‘o >_B_R_N ~ 33 32 31 13‘ L
GRY <) S 1718 ¢
=t
oy - g —O . 1
20. HDR1
Fan) 38
LJ
L o 16 1 37
Y Ld
-/

BLK/WHT DGND

GRN/WHT < W5V

2. YEL/WHT
9@
8 .>_ BRN/WHT BRN
7 .>_ RED/WHT
WHT
Se YEL
YEL
Vio
o, 4 [ 1
A2 5V > GRN/WHT «
DISPLAY &
6o BLU BOARD

oD >
GND

=

(TOP)

TVM-230
TV DIGITAL
STEREO MONITOR
CHASSIS WIRING
BELAR ELECTRONICS
3-3-98



o)

"
s 619K

-
s o, . -
PN 12 UlA 1.0
- ouT,
- ¥ESSI2
U2B
4
™
k10 L
[— o :
o By . esinn
Y
w udA
. W
-15v 3 c1
h

-15v

R21
10.0%
0.1y

W6

Tueon NS

U9A

229
19,00

R, N6

© DB sTER
ApmsT

s
5607F.

MOTE: R149 & RISS ARE TENPERMTURE
CORPENSATING RESISTORS.

1,99

na Lo
u43 0 us2
oL
T0 J) ON
e Pk
oo
s
"o o
fio
b
i
s
5
™
i
s wwrs
: o
B o w1
B Pt

iy
26
u13
e w2
2 2
el - [3 e CR [, 14446
an 4
< s
PA
s U15B
H1s TEag - crio
>l oF
24 7 Tumosz 1AM non “
IS mn &
= b3
<tsv u3s
- — s1a
54 san
56 lom ™ k140 <
s —_ A e 2
oy N I N FROR UG
oy sia
D 5in
chy s e |,
1l o1
1o
e
ol t =12 -15%
| asv e E
TuEice2  NME <85 Uvee a0
s> &—— o “T IT] ey Ko W
pegrive 9y
11 L AT
10 e
s
v21
1 ces v
) e S
10,08 1
w o
CHS | 1H4eE o cor P2
o -
e 2
<INA - INB 2
V- o £
TLE20e  AMUE FREOY = "
o
= FROK US?
sron
et + oe-DHPISIS
Rl 0uS E— T5uS
eésk
a
n o s e
sl 100K w2
o o otk .
B w5 T
b
19, INbAS Lr o |7 >t —] s
, 73008F
Mmst e Ho v STon o
w® o ¢ 024 = FROH 067
. RE4 A
5.36K
s
La R 4 v 1
A5 BOARD  ————-¢ =
LAY h
12 Bty L
o 52
o2 : .
| 1 s L—) ol
cs —Haor cortd uU4s8 0.1
s [ L 18 =
@ e om vo
= oo 42 e |12 P i o ,
£ vikA e INR 2 i ourd L
-1y v oL vss 3 : v
e en | e e Sl 1. Lﬁmm
}a_:L 0.1 I o L o 1_5 PO ST — I o
= <L = 277 wan T smz sme 12 1
- Y o san
e
SubeaatsR oo ! sm
‘anmsr FRoR US1D
an o oen
W owm
suscanRIER R0t
21.0x
25 2oRD
)
¢ msmer
 son us3e
rrter ot
st
l:|5[7 “ 7O Us2
L —
e
om
o0 052
e
i
— O 10 A6 BD. U49
i 3
g oz voo (16
£ om om 42
) cn o [
war + s |
A 2 w2 ma H2
10.0K & s o HL
2 10
onzs wanes L i s b
b e LU e 3
c = 2
Yy )
n
<157 FhoK e
POMER SUPHLY —— soumee
e mz e cae o
10.0k CR26 10.0K 10.0K sy u34 1ni006 ‘
K cex 1 =]
a4 o.1 [
2 R 2 =
w Laie QD FROK
Rus
s ik L roen swpry O]
W v [ o A
: el i Y e
25k asourrs 6 5
0.t CRIT |, IKAAAE VALUE AR s
™~ B -15v. V- «IKB [——4 SOURCE
& i <6l PKOOL
o

T SERIAL NUKBER 6013

HOTE: PRIOR
WAS 787K AND R109 WAS 7.15%.

2, A108

s

e

u32

s

i
———@ 10 PH IS
TLE2082 u

U3B 6

- TVM-230
TV DIGITAL STEREO MONITOR
Al METERING BOARD
SHEET 1
6-11-02



o
HDR1
1 (T0 KORZ i U66
2 R2 BOARD} J2B (R4 o el J23
3 T P L 2] 5o Py n T
) \ | 2
Wl e | can 2! Y El [ BT ! )
12 5 47 3 11e s 1 L )
rO C2~ @
US7a n 5 an - o [t 3 15 ! 4
v — i . T : ) T .
BAL Wi moL e 54 L2 S i ‘ ; N
PAL Fl e Y Al BT} 1 Py il 'u_ SO et
e > 7. ;10 8 s |12 1 (10 SSTOT T
[vers) CARRDET I oo ) s N 12 o) "y sm e
RX {  Rs-232 T T [ T T o
= > com N #“‘“ w4 ey Lo_a
107
U6l T4HCST3 Loz
0.0
we TS Sz el
A k71 {13 3T L
A i) CSLATG >>j Hos1/ouT =
) 73 (L2 CSTERTL S SeLR/ouT
e Msorour ;
- 7 |1L_comem R
= 10 TETETE T wr
S INTERFACE .
g % L
US3D : (ml':'wl HE T TS (g;)
ST ] il T
[ 5 15
L TIRC138 T
Bt
SV crog U57B 12
Ll w2 T
s 7 3
wesspzr o UD3E 14 99 ‘: a o wp ;L«m—’—;
¢ - sl =
Vs ot 0 HCRHCI1EL sy 6.0 E e L2
— s =l
Tacts 1001 001 an T [
T VoD 15 2
o2 ™ ] TS !
75 E] 60 v
o« =] s scis o7 ul 1
iz u US3F S e HOSI 5 Al 07 o7 !
™ £ g = 7 T P uiso o a3 005 1o Le L
T4HC14 73] PR2 O 57 A2 05 47 DS
PAL RID -5y Al 3 D4 1
) RID 35 et ook | mm0 . 004 - T U64a U64B
5y PAD ™ ciol cl14 AL o001 3
™ = v KA Uss 0.01 15 s
s ¥ oo RI6S ., 4.0 -7k 0.1 - o0z v 7 L
RI58 ‘12 Al RESEY (7 ~ Hae  weel2l oogi D [ rencras aKe125
PI. SV o8 1 12
wr s L w07 o1/A7 2l gy ols © 00 12 o v
FROM AG BD. T a2 06 L6/A8 o aldd 6 b
PIi 6 Tencie kil 1 D5 725 s 1 as W] U64C .| U65A
5] A1 05 2 2
T 2 »
bl Py Di/ag Slps o S ") [ B 3 .
» A3 |7 D3/3; 6 o0 M5 AL % o L[ eerzs 51 1enc2e
Db2A2 ] 1 0
| # a2 o an -5y
R159 = 0 .
L DB 7ROM U44 TR 5] Pe a0 o DL/AL Sloe sl Al vee 1: cu9
Len oM e s . 00| ooza0 T B a0 P w v.01 U658 [
R 08 FROH U4 | 10 1 V62C51864L-70P
« s 0 Rls2 ik = P AL T e w s N
L-R 7ROM e ] PE EXTAL | U gzng 74KCST3. 0.01 T vss 104 7 T4HC126
L FROM 3R P2 R¥ 108 P <5 1
RIgd I 7 3 = T 131 1703 1/05 |7 — sy
TOTAL FROM U49 PG 3 | ~
R FRO UL8 L Ll ey ° n | 17| 102 1706 [q7 c120
PILOT FRM U26 Rigs R I WK o S0 S1on v T 1701 1407 {45 0.01
F % 5] PE7 HaDA Eng s o 20 1/08 o
=t v w0 [ 5™ AR U64D [T 1
Us4 =51 VR vss 2 a0
RIET T g 7 1
G| mes | R 53 5 g - & & fo—
-1y wo o u Taic14 " A TaHC12s
cios L go cuos L U53¢C e o
0. E
! —]: no T j » 0 ;: ™ _] U65C
R 8 L
= 28 7 4 8215
- 5 M2 W 7eRC126
10 e
s U62
a1
urso
“hy i uer wost Us3a s ene
s i
Loty bl 74014 st pec |22
073 —CL 194 00 2 o 2] 59 o0 |12
10 vs2 {—2 g Dt Hom e
< 17 4 02
™ WS £ @ 02 Hoe e
o V38 o T3 DI o3 sloy gl
10 uze cs 154 04 [rya e 6] o s
. 6 14 7 o5
o % 0 W7 & Wi s o5 L1 PO Y]
o A5 BD. = Do ol D6 Bloe sl
PIN 21 e 52} g o b2 P o1 o2
ul o 10
™ m. 8*‘ UE__an] 3 g‘“ ap et
PIN S T4HC574 TURCSTE
J1A
- v 5 CARRDET w
U6BA |« (3] o —— T
2 FRON U ™ 3t
oo & < 5 s 2 o 16 - 5 | s
- . 5 we “voocs = =3
Pl 5 Hpo 7 u70 ©.00 s _RLL ke n] ¢ RS-232
oLk 2 a 0= 1z & e CONNECTOR
6] - 1 Al 3 I Lae  we a2 - e
AR - 4 = e @ W _am ey R wll
2K |1 a1 5 - 3o o P L:R-LED, wasts B als
0.01 : [ z o @ ) L PILOT-LED £ fl I
. Y o 0 s TEST-LED g -
v . i Ri76 STERB
5V —g o 9 RELAY J1B
TERC130 s o N
8
o5
U68B [10 2 o7 [ %
10 39 38
0 5 B0, cio ol ol b1 2 am e B
PIN 6 - d TIHCST <8
e T 68
8|4 2 8
3 _ap
R @ 88 REMOTE
THCIE Tn v _RL3 B CONNECTOR
v n 1081 ¢
LEFT REMOTE METER OUT usl ¢
FROH U10 ]
RIGHT REMOTE METER OUT 18
FROY U16
g 149,
LeR REMOTE METER OUT D TVM
FROH ULY < - 2 3 0
-5V FROM -5y
RORER SUBBLY l soce U85D vhamomemor | TV DIGITAL
1 FROY U2
3 a1z i3
Gt u71 STEREO MONITOR
DG FROK
3.8 e Al METERING BOARD

SHEET 2
6-11-02




[ T T 1 T T 1
| ] [ |
J8 Js : J2 : @ Ji @
1
RIS | ] ®: ¢ L] W
e R IR 2 O T
us Ul Ra_| N
) T 4 30 4 T uss c111
6 S a3 V)
R3S | (E3 R18 Us6 £ uss |3 @
(e}
o) o, (2 ) v b 74HC5T3 | Nie
~ < 4 AV
(@] Q <
Ul2l =2 1) U | 2 o o 64 C113
= B 9]
RaZ R23 (e )
c22 b 74HC125 c112
—| €21 — c23 R43 — ¢1 — C10 R24
[R27 |
| R28 |
1| =2 (]
R55 R36 Bl a 1 D RN2
s 5O
E c27 14 L~
— —— U9 R 04
[craz]} {crs ]} <« RN1
Ul6 ulo |& ~o
> TLE2082 ;g g
E o | Ul7 2 gjull
o N [a)
R50 - R31 - RL1 RL2 RL3
B51 B32 T P DIP RELAY‘ P DIP RELAY’ b DIP RELAY|
U39
O 28@ P ri30 (o4
0e | e | oo (e (e (e
76 ) o 27@ Rz
=i @ " R131 128
290 SlE 5 U36
"H
T S b 74HC574 |
\© P2 =
—{r133}- —{ri3a}- E] 41
U46 g
P ADG409 o U63 T
7b AD637 g D637 | bt
2 7 b 748C574 |
2 25
Cas)  Amml o ° @
—| RI56 3 % B N >
: ol D 9 = & | 69 =
L0715 2| = U45 = = T y55 U59
el 7)) SlSS ol o Q r 7 73 j
u47 HE ® S 4HC5
35 34
- e 60
R84 - U22 Uls
«| B m® 2> rre2082 || 'I‘\E “, < TVM-230
NEIRE: g | 51 3 EPROM
~ oRls [em3]
> ] G~ @10 us3 | &
RE1 [ &73 | —!F!— [ RS7 | e
o R85 [ R69 ] <7
2 ca5 |~ 36 - )
| —lL Em| — Lo &
u23 o ul9 < U7
0[] S ~ ~f g V
" = - =
S = ISARCENN 5| Ut V62C51864L-70P
R76 [y R60 [y
"7 R61 6
14 U52
"95 ° U26
[cr34] o - % U6l
o gl
10 10 ue g - rg| = 74HC138 G
CR35 2
(epa3] g 68HC11EL ~
(Y, u28 SMP-04 ~[R159 T
— R160 |—
17@ 18@ ® R 1\ E —{Ri61}-
w96 - z o_J= 5| P Rl HDR1
—R163_ " E E N @M F @& &8 & E BB o g
Ro3 L ©c54 ©C94 rrreel- R s e s menEErw
o |2 429 49 —{Ri65 (TO HDR2 ON A2 BD.}
<
—[o] €53
150 2 E@ ap637 | (] b sup-04
u27| 3 ys1 US0
5@
37
22 R107 R122 9@ T4HCT74 ¢ 16 L
-1 113 —
® R108 = 3@ 24@ [_ ] U34 P
21 () zies i HE 3 u67
[ B N ° ™ ™ i~ U33
[T BT (E] b ol : TSI
2 [
U3l
1 2 3 4 5 6 7 8

TVM-230 Al BOARD
COMPONENT LAYOUT-TOP
BELAR ELECTRONICS



€120 c126 ¢l c3
i o O | 0
D i)
c2 c4
c8
(I}
c121
€109 i
6 €20
Cc119 D D
g D !
cs c19
a 24
A g8
cs 29
. a0 &
o cl3 w0 €26
g : D :
c12[f
67
(1]
c125 E;ﬁ
c68
(1]
c6s C74
c129 1 oI
(I}
cl18 C66
(1]
c8s
c124 L3 g o7
i wsffen 000
B c79
cl14
g
c11s i%g; €33 32 c42 cal
(11} o 131 (I
108
1]
38 47
c34 Ej c43
{immi] D
35 44
= c33 g cas g
g
96
c50 E:H
clls 100
0 m
€91 i}
E c98
92
c101 clos o €93
fimmi| 1] 1]
es1
123
g
c61 cs58
g g
c122
g cs9 B cse
63 c60 [ g cs7
g
8 7 6 5 4 3 2 1

TVM-230 Al BOARD
COMPONENT LAYOUT-BOTTOM
BELAR ELECTRONICS



TVM-230 Al BOARD
PART LOCATIONS

Desig/Loc Desig/loc Desig/lLoc Desig/loc Desig/Loc Desig/Loc

Cl B4~ Cs1 Mi* (C101 M6* CR21 1I2 Ri14 Bl R64 J2

C2 B4~ C52 M2 Cl02 M6 CR22 1I2 R15 B1 R65 J3

C3 B2%* C53 M2 Cl103 M6 CR23 J1 R16 Bl R66 I3

C4 B2* C54 M3 Cl04 1Ié6* CR24 J1 R17 C3 R67 I3

C5 (C3%* C55 N1 C105 M5* C(CR25 N2 R18 C3 R68 I3

Cé (C3* C56 N2* (Cl06 L5 CR26 N2 R19 (C3 R69 J4

C7 C3 C57 N2* (C107 H6* CR27 N3 R20 C3 R70 J4

C8 (C4x* C58 N2* (C108 J6* (CR28 N3 R21 C3 R71 J4

Co C4 C59 N3* (C109 C8* CR29 L3 R22 C4 R72 12
Cl0 C4 C60 N3* (C110 C8 CR30 14 R23 C4 R73 J2
Clli D4~ Cél N3* (Cl11 C8 CR31 14 R24 C4 R74 1I2
Cl2 E3* C62 N4* (Cl12 C8 CR32 L3 R25 (C4 R75 K1
Cl3 E3* C63 N4* (Cl1l13 (8 CR33 M4 R26 C4 R76 K1
Cl4 D3 C64 N4 Cl14 H8* (R34 K1 R27 D4 R77 K1
Cl5 D3 C65 G2* (Cl15 1I8* CR35 L1 R28 D4 R78 J1
Cle E4%* C66 G2* Cll6 L8* CR36 F6 R29 D3 R79 J1
Cl7 E4+* Ce67 F3* (Cl117 K8* CR37 F7 R30 E3 R80 J1
Cl8 E3 Cé68 G4* (Cl118 G7* CR38 F8 R31 E3 R81 J1
Cl9 Cix* C69 F4 Cl119 Cé6* CR39 GS8 R32 E3 R82 1I1
C20 C1+* C70 F3 Cl20 B6* R33 E3 R83 I1
c21 C1 C71 H3* (Cl1l21 C5* HDR1 L7 R34 E3 R84 1I1
cz22 C2 C72 F2* (Cl22 N7* R35 D3 R85 J2
c23 C2 C73 Gl* (Cl123 Me* Jl AS8 R36 D3 R86 J2
C24 D2+* Cc74 G2* (Cl24 H5* J2 A6 R37 C1 R87 J2
C25 FE1* c75 F2 Cl25 G7* J5 A4 R38 C1 R88 L2
C26 E1~* C7¢ Fi Cl26 Bb5* J8 A2 R39 Ci R89 L3
c27 D1 C77 Hz2* (Cl127 G8 R40 C1 RS0 L3
c28 D1 Cc78 H3* (Cl28 F8 Pl G4 R41 C1 RS91 13
C29 E2* C79 H2* (C129 (G8%* P2 G2 R42 C2 RS2 Ml
C30 E2* C80 H2* R43 C2 R93 11
C31 E2 c81L G4 CR1 D4 Q1 Fe6 R44 (2 RS94 M1
C32 1I3+* Cc82 G4 CR2 D4 Q2 F7 R45 (C2 R85 Ml
C33 I4x* c83 G3 CR3 D3 Q3 F8 R46 D2 R96¢ L1
C34 J3* C84 H4 CR4 D3 Q4 D8 R47 D2 R97 L2
C35 K3* C85 H3«* CR5 E3 Q5 D8 R48 D1 R98 L2
C36 J3 C86 G2 CR6 E3 Q6 D8 R49 FE1 R99 L2
C37 J3 c87 G1 CR7 D2 R50 E1 R100 M2
C38 J4+* c88 Hi CR8 D2 R1 B3 R51 El1 R101 M2
C39 Kax* Cc89 Hi CR9 D2 R2 B4 R52 E1 R102 L1
C40 J3 C90 L4* CR10 D1 R3 B4 R53 E1 R103 M2
C41 TI2%* Co91 L3* CR11 El R4 B3 R54 D1 Ri04 L3
C42 I2%* C92 1L3* C(CR12 El1 R5 B3 R55 D1 R105 L3
C4a3 J1~* C93 M3* (CR13 14 R6 B3 R56 14 R106 N1
C44 KL1* Cc94 L3 CR14 J4 R7 B3 R57 J4 R107 M1
C45 J1 €95 K1 CR15 T4 R8 B3 R58 1I4 R108 N1
Ci6 J1 Co96 Kl* CR16 1I4 R9 B2 R59 K3 R10S N1
C47 J2%* Co97 1a CR17 J3 R10 B2 R60 K3 R110 N2
C48 K2* ¢98 1Li* CR18 J3 R11 B1 R61 K3 R111 N2
C49 J2 C99 K6 CR19 I2 Ri2 Bl R62 J2 R112 M2
C50 L2* (C100 Le* CR20 J2 R13 B1 R63 J3 R113 M3

*note: these locations are on bottom of pc board.



TVM-230 Al BOARD
PART LOCATIONS
cont.

Desig/lLoc Desig/lioc Desig/Loc Desig/Loc

R114 N3 R165 M5 U24 1I1 ins
R115 N3 R166 L5 U25 K2 1 B3
R116 N3 R167 M5 U26 L2 2 B3
R117 N2 R168 L6 U027 Ml 3 B4
R118 M2 R169 L7 U28 L2 4 B4
R119 N2 R170 L6 U29 M2 5 B2
R120 N3 R171 M6 U330 N1 6 B2
R121 N4 R172 18 U31 N2 7 Bl
R122 M3 R173 18 U32 N3 8 B2
R123 M4 R174 L8 U33 N4 9 1I4
R124 N4 R175 L8 U34 N4 10 J4
R125 G3 R176 F6 U35 G3 11 I2
R126 G4 R177 F7 U36 F3 12 J2
R127 G4 R178 F8 U37 F4 13 L2
R128 F3 R179 D8 U38 F4 14 K2
R129 F4 R180 D8 U39 F2 15 M1
R130 F3 R181 D8 U40 G1 16 Ml
R131 F3 U41 G2 17 Ll
R132 H3 RL1 Eé6 U422 F2 18 11
R133 @1 RL2 E7 U43 G4 19 11
R134 G2 RL3 E8 U44 H4 20 ILa
R135 G2 U45 H3 21 N1
R136 F1 RN1 D6 U46 G1 22 N1
R137 F2 RN2 D7 U47 Hi 23 N3
R138 F1 RN3 D6 U48 L4 24 N4
R139 F1 RN4 Cé6 U49 M4 25 H3
R140 H2 RN5 B6 U550 M3 26 H2
R141 H3 Us1 M3 27 F3
R142 H2 Ul B3 U52 L6 28 F3
R143 H2 U2 B3 Us53 J5 29 F1
R144 H3 U3 B4 U54 M5 30 F1
R145 H3 U4 Bl U55 Heé 31 L1
R146 F3 U5 B2 U6 . L6 32 L1
R147 G4 ue C3 Uus7 Jé 33 L1
R148 H4 U7 C4 Us8 (€8 34 1I5
R149 H4 Uug8 C4 U59 HS8 35 1I5
R150 H4 Uus D4 Ue0 17 36 N6
R151 H2 . U10 E3 U6l L8 37 M7
R152 H2 Ull E4 Uue2 K7 38 M5
R153 @Gl Ulz2 C1 Ue3 G7 39 M5
R154 G1 Ui3 (2 ue4 C7 40 G8
R155 H2 Ul4 C2 U65 B7 41 G8
R156 H1 Ul5 D2 U66 Cé6

R157 Hi Ulé E1 U67 N8

R158 1I5 U17 E2 Ue8 M6

R159 L5 Ul8 1I4 U69 H5

R160 L5 Ul1s J3 g70 G7

R161 L5 U020 I3 Uu71 BS

R162 15 U21 K4

R163 L5 U22 Iz Y1 16

R164 L5 U23 J1
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R38 TEST R R18 TEST L
TO J7 ON 0 31 ON
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R DB
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75uS
1] =
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FROM L DB STEP
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@ 12 @ 10 PIN 6
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MOD MOD
L-R ADJUST L+R ADJUST
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ADJUST ADJUST
S
R76
FROM
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PIN 3 1.9 R98 PIS%OT
7@ 18@¢ > ADJUST
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PIN 7 DB PIN 1
16@ ADJUST
G N TOTAL N 39 37 cs
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c® ADJUST F3 P | 3.5
2 TOTAL ~ €10 |
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R116 TO A5 BD.
ABSOLUTE PIN 21
VALUE
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TVM-230 Al BOARD
CONNECTIONS & ADJUSTMENTS
BELAR ELECTRONICS



Al BOARD TVM-230

. 54

Reference
Designation Description Part Number
Cl1 thru C6 C: FIXED CERAMIC CHIP 0.1luF 50V Cl206 0151-0014
c7 C: FIXED POLY 7500pF 2.5% 160V 0130-7522
c8 C: FIXED CERAMIC CHIP 0.1uF 50V Cl1206 0151-0014
Co C: FIXED MICA 75pF 5% 0140-7505
C10 C: FIXED MICA 160pF 5% 0140-1615
Cll thru C13 C: FIXED CERAMIC CHIP 0.1uF 50V Cl1206 0151-0014
Cl4 C: FIXED FILM 0.047uF 10% 100V 0122-4731
C15 C: FIXED CERAMIC 0.01uF 100V 0151-0003
Cle,C17 C: FIXED CERAMIC CHIP 0.1uF 50V Cl1206 0151-0014
c18 C: FIXED POLY 1000pF 2.5% 160V 0130-1022
C19,C20 C: PIXED CERAMIC CHIP 0.1uF 50V Cl206 0151-0014
c21 C: FIXED POLY 7500pF 2.5% 160V 0130-7522
c22 C: FIXED MICA 75pF 5% 0140-7505
C23 C: FIXED MICA 160pF 5% 0140-1615
C24 thru C26 C: FIXED CERAMIC CHIP 0.1uF 50V Cl206 0151-0014
c27 C: FIXED FILM 0.047uF 10% 100V 0122-4731
c28 C: FIXED CERAMIC 0.01uF 100V 0151-0003
Cc29,C30 C: FIXED CERAMIC CHIP 0.1uF 50V Ci1206 0151-0014
C31 C: FIXED POLY 1000pF 2.5% 160V 0130-1022
C32 thru C35 C: FIXED CERAMIC CHIP 0.1uF 50V Cl1206 0151-0014
C36 C: FIXED FILM 0.047uF 10% 100V 0122-4731
Cc37 C: FIXED CERAMIC 0.01uF 100V 0151-0003
Cc38,C39 C: FIXED CERAMIC CHIP 0.1uF 50V Cl206 0151-0014
- C40 v C: FIXED POLY 1000pF 2.5% 160V 0130-1022
" C41 thru C44 C: FIXED CERAMIC CHIP 0.1uF 50V C1206 - 0151-0014
"C45 c C: FIXED FILM 0.047uF 10% 100V C 0122-4731
C4e6 C: FIXED CERAMIC. 0.01uF 100V . 0151-0003"
C47,C48 C: FIXED: CERAMIC CHIP 0.1luF 50V Cl1206 0151=0014
c49 C: FIXED POLY 1000pF 2.5% 160V : 0130-1022
- C50,C51 C: FIXED CERAMIC CHIP O0.1uF 50V C1206 0151-0014
. C52 : C: FIXED CERAMIC 1.0uF 50V 0151-0016
. C53 C: FIXED TANT 6.8uF 25V | 0185-0002
C: FIXED TANT 1.0uF 35V 0185-0006
‘C55 ' C: FIXED CERAMIC 3.3uF 50V i 0151-0011
C56 thru C63 C: FIXED CERAMIC CHIP 0.1luF 50V Cl206 .0151-0014
Co4 C: FIXED POLY 1000pF 2.5% 160V 0130-1022
C65 thru Ce8 C: FIXED CERAMIC CHIP 0.1luF 50V C1206 °'0151-0014
Cce9 C: FIXED POLY 7500pF 2.5% 160V 0130-7522
C70 C: FIXED MICA 12pF 5% 0140-1205
C71 thru C74 C: FIXED CERAMIC CHIP O.l1luF 50V Cl206 0151-0014
c75 C: FIXED POLY 7500pF 2.5% 160V 0130-7522
C76 C: FIXED MICA 12pF 5% 0140-1205
C77 thru C80 C: FIXED CERAMIC CHIP 0.1uF 50V Cl206 0151-0014
c81 C: FIXED TANT 1.0uF 35V 0185-0006
c82 C: FIXED CERAMIC 3.3uF 50V 0151-0011
C83 C: FIXED CERAMIC 1.0uF 50V 0151-0016
c84 C: FIXED MICA 560pF 5% 0140-5615
Cc85 C: FIXED CERAMIC CHIP 0.1uF 50V Cl206 0151-0014
c86 C: FIXED TANT 1.0uF 35V 0185-0006
c87 C: FIXED CERAMIC 3.3uF 50V 0151-0011



Al BOARD TVM-230 cont.

Reference

Designation Description Part Number
88 C: FIXED CERAMIC 1.0uF 50V 0151-0016
C89 C: FIXED MICA 560pF 5% 0140-5615
C90 thru €93 C: FIXED CERAMIC CHIP 0.1uF 50V Cl206 0151-0014
Co4 C: FIXED TANT 15uF 16V 0185-0003
Co5 C: FIXED TANT 6.8uF 25V 0185-0002
C96 C: FIXED CERAMIC CHIP 0.1uF 50V C1206 0151-0014
co7 C: FIXED TANT 6.8uF 25V 0185-0002
Co8 C: FIXED CERAMIC CHIP 0.1uF 50V Cl1206 0151-0014
C99 C: FIXED TANT 6.8uF 25V 0185-0002
C100 C: FIXED CERAMIC CHIP 0.01uF 50V C1206 0151-0021
C1l01 C: FIXED CERAMIC CHIP 0.1uF 50V C1206 0151-0014
C102,C103 C: FIXED MICA 24pF 5% 0140-2405
C104 C: FIXED CERAMIC CHIP 0.01uF 50V (C1206 0151-0021
C105 C: FIXED CERAMIC CHIP 0.1uF 50V Cci1206 0151-0014
Cl06 C: FIXED CERAMIC 1.0uF 50V 0151-0016
C107 thru C109 C: FIXED CERAMIC CHIP 0.01uF 50V C1206 0151-0021
C11i0,C1i11 C: FIXED TANT 4.7uF 10V 0185-0001
Cc112,C113 C: FIXED TANT 10uF 16V 0185-0007
Cl14 thru C125 C: PFIXED CERAMIC CHIP 0.01uF 50V (C1206 0151-0021
Cl26 C: FIXED CERAMIC CHIP 0.1uF 50V C1206 0151-0014
Cc127 C: FIXED TANT 6.8uF 25V 0185-0002
c128 C: FIXED ELEC 100uF 35V 0180-0018
Cl129 C: FIXED CERAMIC CHIP 0.01uF 50V (C1206 0151-0021
CR1 “thru CR4 DIODE: 1N4446 o ' \ H1900-0002
CrR5 - - - DIODE: 1N277 GERMANIUM ‘ - - 1900-0001
CR6 thru CR10 DIODE: ‘1N4446 : : ~ 1900-0002
CR11 ‘ DIODE: 1N277 GERMANIUM : o0+ 1900-0001
CR12 thru CR16 DIODE: 1N4446 ‘ 1900-0002
CR17 ‘ DIODE: 1N277 GERMANIUM o . - 1900-0001
CR18 thru CR22 DIODE: 1N4446 ‘ A o+ 1900-0002
CR23 DIODE: 1N277 GERMANIUM .- 1900-0001
CR24 thru CR28 DIODE: 1N4446 : o ' - - 1900-0002
CR29 thru CR33 DIODE: 1N277 GERMANIUM o -~ 1900-0001
CR34,CR35 DIODE: 1N4006 L ' 1900-0016
CR36 thru CR38 DIODE: 1N444¢6 : 1900-0002
CR39 DIODE: 1N4006 1900-0016
HDR1 HEADER: 24 PIN 0361-0024
J1l CONNECTOR: "D" DUAL 9 PIN, 15 PIN 0360-0039
J2 CONNECTOR: "D" DUAL 15 PIN 0360-0033
J5,J8 CONNECTOR: "XLR" MALE 0360-00406
P1,P2 PLUG: 3 PIN, PC MOUNT 0365-0030
-- JUMPER: 2 PIN (USED WITH P1 & P2) 0365-0028

Q1 thru Q6 TRANSISTOR: 2N4401 1850-0028
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Reference
Designation Description Part Number
R1 R: METAL FILM 10k 2% 1/4W 0751-1032
R2 R: METAL FILM 6.19k 1% 0721-6191
R3 R: METAL FILM 3.32k 1% 0721-3321
R4 R: METAL FILM 2.10k 1% 0721-2101
R5 R: METAL FILM 10.0k 1% 0721-1002
R6 R: METAL FILM 20.0k 1% 0721-2002
R7 R: METAL FILM 6.65k 1% 0721-6651
R8 R: METAL FILM 75.0 1% 0721-75R0
RO R: METAL FILM 10k 2% 1/4W 0751-1032
R10 R: METAL FILM 6.19k 1% 0721-6191
R11 R: METAL FILM 3.32k 1% 0721-3321
R12 R: METAL FILM 2.10k 1% 0721-2101
R13 R: METAL FIIM 10.0k 1% 0721-1002
R14 R: METAL, FILM 20.0k 1% 0721-2002
R15 R: METAL FILM 6.65k 1% 0721-6651
R16 R: METAIL, FILM 75.0 1% 0721-75R0
R17 R: METAL FILM 715 1% 0721-7150
R18 R: VAR COMP 500, 10 TURN 2100-0027
R19 R: METAL FILM 3.40k 1% 0721-3401
R20 R: METAL FILM 9.76k 1% 0721-9761
R21 R: METAL FILM 226 1% 0721-2260
R22 R: METAL FILM 10k 2% 1/4W 0751-1032
R23,R24 R: METAL FIIM 38.3k 1% 0721-3832
R25 R: METAL FILM 10.0k 1% 0721-1002
R26 R: METAL FILM 4.99k 1% 0721-4991
R27,R28 R: METAL FILM 10.0k 0.1% 0711-1002
R29 . R: METAL FILM 10.0k 1% 0721-1002
R30 R: METAL FILM 7.50k 1% 0721-7501
R31 R: VAR COMP 1k, 10 TURN 2100-0021
R32 R: METAL FILM 10.0k 1% 0721-1002
R33 R: METAL FILM 5.11k 1% 0721-5111
R34 R: FIXED CARBON 5.6M 5% 1/4W 0683-5655
R35,R36 R: METAL FILM 100 2% 1/4W 0751-1012
R37 R: METAL FILM 715 1% 0721-7150
R38 R: VAR COMP 500, 10 TURN 2100-0027
R39 R: METAL FILM 3.40k 1% 0721-3401
R40 R: METAL FILM 9.76k 1% 0721-9761
R41 R: METAL FILM 226 1% 0721-2260
R42,R43 R: METAL FILM 38.3k 1% 0721-3832
R44 R: METAL FILM 10.0k 1% 0721-1002
R45 R: METAL FILM 4.99%9 1% 0721-4991
R46,R47 R: METAL FIIM 10.0k 0.1% 0711-1002
- R48 R: METAL FILM 10.0k 1% 0721-1002
R49 R: METAL FILM 7.50k 1% 0721-7501
R50 R: VAR COMP 1k, 10 TURN 2100-0021
R51 R: METAL FILM 10.0k 1% 0721-1002
R52 R: METAL FILM 5.11k 1% 0721-5111
R53 R: FIXED CARBON 5.6M 5% 1/4W 0683-5655
R54 ,R55 R: METAL FILM 100 2% 1/4W 0751-1012
R56,R57 R: METAL FILM 10.0k 0.1% 0711-1002
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Reference
Designation Description
R58 R: METAL FILM 10.0k 1%
R59 R: METAL FILM 13.7k 1%
R60 R: VAR COMP 1k, 10 TURN
R61 R: METAL FILM 11.0k 1%
R62 R: METAL FILM 5.11k 1%
R63 R: FIXED CARBON 5.6M 5% 1/4W
R64,R65 R: METAL FILM 100 2% 1/4W
R66 R: METAL FILM 8.45k 1%
R67 R: VAR COMP 1k, 10 TURN
R68 R: METAL FILM 5.36k 1%
R69 R: METAL FILM 1.69k 1%
R70 R: VAR COMP 1k, 10 TURN
R71 R: METAL FILM 7.50k 1%
R72,R73 R: METAL FILM 10.0k 0.1%
R74 "R: METAL FILM 10.0k 1%
R75 R: METAL FILM 13.7k 1%
R76 R: VAR COMP 1k, 10 TURN
R77 R: METAL FILM 11.0k 1%
R78 R: METAL FILM 5.11k 1%
R79 R: FIXED CARBON 5.6M 5% 1/4W
R80,R81 R: METAL FILM 100 2% 1/4W
R82 R: METAL FILM 8.45k 1%
R83 R: VAR COMP 1k, 10 TURN
R84 R: METAL FILM 5.36k 1%
R85’ R: METAL FILM 1.69k 1%
R86 R: VAR COMP 1k, 10 TURN
R87 R: METAL FILM 7.50k 1%
R88 R: METAL FILM 220k.2% 1/4W
R89 R: VAR COMP 50k, 10 TURN
- R90 R: METAL FILM 24.9k 1%
R91 R: METAL FILM 10.0k 1%
RS2 R: METAL FILM 220k 2% 1/4W
R93 R: VAR COMP 500, 10 TURN
R94 R: METAL FILM 2.74k 1%
R95 R: METAL FILM 13.0k 1%
R96 R: METAL FILM 499 1%
R97 R: METAL FILM 14.7k 1%
R98 R: VAR COMP 1k, 10 TURN
R99 R: METAL FILM 4.64k 1%
R100 R: METAL FILM 11.0k 1%
R101 R: METAL FILM 21.0k 1%
R102 R: METAL FILM 499 1%
R103 R: METAL FILM 24k 2% 1/4W
R104 R: METAL FILM 4.99k 1%
R105 R: METAL FILM 21.0k 1%
R106 R: METAL FILM 243k 1%
R107 R: VAR COMP 2k, 10 TURN
R108 R: METAL FILM 7 50k 1%

(prior to serial number 630122 R108 was a 7.87Kk)
R109 R: METAL FILM 15.8k 1%
(prior to serial number 630122 R109 was a 7.15Kk)

Part Number

0721-1002
0721-1372
2100-0021
0721-1102
0721-5111
0683-5655
0751-1012
0721-8451
2100-0021
0721-5361
0721-1691
2100-0021
0721-7501
0711-1002
0721-1002
0721-1372
2100-0021
0721-1102
0721-5111
0683-5655
0751-1012
0721-8451
2100-0021
0721-5361
0721-1691
2100-0021
0721-7501
0751-2242

-+ 2100-0025
.0721-2492

0721-1002
0751-2242
2100-0027
0721-2741
0721-1302
0721-4990
0721-1472
2100-0021
0721-4641
0721-1102
0721-2102
0721-4990
0751-2432
0721-4991
0721-2102
0721-2433
2100-0031
0721-7501

0721-1582
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Reference
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R110 thru R112 R: METAL FILM 10.0k 1% 0721-1002
R113 R: METAL FILM 3k 2% 1/4W 0751-3022
R114 R: METAL FILM 10.0k 1% 0721-1002
R115 R: METAL FILM 9.53k 1% 0721-9531
R11le6 R: VAR COMP 1k, 10 TURN 2100-0021
R117 R: METAL FILM 10.0k 1% 0721-1002
R118 R: METAL FILM 3k 2% 1/4W 0751-3022
R119 thru R121 R: METAL FILM 10.0k 1% 0721-1002
R122 R: VAR COMP 2k, 10 TURN 2100-0031
R123 R: METAL FILM 9.09k 1% 0721-9091
R124 R: METAL FILM 4.99k 1% 0721-4991
R125 R: METAL FILM 1.00k 1% 0721-1001
R126 R: METAL FILM 6.65k 1% 0721-6651
R127 R: METAL FILM 3.32k 1% 0721-3321
R128 R: METAL FILM 17.4k 1% 0721-1742
R129 R: METAL FILM 499 1% 0721-4990
R130 R: VAR COMP 100, 10 TURN 2100-0022
R131 R: METAL FILM 499 1% 0721-4990
R132 R: METAL FILM 10k 2% 1/4W 0751-1032
R133 R: METAL FILM 1.00k 1% 0721-1001
R134 R: METAL FILM 6.65k 1% 0721-6651
R135 R: METAL FILM 3.32k 1% 0721-3321
R136 R: METAL FILM 17.4k 1% 0721-1742
R137 R: METAL FILM 499 1% 0721-4990
R138 R: VAR COMP 100, 10 TURN ©2100-0022
R139- ' R: METAL FILM 499 1% 0721-4990
R140 thru R143 R: METAL FILM 10k 2% 1/4W 0751-1032" .
R144 R: METAL FILM 24.9k 1% 0721-2492 ...
R145 R: VAR COMP 100k, 10 TURN 2100-0030.
R146 R: METAL FILM 75 . 2% 1/4W 0751-7502
R147 R: METAL FILM 100k 1% ~0721-1003
R148 R: VAR COMP 100, 10 TURN 2100-0022
R149 R: TEMP COMPENSATING 1.00k 1% 0791-1001
R150 R: METAL FILM 27.4k 1% 0721-2742
R151 R: VAR COMP 100k, .10 TURN 2100-0030
R152 R: METAL FILM 24.9k 1% 0721-2492
R153 R: METAL FILM 75 2% 1/4W 0751-7502
R154 R: METAL FILM 100k 1% 0721-1003
R155 R: VAR COMP 100, 10 TURN 2100-0022
R156 R: TEMP COMPENSATING 1.00k 1% 0791-1001
R157 R: METAL FILM 27.4k 1% 0721-2742
R158 R: METAL FILM 10k 2% 1/4W 0751-1032
R159 thru R167 R: METAL FILM 1k 2% 1/4W 0751-1022
R168 thru R170 R: METAL FILIM 4.7k 2% 1/4W 0751-4722
R171 R: FIXED CARBON 10M 5% 1/4W 0683-1065
R172 thru R175 R: METAL FILM 470 2% 1/4W 0751-4712
R176 thru R181 R: METAL FILM 4.7k 2% 1/4W 0751-4722
RL1 thru RL3 RELAY: JWD-107-1 (or HE721A6341) 1600-0007
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Reference

Designation Description Part Number
RN1 R: NETWORK 6 PIN 10k 0906-1032
RN2 R: NETWORK 16 PIN DIP 270 0908-2712
RN3 R: NETWORK 10 PIN 10k 0910-1032
RN4 R: NETWORK 16 PIN DIP 1k 0908-1022
RN5 R: NETWORK 16 PIN DIP 270 0908-2712
U1,02 IC: NE5532 1826-0037
U3 IC: SSM2142P 1827-0005
U4 IC: NE5532 1826-0037
U5 IC: SSM2142P 1827-0005
(8] IC: TLO71 1826-0004
U7 IC: DG419 1827-0011
Us IC: TLO72 1826-0038
U9,Uu10 IC: TLE2082 1826-0069
Ull IC: PKDC1 1827-0001
Uiz IC: TLO71 1826-0004
Ul3 IC: DG419 1827-0011
Ul4 IC: TLO72 1826-0038
Ul5,Ul6 IC: TLE2082 1826-0069
ui7v IC: PKDO1 1827-0001
U1is8,U019 IC: TLE2082 1826-0069
U20 IC: TLO71 1826-0004
U21 IC: PKDO1 1827-0001
U22,023 IC: TLE2082 1826-0069
U224 IC: TLO71 . 1826-0004
uz25 IC: PKDO1 1827-0001
U26 IC: TLO71 1826-0004
U27,028 IC: TLO72 1826-0038
U229 IC: AD637 1827-0003
U30 IC: TLE2082 1826-0069
U31,U32 IC: LM318 .1826-0010
U33 IC: TLE2082 ~1826-0069
U34 IC: PKDO1 1827-0001
U35 IC: ADG409 ©1827-0010
U3e6 IC: NE5532 1826-0037
U37,U38 IC: DG419 1827-0011
U39 IC: 78LOS5CP 1826-0012
U40 IC: NE5S532 1826-0037
U41,042 IC: DG419 1827-0011
U43 IC: AD637 1827-0003
U44 IC: TLO71 1826-0004
U45 IC: AD680 1826-0051
U4de IC: AD637 1827-0003
U477 IC: TLO71 1826-0004
U48,049 IC: SMP0O4 1827-0004
Uso IC: 78LO8CP 1826-0058
Us1 IC: 79L0O5CP 1826-0017
Us2 IC: MC68HCl1l1El 1840-0010
Us3 IC: 74HC14A 1822-0042
US54 IC: 78LOSACP 1826-0012
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Reference

Designation Description

Us5 IC: 74HCOO

Use IC: MC34064

us7 IC: 74HC139A

Us8 IC: MAX232

Us9 IC: 74HC573

U60 IC: TVM-230 EPROM
Ul IC: 74HC138

ue62 IC: V62C51864L-70P
Ue3 IC: 74HCS574

Ue4 IC: 74HC125

Ue5 IC: 74HCl126A

U666 IC: 74HC573

ue’7 IC: 74HC574

ues IC: 74HC74

U69 IC: 74HC138

u70 IC: 74HCS74

u71 IC: 78LO5CP

Y1 XTAL: 8 MH=z

Part Number

1822-0039
1826-0048
1822-0048
1823-0001
1822-0052
1840-0011E
1822-0047
1840-0005
1822-0053
1822-0045
1822-0046
1822-0052
1822-0053
1822-0067
1822-0047
1822-0053
1826-0012

0411-0005
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A2 BOARD TVM-230, REV. A
(Note: pc board is marked "TVM-250 A2")

Reference

Designation Description - Part Number
Ci C: FIXED CERAMIC 0.1uF 50V 0151-0006
C2 C: FIXED CERAMIC 1.0uF 50V 0151-0008
C3 thru C6 C: FIXED CERAMIC 0.01uF 100V 0151-0003
C7 C: FIXED TANT 6.8uF 25V 0185-0002
CR1,CR2 LED: RED MV5053 1910-0001
CR3 LED: GREEN CMD5453 1910-0003
CR4 LED: YELLOW CMD5353 1910-0002
CR5 DIODE: 1N4006 1900-001e6
DS1 thru DS3 DISPLAY: HP5082-7651 1930-0007
DS4 thru DS7* DISPLAY: HDLO-2416 1930-0008

(prior to rev. A, DS4 thru DS7 were the HPDL2416 display,
Belar P/N 1930-0005. These parts are not interchangeable.)

DS8 thru DS10 DISPLAY: HP5082-7651 1930-0007
HDR2 HEADER: 24 PIN 0361-0024
R1 thru RS8 R: METAL FILM 51 2% 1/4W 0751-5102
S1 thru S4 SWITCH: PUSHBUTTON, MOMENTARY 3105-0001

(ON A2-1 BOARDS)

U1l - - IC: 74C923 ' ' ‘ ' 1823-0006
Uz~ S - IC: ICM7228C ' ' ' 1823-0002
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TVM-230 A4 BOARD
PART LOCATIONS

Desig/lioc Desig/Loc Desig/Loc Desig/Loc Desgiqg/lLoc Desig/Loc

Cl A3 c20 C7. C39 D5 CRS C9 RN10 AS8 Ul D4
C2 A3 C21 A7 C40 D6 RN11 (8 Ul6é D4
C3 B2 c22 A7 C41 D8 HDR3 Db RN12 C9 Uuil7 De
C4 A2 C23 B8 C42 D7 RN13 D4 Ul18 D9
C5 B2 C24 B9 C43 D6 R1 A2 Uls D5
Cé C2 C25 B9 C44 D8 R2 A3 Ul Bl U20 D6
C7 B2 C26 C9 C45 D7 R3 A7 U2 B2 U21 D6
C8 B2 c27 (€9 C46 D7 R4 A7 U3 B2 U22 D6
C9 B3 C28 BS8 C47 D8 R5 A9 U4 A4 U23 D8
C10 A5 c29 C3 C48 D5 U5 BS U24 D7
Cl1 BS C30 C3 RN1 C2 Uue Ceé u2s5 D7
Cilz2z BS C31 ¢C4 CR1 A3 RN2 C3 U7 Bé6 Uu26 D7
Ci3 C5 C32 D5 CR2 A2 RN3 A2 U8 A6 U27 D8
Ci4 C5 C33 D4 CR3 A3 RN4 B4 Uus B7
Cl5 B4 C34 D4 CR4 C5 RN5 B4 U10 BS ins
Cle C7 C35 D6 CR5 A7 RNe C4 U1l C3 1 A3
Ci17 B7 C36 D8 CR6 A7 RN7 A6 U122 (3 2 A3
cis B7 C37 D5 CR7 A7 RN8 B6 Ul3 C4

cis B7 C38 De6 CR8 A9 RNS Ce6 Ul4 D5



A4 BOARD TVM-230

Reference
Designation

C1

C2

C3,C4
C5,Cé6

c7

C8,C9
C10
Cli,C12
C13
Cl14,C15
Clé thru
C19,C20
c21

C22 thru
C26

C27 thru
C31 thru
c48

C18

C25

C30
cav

CR1
CR2,CR3
CR4
CR5
CR6
CR7
CRS8
CR9

HDR1
R1 thru R5

RN1

RN2 thru RN4
RN5 thru RN10
RN11,RN12
RN13

U1,02
U3
U4*

U4 **

[8)5)

U6 thru U8
U9,U010

Ul1l

U1z

Description

C: FIXED CERAMIC CHIP 0.01uF 50V (Ci1206
C: FIXED TANTALUM 10uF 16V

C: FIXED CERAMIC CHIP 0.01uF 50V (1206
C: FIXED CERAMIC CHIP 0.1uF 50V Cl1206
C: FIXED CERAMIC CHIP 6800pF 50V (C1210
C: FIXED CERAMIC CHIP 0.1uF 50V Cl1206
C: FIXED CERAMIC CHIP 0.01luF 50V (Cl1206
C: FIXED CERAMIC CHIP 0.1uF 50V C1206
C: FIXED CERAMIC CHIP 6800pF 50V (C1210
C: FIXED CERAMIC CHIP 0.1uF 50V C1206
C: FIXED CERAMIC CHIP 0.01uF 50V (C1206
C: FIXED CERAMIC CHIP 0.1uF 50V Cl206
C: FIXED CERAMIC CHIP 6800pF 50V (Ci210
C: FIXED CERAMIC CHIP 0.1uF 50V C1206
C: FIXED CERAMIC CHIP 6800pF 50V (C1210
C: FIXED CERAMIC CHIP 0.1uF 50V C1206
C: FIXED CERAMIC CHIP 0.01uF 50V (C1206
C: FIXED CERAMIC CHIP 0.1uF 50V C1206
DIOCDE: 1N4006

LED: RED T-1

DIODE: HP5082-2800

LED: RED T-1

LED: GREEN T-1

DIODE: HP5082-2800

LED: RED T-1

DIODE: HP5082-2800

HEADER CONNECTOR: 20 PIN

R: FIXED CARBON CHIP 470 5% RC1l206

R: NETWORK 10 PIN 10k

R: NETWORK 6 PIN 10k

R: NETWORK 10 PIN 10k

R: NETWORK 6 PIN 10k

R: NETWORK 8 PIN 10k

IC: 74HC595D

IC: 56002FC

IC: TVM-230 DIGITAL DEMOD EPROM

* (used beginning serial number 630122)

IC: TVM-230 DIGITAL DEMOD EPROM

56002FC
74HC574D
56002FC
MC34064
74HCOOD

** (used prior to serial number 630122)

Part Number

0151-0021
0185-0007
0151-0021
0151-0014
0151-0022
0151-0014
0151-0021
0151-0014
0151-0022
0151-0014
0151-0021
0151-0014
0151-0022
0151-0014
0151-~0022
0151-0014
0151-0021
0151-0014

1900-0016
1910-0004
1900-0026
1910-0004
1910-0008
1900-0026
1910-0004
1900-0026

0361-0020
0681-4715

0910-1032
0906-1032
0910-1032
0906-1032
0508-1032

1872-0012
1890-0002
1840-0003I

1840-0003F

1890-0002
1872-0011
1890-0002
1826-0048
1872-0001



A4 BOARD TVM-230 cont.

Reference
Designation

Ul3 thru U1l5
Ule6

Ul7 thru U119
U20

U21

U22

U23

U24,025

U26

uz7

Description

IC: 74HC14AD

IC: 74HC4040D

IC: 74HC14AD

IC: 74HC112D

IC: 74HC74AD

IC: 74HC02D

IC: XO, 16.000MHz
IC: AD1891

IC: 74HC590D

IC: XO, 12.288MHz

Part Number

1872-0010
1872-0013
1872-0010
1872-0004
1872-0003
1872-0002
0415-1600
1880-0001
1872-0005
0415-1228
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TVM-230 A5 BOARD REV. A
PART LOCATIONS
(effective serial number 630122)

Desig/Loc Desig/Loc Desig/Loc Desig/Loc Desig/Loc Desig/Loc

Cl A3%* C56 E2 CR1 Al R28 B4 R83 J1 U27 G3
02 A3* C57 F2%* CR2 B2 R29 B2 R84 H1 U28 G3
Cc3 Bl C58 F3* CR3 B4 R30 A3 R85 1I1 U29 G3
C4 A2* C59 G3+* CR4 C4 R31 B3 R86 I1 U30 G3
C5 B2* Ce60 G3* CR5 C3 R32 A3 R87 Il U31 H4
C6 B2 Cel F4x* CR6 J3 R33 B3 R88 J3 U322 G2
C7 B3 C62 F3* CrR7 J1 R34 B3 R89 J1 U33 Gl
C8 B3* C63 F3%* CR8 F1 R35 B4 R90 J2 U334 H2
C9 B3 C64 F4 CR9 F1 R36 B4 R91 J2 U35 14
C1l0 B4* C65 G4* CR10 F3 R37 B4 R92 J2 U3e J4
Cl1 B3* ce6 G3 R38 C4 R93 J2 U37 I3
Ccl12 C4 Ce67 G3* HDR4 E4 R39 C4 R94 J2 uUu3s 11
Cl13 C4 Cc68 G3* R40 C3 RO95 J2 U3s 1I1
Cl4 D4 C69 @G3 Jl1l A4 R41 E2 R96 J2 U40 J2
C15 D3 Cc70 H3 J12 A3 R42 E1 R97 1I2 U411 1I2
Cl16 D3* C71 H3 R43 E1 R98 1I2 U42 H1
C17 D3 c72 1I4 Ll C4 R44 E1 R99 1I2 U43 H1
C18 D2+* C73 H4* L2 H4 R45 D2 R100 I2
C19 D3 C74 H3* L3 H4 R46 E1 R101 1I2 ins
c20 O3 C75 F2* L4 H2 R47 D1 R102 J3 1 Al
Cc21 C3 C76 F2* L5 H2 R48 G4 R103 1I2 2 B3
c22 2 C77 Fl1=* R49 G4 R104 I3 3 B3
c23  C2 c78 G2 Pl F4 R50 G4 4 F4
C24 (3% C79 G2* R51 G3 RL1 A2 5 F4
¢25 3 c80 G2 Q1 Al R52 H3 RL2 J3 6 F4
C26 (3% c81 G1* Q2 J3 R53 H4 RL3 J1 7 E1
c27  C2 c82 Gl1* Q3 J1 R54 H4 8 E1
c28 O3 c83 Gl R55 G2 RN1 E4 9 D1
C29 (C3* Cc84 H2 R1 A2 R56 G2 10 E1
C30 3 ¢85 H2 R2 A2 R57 G2 Ul A2 11 1I4
C31 C3 c8e 1I2 R3 A2 R58 G2 U2 A3 12 H4
c32 O3 cg87 1I4 R4 A2 R59 H2 U3 B2 13 I1
c33 C2 cggs J4 R5 A3 R60 H2 U4 B2 14 I1
34 (2% c89 J4%* R6 A4 R61 H2 U5 B2 .15 J2
C35 E4* CS0 J4=* R7 A3 R62 H2 U6 B2 16 J1
C36 D4x* co91 J3 R8 A3 R63 1I4 U7 B3 17 Il
Cc37 E2 co2 I1 R9 Al R64 1I4 U8 B3 18 1I1
C38 E2% Cco3 I1~* R10 A2 R65 J4 U9 B4 19 J2
C39 E3 Co94 J1~* R11 A2 R66 T4 Uio C4 20 J1
C40 E3* Cc95 J2+* R12 B2 R67 I4 Uil ¢C2 21 J3
C4a1 E4* Cge J2=* R13 B3 R68 J4 Ul2 D3 22 J3
c42 D2 ce7 J2 R14 C2 R69 1I4 Ul3 D2 23 J3
c4a3 D2* co8 1I2 R15 (C2 R70 14 Ul4 C2 24 I3
C44 D3 C99 1I2%* R16 B2 R71 T4 Ulis5 C3 25 I3
C45 D3* C100 1I2* R17 B2 R72 T4 Ule C3 26 F1
C46 E2 Cl01 F1i+* R18 C2 R73 I3 Ul7 C2 27 F1
C47 E1* c102 F1 R19 C2 R74 I3 Ul8 D4 28 F1
c4a8 E2+* Cl03 Fi1* R20 B2 R75 I3 Uule E2 29 H1
c49 E1 'Cl04 F1 R21 B3 R76 I3 U20 E2 30 H1
C50 E1 C105 H1* R22 C3 R77 1I2 U21 E3 31 H1
C51 D2 Ccl106 H1* R23 B3 R78 Il U22 D3 32 F3
C52 Di1* Cl107 F3* R24 B3 R79 Il U23 E1 33 F3
C53 D2* Ccl08 F3 R25 B3 R80 TI1 U24 D1
C54 D1 R26 C3 R81 I1 U25 F2
C55 D1 R27 C4 R82 Il U26 G3

*note: These locations are on bottom of pc board.
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INPUT 1 INPUT 2
ADJUST ADJUST
TOTAL
TO Al BOARD -
PIN 21 < FILTER
//\\ R36| SOURCE
ADJUST
30 @2
GND
OFFSET
apgust | R22
©
R26
OFFSET
BALANCE
DGND TO A4 BOARD
FROM POWER SUPPLY
+5V TO Ad BOARD
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9
o SUBCARRIER
TO Al BOARD
PIN 13
0@
GND
HDR4
TO HDR3 ON
i J A4 BOARD
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o
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ADJUST ADJUST
31
-12ve@
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TO
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L-R TO Al BOARD
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DBX IN PIN 11 @11
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GND ADJUST
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1o > TO Al BOARD
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REAR PANEL ® LEFT
15 TO Al BOARD
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e b ® Al BOARD REV. A
20 1 — ]
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CONNECTIONS & ADJUSTMENTS
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A5 BOARD TVM-230 Rev. A
(effective serial number 630122)

Reference

Designation

C1,cC2
C3
C4,C5
Cé6

Cle
c17
C18
C19,C20
c21
c22
C23
C24
c25
C26
c27,C28
C29,C30
C31,C32

C33 thru C36

c37
C38
C39
C40,C41
Ca2
- C43
Ca4
C45
Cde6
C47,C48
C49,C50
C51
C52,C53
C54
C55
C56
C57

C58 thru C63

cé64
C65
Cé6
Cé67,C68

Description

NN NNOQNN OOOQOOOOOQOO

FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED

CERAMIC CHIP 0.1uF 50V
ELEC 470uF 25V NON-POLAR
CERAMIC CHIP 0.1uF 50V
CERAMIC 3.3uF 50V

TANT 100uF 6.3V

CERAMIC CHIP 0.0l1uF 50V
MICA 22pF 5%

CERAMIC CHIP 0.1uF 50V
POLY 820pF 2.5% 160V
POLY 100pF 2.5% 160V
MICA 22pF 5%

POLY 5100pF 1% 160V

(C15 1is selected for 1%)

FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED

CERAMIC CHIP 0.1uF 50V
TANT 10uF 16V

CERAMIC CHIP 0.01uF 50V
CERAMIC CHIP 0.1uF 50V
POLY 5600pF 2.5% 160V
CERAMIC CHIP O0.1luF 50V
TANT 10ufF 16V

CERAMIC CHIP 0.1uF 50V
TANT 1.0uF 35V

CERAMIC CHIP O.1uF 50V
TANT 10uF 16V

CERAMIC CHIP 0.01luF 50V
CERAMIC CHIP 0.1uF 50V
CERAMIC CHIP 0.01uF 50V
TANT 10uF 16V

CERAMIC CHIP 0.01uF 50V
TANT 10uF 16V

CERAMIC CHIP 0.01uF 50V
TANT 10uF 16V

CERAMIC CHIP 0.01uF 50V
TANT 10uF 16V

CERAMIC CHIP 0.01uF 50V
POLY 9100pF 2.5% 160V
CERAMIC CHIP O0.1uF 50V
POLY 3900pF 2.5% 160V
POLY 9100pF 2.5% 160V
CERAMIC CHIP O0.1uF 50V
POLY 300pF 2.5% 160V
POLY 1200pF 2.5% 160V
MICA 100pF 5%

CERAMIC CHIP 0.01uF 50V
CERAMIC CHIP 0.1luF 50V
TANT 1.0uF 35V

CERAMIC CHIP 0.1uF 50V
TANT 10uF 16V

CERAMIC CHIP 0.1uF 50V

Cl1206

Cl206

Cl1206

Cl1206

C1206

C1206
C1206

Cl1206
Cl1206
C1206
Cl1206
C1206
C1206
C1206
C1206
C1206
Cl1206

Cl1206

Cl1206

C1206
Cl1206

Cl1206
C1206

Part Number

0151-0014
0180-0037
0151-0014
0151-0011
0185-0010
0151-0021
0140-2205
0151-0014
0130-8212
0130-1012
0140-2205
0130-5122

0151-0014
0185-0007
0151-0021
0151-0014
0130-5622
0151-0014
0185-0007
0151-0014
0185-0006
0151-0014
0185-0007
0151-0021
0151-0014
0151-0021
0185-0007
0151-0021
0185-0007
0151-0021
0185-0007
0151-0021
0185-0007
0151-0021
0130-9122
0151-0014
0130-3922
0130-9122
0151-0014
0130-3012
0130-1222
0140-1015
0151-0021
0151-0014
0185-0006
0151-0014
0185-0007
0151-0014



A5 BOARD TVM-230 Rev. A, cont.
(effective serial number 630122)

Reference

Designation

Ce9
C70
Cc71

C72

C73 thru C77

Cc78
C79
C80
c81,C82
C83

C84
C85

C86
c87

c88
C89,C90
col

co2

C93 thru C96

co7
Cco8

C99 thru C101

Cl02
C103
Cl04
C105,C106
C107
c108

CR1
CR2
CR3,CR4
CR5
CR6, CR7

CR8 thru CR10

HDR4
Jl1,J12

L1 thru L5

Description

AN ONN QN N 2 0 Qoo O O O

FIXED POLY 620pF 2.5% 160V
(C69 is matched with C83)
FIXED POLY 2000pF 2.5% 160V
(C70 is matched with C84)
FIXED POLY 620pF 2.5% 160V
(C71 is matched with C85)
FIXED MICA 22pF 5%

FIXED CERAMIC CHIP O0.1uF 50V
FIXED TANT 1.0uF 35V

FIXED CERAMIC CHIP 0.1uF 50V
FIXED TANT 10uF 16V

FIXED CERAMIC CHIP 0.1uF 50V
FIXED POLY 620pF 2.5% 160V
(C83 is matched with C69)
FIXED POLY 2000pF 2.5% 160V
(C84 is matched with C70)
FIXED POLY 620pF 2.5% 160V
(C85 is matched with C71)
FIXED MICA 22pF 5%

FIXED POLY 7500pF 2.5% 160V
(C87 is selected for value)
FIXED CERAMIC 1.0uF 50V
FIXED CERAMIC CHIP O0.1uF 50V
FIXED POLY 270pF 2.5% 160V
(C91 is selected for wvalue)
FIXED CERAMIC 1.0uF 50V
FIXED CERAMIC CHIP 0.1uF 50V
FIXED MICA 22pF 5%

VARIABLE MICA 1-12pF

FIXED CERAMIC CHIP 0.1uF 50V
FIXED TANT 6.8ub 25V

FIXED CERAMIC CHIP O0.1luF 50V
FIXED TANT 6.8uF 25V

FIXED CERAMIC CHIP 0.1uF 50V
FIXED CERAMIC CHIP 0.01uF 50V
FIXED TANT 6.8uF 25V

DIODE: 1N4446
DIODE: 1N643

DIODE: 1N4446
DIODE: 1N4690
DIODE: 1N4446
DIODE: 1N4006

HEADER RECEPTACLE: 20 PIN

CONNECTOR: BNC PC MOUNT

INDUCTOR: BELAR

Cl206
Cl1206

C1206

Cl206

C1206

Cl1206
Cl1206

C1206
Cl206

Part Number
0130-6212
0130-2022
0130-6212

0140-2205
0151-0014
0185-0006
0151-0014
0185-0007
0151-0014
0130~-6212

0130-2022
0130-6212

0140-2205
0130-7522

0151-0008
0151-0014
0130-2712

0151-0008
0151-0014
0140-2205
0121-0005
0151-0014
0185-0002
0151-0014
0185-0002
0151-0014
0151-0021
0185-0002

1900-0002
1900-0017
1900-0002
1900-0031
1900-0002
1900-0016

0361-2020
0360-0014



A5 BOARD TVM-230 Rev. A, cont.
(effective serial number 630122)

Reference

Designation Description Part Number
P1 PLUG: 3 PIN, PC MOUNT 0365-0030
-~ JUMPER: 2 PIN (used with P1) 0365-0028
Q1 thru Q3 TRANSISTOR: 2N4401 1850-0028
R1 R: METAL FILM 100k 2% 1/4W 0751-1042
R2 R: VAR COMP 5k, 10 TURN 2100-0026
R3 R: METAL FILM 649 1% 0721-6490
R4 R: METAL FILM 1.00k 1% 0721-1001
RS R: METAL FILM 100k 2% 1/4W 0751-1042
R6 R: VAR COMP 5k, 10 TURN 2100-0026
R7 R: METAL FILM 649 1% 0721-6490
R8 R: METAL FILM 1.00k 1% 0721-1001
RO R: METAL FILM 10k 2% 1/4W 0751-1032
R10 R: METAL FILM 100k 1% 0721-1003
R11 R: METAL FILM 1.00k 1% 0721-1001
R12 R: METAL FILM 511k 1% 0721-5113
R13 R: METAL FILM 10.0k 1% 0721-1002
R14 R: METAL FILM 8.45k 1% 0721-8451
R15 R: METAL FILM 100k 1% 0721-1003
R16 R: METAL FILM 10k 2% 1/4W 0751-1032
R17 R: METAL FILM 511k 1% 0721-5113
R18 R: METAL FILM 90.9%k 1% 0721-9092
R19 R: METAL FIILM 5.62k 1% 0721-5621
R20 R: METAL FILM 1.00k 1% 0721-1001
R21 R: METAL FILM 10.0k 1% 0721-1002
R22 R: VAR COMP 5k, 10 TURN 2100-0020
R23 R: METAL FILM 4.9% 1% 0721-4991
R24 R: METAL FILM 6.65k 1% 0721-6651
R25 R: METAL FILM 3.01k 1% 0721-3011
R26 R: VAR COMP 1k, 10 TURN 2100-0021
R27 R: METAL FILM 6.65k 1% 0721-6651
R28 R: METAL FILM 9.53k 1% 0721-9531
R29 R: METAL FILM 499 1% 0721-4990
R30 R: METAL FILM 432 1% 0721-4320
R31 R: METAL FILM 75 2% 1/4W 0751-7502
R32,R33 R: METAL FILM 1.00k 1% 0721-1001
R34 R: METAL FILM 100 2% 1/4W 0751-1012
R35 R: METAL FILM 1.00k 1% 0721-1001
R36 R: VAR COMP 10, 10 TURN 2100-0033
R37 R: METAL FILM 187 1% 0721-1870
R38 R: METAL FILM 576 1% 0721-5760
R39 R: METAL FILM 51.1 1% 0721-51R1

selected for value, nominal value shown)

R40 R: METAL FILM 51 2% 1/4W 0751-5102
R41 R: METAL FILM 249 1% 0721-2490
R42 R: METAL FILM 19.1k 1% 0721-1912
R43 R: METAL FILM 169 1% 0721-1690
R44 R: METAL FILM 37.4k 1% 0721-3742
R45 R: METAL FILM 866 1% 0721-8660



A5 BOARD TVM-230 Rev. A, cont.
(effective serial number 630122)

Reference

Designation

R46,R47
R48
R49
R50
R51

R52

R53,R54
R55
R56
R57
R58

R59

R60
R61
R62
R63
R64
R65
R66
R67
R68
R69
R70
R71

R72

R73
R74,R75
R76
R77
R78
R79
R80
R81
R82
R83
R84
R85
R86
R87
R88,R89
RSO
R91
RS2
R93,R94

Description

oo ddddoddodDd o ZHU?ﬂWFUWFUWFU???? o ??????? ? ??P????

METAL FIIM 12.7k 1%
METAL FILM 470k 2% 1/4W
VAR COMP 100k, 10 TURN
METAL FILM 470k 2% 1/4W
METAL FILM 2.26k 1%

(R51 is matched with R58)
METAL FILM 2.26k 1%

(R52 1is matched with R59)
METAL FIIM 10.0k 0.1%
METAL FILM 470k 2% 1/4W
VAR COMP 100k, 10 TURN
METAL FIIM 470k 2% 1/4W
METAL FIIM 2.26k 1%

(R58 is matched with R51)
METAL FILM 2.26k 1%

(R59 is matched with R52)
VAR COMP 1k, 10 TURN
METAL, FIIM 9.53k 1%
METAL FIILM 10.0k 1%
METAL FILM 1.37k 1%
METAL FILM 49.9k 1%
METAL FIILM 7.87k 1%
METAL FIILM 10.0k 1%
METAL FIILM 75 2% 1/4W
METAL FILM 100k 2% 1/4W
METAL, FILM 10.0k 0.1%
METAIL FILM 10.0k 1%
METAL FILM 9.53k 1%

(R71 is matched with R72)
METAL FILM 9.53k 1%

(R72 is matched with R71)
METAL FILM 4.7k 2% 1/4W
METAL FILM 10.0k 1%
METAL FILM 4.99k 1%
METAL FILM 1.37k
METAL, FILM 49.9k
METAL FILM 7.87k
METAL FILM 10.0k 1%
METAL FILM 75 2% 1/4W
METAL FILM 100k 2% 1/4W
METAL FILM 75 2% 1/4W
VAR COMP 10k, 10 TURN
METAL FILM 20.0k 1%
METAL FILM 49.9k 1%
METAL FILM 10.0k 1%
METAL FILM 10k 2% 1/4W
METAL FILM 3.32k 1%
METAL FILM 9.53k 1%

VAR COMP 1k, 10 TURN
METAL FILM 10.0k 1%

R
o\° o\° o\°

Part Number

0721-1272
0751-4742
2100-0030
0751-4742
0721-2261

0721-2261

0711-1002
0751-4742
2100-0030
0751-4742
0721-2261

0721-2261

2100-0021
0721-9531
0721-1002
0721-1371
0721-4992
0721-7871
0721-1002
0751-7502
0751-1042
0711-1002
0721-1002
0721-9531

0721-9531

0751-4722
0721-1002
0721-4991
0721-1371
0721-4992
0721-7871
0721-1002
0751-7502
0751-1042
0751-7502
2100-0024
0721-2002
0721-4992
0721-1002
0751-1032
0721-3321
0721-9531
2100-0021
0721-1002



A5 BOARD TVM-230 Rev. A, cont.
(effective serial number 630122)

Reference

Designation Description Part Number
R95 R: METAL FILM 75 2% 1/4W 0751-7502
RY96 R: METAL FILM 4.99k 1% 0721-4991
R97,R98 R: METAL FILM 10.0k 1% 0721-1002
R99 R: METAL FILM 9.53k 1% 0721-9531
R100 R: VAR COMP 1k, 10 TURN 2100-0021
R101 R: METAL FILM 3.32k 1% 0721-3321
R102,R103 R: METAL FILM 10.0k 1% 0721-1002
R104 R: METAL FILM 75 2% 1/4W 0751-7502
RL1 thru RL3 RELAY: JWD-172-1 1600-0006
RN1 R: NETWORK 8 PIN 10k 0908-1032
Ul thru U3 IC: AD844A 1826-0052
U4 IC: TLO72 1826-0038
Us IC: LM311 1826-0009
Ue IC: DG419% 1827-0011
u7 IC: NEG532 1826-0037
Uus IC: NE5534 1826-0025
Us IC: AD846A 1827-0008
Ulo0 IC: NE5534 1826-0025
Ul1l IC: AD7722 1880-0003
U1z IC: 78LO5CP 1826-0012
Ui3 IC: X0, 8.4672MHzZ 0416-8467
Ul4,Ul5 IC: 78LO0O5CP 1826-0012
Ule IC: AD780 1826-0064
U17,u018 IC: 74HC14A 1822-0042
Ul9 IC: 78LO5CP 1826-0012
U220 IC: 79L0O5CP 1826-0017
U221 IC: 74HC14A 1822-0042
U22 IC: Cs4328 1830-0004
023,024 IC: NE5532 1826-0037
U225 IC: SM5813A 1830-0003
U26 IC: 79L0O5CP 1826-0017
u27 IC: 78L12CP 1826-0015
Uz28 IC: 79L12CP 1826-0019
U229 IC: AD1862 1830-0006
U30 IC: AD846A 1827-0008
U31 IC: NEG534 1826-0025
U32 IC: AD1862 1830-0006
U33 IC: AD846A 1827-0008
U34 IC: NE5534 1826-0025
U35 IC: NE5532 1826-0037
U36 IC: TLO71 1826-0004
U37,U38 IC: NEb5532 1826-0037
U39 IC: TLO71 1826-0004
U40 IC: NEG534 1826-0025
U441 IC: NEbG532 1826-0037
U4z IC: 78L12CP 1826-0015
U43 IC: 79L12CP 1826-0019
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TVM-230 A5 BOARD
PART LOCATIONS
(used prior to serial number 630122)

Desig/Loc Desig/Lo¢c Desig/lioc Desig/Lioc Desig/Lioc Desig/Loc

Cl1 A3* C55 F4* CRS F1 R35 B4 R89 Il U27 G3
C2 A3* C56 F3* CR10 F3 R36 B4 R90 J3 U28 G3
C3 B1 C57 F3* R37 B4 R91 J1 U29 G3
C4 A2* C58 F4 HDR4 E4 R38 C4 R92 J2 U30 H4
C5 B2* C59 G4~ R39 C4 R93 J2 U331 G2
Cé6 B2 Cé0 G3 J11 A4 R40 C3 R94 J2 U332 Gi
C7 B3 Ccelr G3* Jl2 A3 R41 C3 R95 J2 U333 H2
C8 B3* Ce62 G3* R42 D3 RS6 J2 U334 1I4
C9 B3 ce3 G3 L1 C4 R43 E2 R97 -- U35 J4
Cl0 B4* C64 H3 L2 H4 R44 E1 R98 J2 U3e I3
Cl1 B3* Ce65 H3 L3 H4 R45 E1 R99 J2 U337 Ii
Cl2 ¢4 Cee 1I4 L4 H2 R46 E1 R100 J2 U038 Il
Ci3 C4 Ce7 Ha* L5 H2 R47 D2 R101 J2 U39 J2
Cla D4 Cé68 H3x* R48 E1 R102 1I2 U400 1I2
Cls5 C4 C69 F2x* P1 F4 R49 D1 R103 1I2 U41 H1
Cle C3 C70 F2* R50 G4 R104 1I2 U42 H1
Ci17 C1* C71 F1* Q1 A1 R51 G4 R105 1I2
cig8 C2 C72 G2 Q2 J3 R52 G4 R106 1I2 ins
Cl9 cC2* C73 G2* Q3 J1 R53 G3 R107 J3 1 Al
C20 C2 C74 G2 R54 H3 R108 I2 2 B3
c21 (C2x* C75 G1* R1 A2 R55 H4 R109 I3 3 B3
C22 D4x* C76 Gl1* R2 A2 R56 H4 4 F4
C23 D3 C77 G1 R3 A2 R57 G2 RL1 A2 5 F4
C24 D3* C78 H2 R4 A2 R58 G2 RL2 J3 6 F4
C25 C3* C79 H2 R5 A3 R59 G2 RL3 J1 7 E1
C26 D3 ¢80 1I2 R6 A4 R60 G2 8 El
C27 D3* c81 1I4 R7 A3 R61 H2 RN1 E4 S D1
c28 Di1* c82 J4 R8 A3 R62 H2 10 E1
C29 E4* Cc83 J4* RS A1 R63 H2 Ul A2 11 1TI4
C30 D4+ C84 J4* R10 A2 R64 H2 U2 A3 12 H4
C31 E2 cgs  J3 R11 A2 R65 14 U3 B2 13 11
C32 E2* CcC86 I1 R12 B2 R66 1I4 U4 B2 14 1I1
C33 E3 cg87 Il* R13 B3 R67 J4 U5 B2 15 J2
C34 E3* cg8g J1x* R14 C2 R68 14 U6 B2 16 J1
C35 E4* c89 J2«* R15 C2 R69 14 U7 B3 17 1I1
C36 D2 Co0 Jg2* R1i6 B2 R70 J4 U8 B3 18 1I1
C37 D2* co1 1I2 R17 B2 R71 I4 Us B4 19 J2
C38 D3 C92 F1* R18 C2 R72 1I4 Ul0 C4 20 J1
C39 D3* C93 F1 R19 C2 R73 14 Uil C3 21 J3
C40 E2 C94 F1+* R20 B2 R74 I3 Ulz2 C1 22 J3
C41 E1* C95 F1 R21 B3 R75 1I4 U13 ¢C2 23 J3
C42 E2* C96 H1l* R22 C3 R76 I3 Ul4 D3 24 I3
C43 E1 C97 H1* R23 B3 R77 I3 Uils C3 25 13
C44 E1 cog8 F3* R24 B3 R78 I3 Ule D2 26 F1
C45 D2 C99 F3 R25 B3 R79 I2 Ul17 D4 27 F1
C46 Di* R26 C3 R80 I1 Ul8 E2 28 F1
C4a7 D2* CR1 Al R27 C4 R81 1I1 Ul9 E2 29 Hl
C48 D1 CR2 B2 R28 B4 R82 1I1 U20 E3 30 H1
C49 D1 CR3 B4 R29 B2 R83 1I1 U21 D3 31 H1
C50 E2 CR4 D4 R30 A3 R84 Il U22 E1 32 F3
C51 F2* CR5 C3 R31 B3 R85 J1 U23 D1 33 F3
Ch2 F3* CR6 J3 R32 A3 R86 H1 U24 F2
C53 G3* CR7 J1 R33 B3 rR87 I1 U25 G3
C54 G3* CR8 F1 R34 B3 R88 I1 U026 G3

*note: These locations are on bottom of pc board.
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A5 BOARD TVM-230

(used prior to serial number 630122)

Reference
Designation

C1,C2

c17

c18

Cl¢

Cc20

Cc21

c22

c23

c24

Cc25

C26

C27 thru C30
C31

C32

C33
C34,C35
C36

Cc37

C38

C39

C40
C41,C42
C43,C44
c4a5
C46,C47
C48

C49

C50

C51

C52 thru C57
Cs58

C59

C60
C61,C62
C63

Description

a0 0 OQOOOOQOOOOO

FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED

CERAMIC CHIP

ELEC 470uF 25V NON-POLAR

CERAMIC CHIP
CERAMIC 3.3uF
TANT 100uF 6.
CERAMIC CHIP
MICA 22pF 5%
CERAMIC CHIP
POLY 820pF 2.
POLY 100pF 2.
MICA 22pF 5%
POLY 5100pF 1

0.1uF 50V

0.1uF 50V
50V

3V

0.01uF 50V

0.1uF 50V
5% 160V
5% 160V

% 160V

(C15 is selected for 1%)
FIXED POLY 5100pF 2.5% 160V
(C16 is selected)

FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED

CERAMIC CHIP
TANT 100uF 6.
CERAMIC CHIP
MICA 1000pF 5
CERAMIC CHIP
CERAMIC CHIP
TANT 100uF 6.
CERAMIC CHIP
CERAMIC CHIP
TANT 100uF 6.
CERAMIC CHIP
TANT 10uF 16V
CERAMIC CHIP
TANT 10uF 16V
CERAMIC CHIP
TANT 10uF 16V
CERAMIC CHIP
TANT 10uF 16V
CERAMIC CHIP
POLY 9100pF 2
CERAMIC CHIP
POLY 3900pF 2
POLY 9100pF 2
CERAMIC CHIP
POLY 300pF 2.
POLY 1200pF 2
MICA 100pF 5%
CERAMIC CHIP
CERAMIC CHIP

0.1uF 50V
3V

0.01uF 50V
0.01uF 50V
0.1uF 50V
3V

0.01uF 50V
0.1uF 50V
3V
0.01uF 50V

0.01uF 50V

0.01uF 50V

0.01uF 50V
0.01uF 50V
.5% 160V
0.1uF 50V
.5% 160V
.5% 160V
0.1uF 50V
5% 160V
.5% 160V

0.01uF 50V
0.1uF 50V

TANT 1.0uF 35V

CERAMIC CHIP
TANT 10uF 16V
CERAMIC CHIP
POLY 620pF 2.

0.1uF 50V

0.1uF 50V
5% 160V

(C63 is matched with C77)

Cl1206
C1206

C1206
Cl1206

C1206
C1206

Cl206
Cl1206

Cl206
Cl206

Cl206
Cl206
Cl206
Cl206
C1206

Cl206

Cl1206

C1206
Cl206

Cl1206
Cl206

Part Number

0151-0014
0180-0037
0151-0014
0151-0011
0185-0010
0151-0021
0140-2205
0151-0014
0130-8212
0130-1012
0140-2205
0130-5122

0130-5122

0151-0014
0185-0010
0151-0021
0140-1025
0151-0021
0151-0014
0185-0010
0151-0021
0151-0014
0185-0010
0151-0021
0185-0007
0151-0021
0185-0007
0151-0021
0185-0007
0151-0021
0185-0007
0151-0021
0130-9122
0151-0014
0130-3922
0130-9122
0151-0014
0130-3012
0130-1222
0140-1015
0151-0021
0151-0014
0185-0006
0151-0014
0185-0007
0151-0014
0130-6212



A5 BOARD TVM-230 cont.
(used prior to serial number 630122)

Reference

Designation

Cé4
Cé65
Cé66

C67 thru C71

c72
C73
C74
C75,C76
c77

C78
C79

c80
cs81

c82
C83,C84
C85

C86

C87 thru C90

co1
Co2
Co3
Co4
C95
C96,C97
cos8
Cco9%

CR1
CR2
CR3,CR4
CR5
CR6,CR7

CR8 thru CR10

HDR4
J11,J12
L1 thru L5

P1

Description

FIXED POLY 2000pF 2.5% 160V
(C64 is matched with C78) .
FIXED POLY 620pF 2.5% 160V
(C65 is matched with C79)
FIXED MICA 22pF 5%

FIXED CERAMIC CHIP 0.1uF 50V
FIXED TANT 1.0ulF 35V

FIXED CERAMIC CHIP 0.1uF 50V
FIXED TANT 10uF 16V

FIXED CERAMIC CHIP 0O.1luF 50V
FIXED POLY 620pF 2.5% 160V
(C77 is matched with C63)
FIXED POLY 2000pF 2.5% 160V
(C78 is matched with C64)
FIXED POLY 620pF 2.5% 160V
(C79 is matched with C65)
FIXED MICA 22pF 5%

FIXED POLY 7500pF 2.5% 160V
(C81 is selected for wvalue)
FIXED CERAMIC 1.0uF 50V
FIXED CERAMIC CHIP 0.1uF 50V
FIXED POLY 270pF 2.5% 160V
(C85 is selected for wvalue)
FIXED CERAMIC 1.0uF 50V
FIXED CERAMIC CHIP 0O.1uF 50V
VARIABLE MICA 1-12pF

FIXED CERAMIC CHIP 0.l1luF 50V
FIXED TANT 6.8uF 25V

FIXED CERAMIC CHIP 0.1luF 50V
FIXED TANT 6.8uF 25V

FIXED CERAMIC CHIP O0.1uF 50V
FIXED CERAMIC CHIP 0.01uF 50V
FIXED TANT 6.8uF 25V

AN QN 0O 0O 0 ()QOOO.(.).(? O

DIODE: 1N4446
DIODE: 1N643
DIODE: 1N4446
DIODE: 1N4690
DIOCDE: 1N4446
DIODE: 1N4006

HEADER RECEPTACLE: 20 PIN
CONNECTOR: BNC PC MOUNT
INDUCTOR: BELAR

PLUG: 3 PIN, PC MOUNT
JUMPER: 2 PIN (used with P1)

Cl1206
Cl1206
Cl206

Cl1206

Cl206
C1206
Cl1206

Cl206
Cl1206

Part Number

0130-2022
0130-6212

0140-2205
0151-0014
0185-0006
0151-0014
0185-0007
0151-0014
0130-6212

0130-2022
0130-6212

0140-2205
0130-7522

0151-0008
0151-0014
0130-2712

0151-0008
0151-0014
0121-0005
0151-0014
0185-0002
0151-0014
0185-0002
0151-0014
0151-0021
0185-0002

1900-0002
1900-0017
1900-0002
1900-0031
1900-0002
1900-0016

0361-2020

0360-0014

0365-0030
0365-0028



A5 BOARD TVM-230 cont.
(used prior to serial number 630122)

Reference
Designation

Q1 thru Q3

R1

R2

R3

R4

R5

R6

R7

R8

R9

R10
R11
R12
R13
R14
R15
R16
R17
R18
R19
R20
R21
R22
R23
R24
R25
- R26
R27
R28
R29
R30
R31
R32
R34
R35
R36
R37
R38
R39

,R33

R40
R41
R42
R43
R44
R45
R46
R47
R48,R49

(R39 is

Description

TRANSISTOR:

W?UWFUWFUWFUWUJWFUWFUWFUWFUWFUWFUWFUWFUWFUWFUWFUW?U????????????????f????

el

METAL

2N4401

FILM 100k 2% 1/4W

VAR COMP 5k, 10 TURN

METAL
METAL
METAL

VAR COMP 5k,

METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL

FILM 649 1%

FILM 1.00k 1%
FILM 100k 2% 1/4W
10 TURN
649 1%
1.00k 1%
10k 2% 1/4wW
100k 1%
1.00k 1%
511k 1%
10.0k 1%
8.45k 1%
100k 1%

10k 2% 1/4wW
511k 1%
90.9k 1%
5.62k 1%
1.00k 1%
10.0k 1%

FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM

VAR COMP 5k,

METAL FILM 4.

METAL FILM 6

VAR COMP 1k,

10 TURN
99k 1%

.65k 1%
METAL FILM 9.

53k 1%
10 TURN

METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL

VAR COMP 10,

METAL
METAL
METAL
ected
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL

FILM 6.
FILM 9
FILM
FILM
FILM

65k 1%
.53k 1%
499 1%
3.40k 1%
75 2% 1/4W
FIILM 1.00k 1%
FILM 100 2% 1/4W
FIILM 1.00k 1%
10 TURN
FIIM 187 1%
FILM 576 1%
FILM 51.1 1%
for value, nominal value shown)
FILM 51 2% 1/4W
FILM 75.0 1%
FILM 294 1%
FILM 249 1%
FIILM 19.1k 1%
FILM 169 1%
FILM 37.4k 1%
FILM 866 1%
FIIM 12.7k 1%

Part Number

1850-0028

0751-1042
2100-0026
0721-6490
0721-1001
0751-1042
2100-0026
0721-6490
0721-1001
0751-1032
0721-1003
0721-1001
0721-5113
0721-1002
0721-8451
0721-1003
0751-1032
0721-5113
0721-9092
0721-5621
0721-1001
0721-1002
2100-0020
0721-4991
0721-6651

0721-9531
2100-0021
0721-6651
0721-9531
0721-4990
0721-3401
0751-7502
0721-1001
0751-1012
0721-1001
2100-0033
0721-1870
0721-5760
0721-51R1

0751-5102
0721-75R0
0721-2940
0721-2490
0721-1912
0721-1690
0721-3742
0721-8660
0721-1272



A5 BOARD TVM-230 cont.
(used prior to serial number 630122)

Reference
Designation Description
R50 R: METAL FILM 470k 2% 1/4W
R51 R: VAR COMP 100k, 10 TURN
R52 R: METAL FILM 470k 2% 1/4W
R53 R: METAL FIIM 2.26k 1%

(R53 is matched with R60)
R54 R: METAL FILM 2.26k 1%
: (R54 is matched with R61)
R55,R56 R: METAL FILM 10.0k 0.1%
R57 R: METAL FILM 470k 2% 1/4W
R58 R: VAR COMP 100k, 10 TURN
R59 R: METAL FILM 470k 2% 1/4W
R60 R: METAL FILM 2.26k 1%

(R60 is matched with R53)
R61 R: METAL FIIM 2.26k 1%

(R61 is matched with R54)
R62 R: VAR COMP 1k, 10 TURN
R63 R: METAL FILM 9.53k 1%
R64 R: METAL FIIM 10.0k 1%
R65 R: METAL FIIM 1.37k 1%
R66 R: METAL FILM 49.9k 1%
REe7 R: METAL FIIM 7.87k 1%
R68 R: METAL FILM 10.0k 1%
R69 R: METAL FILM 75 2% 1/4W
R70 R: METAL FILM 100k 2% 1/4W
R71 R: METAL FILM 10.0k 0.1%
R72 R: METAL FILM 10.0k 1%
R73 R: METAL FILM 9.53k 1%

(R73 is matched with R75)
R74 R: METAL FILM 4.7k 2% 1/4W
R75 R: METAL FILM 9.53k 1%

(R75 is matched with R73)
R76,R77 R: METAL FILM 10.0k 1%
R78 R: METAL FIIM 4.99k 1%
R79 R: METAL FIIM 1.37k 1%
R8O R: METAL FILM 49.9k 1%
R81 R: METAL FILM 7.87k 1%
R82 R: METAL FIIM 10.0k 1%
R83 R: METAL FILM 75 2% 1/4W
R84 R: METAL FILM 100k 2% 1/4W
R85 R: METAL FILM 75 2% 1/4W
R86 R: VAR COMP 10k, 10 TURN
R87 R: METAL FIIM 20.0k 1%
R88 R: METAL FIILM 49.9k 1%
R89 R: METAL FIILM 10.0k 1%
R90,R91 R: METAL FILM 10k 2% 1/4W
RO92 R: METAL FIIM 3.32k 1%
RO93 R: METAL FILM 9.53k 1%
R94 R: VAR COMP 1k, 10 TURN
R95,R96 R: METAL FIIM 10.0k 1%

R97 (not used)

Part Number

0751-4742
2100-0030
0751-4742
0721-2261

0721-2261

0711-1002
0751-4742
2100-0030
0751-4742
0721-2261

0721-2261

2100-0021
0721-9531
0721-1002
0721-1371
0721-4992
0721-7871
0721-1002
0751-7502
0751-1042
0711-1002
0721-1002
0721-~9531

0751-4722
0721-9531

0721-1002
0721-4991
0721-1371
0721-4992
0721-7871
0721-1002
0751-7502
0751-1042
0751-7502
2100-0024
0721-2002
0721-4992
0721-1002
0751-1032
0721-3321
0721-9531
2100-0021
0721-1002



A5 BOARD TVM-230 cont.

(used prior to serial number 630122)

Reference

Designation

RS8

R99

R100

R101
R102,R103
R104

R105

R106
R107,R108
R109

RL1 thru RL3

RN1

Ul thru U3

U20
U21
U22,023
U24
U25
U26
uz27
U28
U29
U30
U3l
U32
U33
U34
U35
U36,U37
U3s
U39,U040
U41
U42

Description

pelos i s lov v il vl v v oo iloe)

METAL FILM 4.99k 1%
METAL FILM 10.0k 1%
METAL FIIM 75 2% 1/4W
METAL FILM 4.99k 1%
METAL FILM 10.0k 1%
METAL FILM 9.53k 1%
VAR COMP 1k, 10 TURN
METAL FILM 3.32k 1%
METAL FILM 10.0k 1%
METAL FILM 75 2% 1/4W

RELAY: JWD-172-1

R:

NETWORK 8 PIN 10k

AD844A
TLO72
LM311
DG419
NE5532
NE5534
AD846A
NE5534
AD776
78LO5CP
X0, 12.7008MHz
78L0O5CP
AD680
74HC14A

: 78LO5CP

79L0O5CP
74HC14A
Cs4328
NE5532
SM5813A
79L05CP
78L12CP
79L12CP
AD1862
AD846A
NE5534
AD1862
AD846A
NE5534
NE5532
TLO71
NE5532
TLO71
NE5532
78L12CP
79L12CP

Part Number

0721-4991
0721-1002
0751-7502
0721-4991
0721-1002
0721-9531
2100-0021
0721-3321
0721-1002
0751-7502

1600-0006
0908-1032

1826-~-0052
1826-0038
1826-0009
1827-0011
1826-0037
1826-0025
1827-0008
1826-0025
1830-~0005
1826-0012
0415-1270
1826-0012
1826-0051
1822-0042
1826-0012
1826-0017
1822-0042
1830-0004
1826-0037
1830-0003
1826-0017
1826-0015
1826-0019
1830-0006
1827-0008
1826-0025
1830-0006
1827-0008
1826-0025
1826-0037
1826-0004
1826-0037
1826-0004
1826-0037
1826-0015
1826-0019
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TVM-230 A6 BOARD
PART LOCATIONS

Desig/Loc Desig/Loc Desig/loc Desig/Loc Desig/Loc Desig/Loc

Cl C1* C21 A2 CR5 C4 R14 B3 R34 A5 Ull B4
c2 C1+* C22 A3* CR6 B4 R15 A4 R35 BS Uulz2 C4
C3 Bl* C23 B3* CR7 C2 R16 A4 R36 B4 Ul3 C5
C4 B2 C24 A5* CrR8 C1 R17 Bl R37 B5 Ui4 C2
C5 B4~ C25 C4 R18 B1 R38 B4
Cé B3 C26 B4 Q1L B2 R19 B1 R39 C4 ins
C7 B3* C27 B4* R20 A1 R40 B4 1 G
C8 A3* C28 (C4* R1 C1 R21 A2 R41 C5 2 C
Cc9 A3 c29 C5 R2 Bl R22 A2 R42 C5 3 cC1
Cl0 A4 C30 Cb* R3 Bl R23 A2 4 C1
Cl1 A4 C31 cC2 R4 C2 R24 A2 U1 cCi 5 C2
Cl2 A4 C32 C2+* R5 C2 R25 A3 U2 B2 6 C5
Cl3 B1* C33 C2* R6 C2 R26 B3 U3 B2 7 Cl
Cl4 B1* C34 C1 R7 B2 R27 C3 U4 B3 8 C1
Cls5 B1=* C35 C1+* R8 C2 R28 A4 Us A3 S C
Cle B1* R9 C2 R29 A4 Ue Bl
Cl7 B1* CR1 C1 R10 B2 R30 A4 U7 Bl
Cl8 B2 CR2 B1 R11 B4 R31 A4 Uus8 A2
Cl9 B2* CR3 B3 R12 B3 R32 B5 Uus A3
C20 A2* CR4 B2 R13 B4 R33 A5 Ul0 A5

*note: these locations are on bottom of pc board.



UIDEQ IN
PILOT IN FROM J13/14
FROM A1 BD. ON REAR
PIN 17 PANEL

-15U

FROM
GND POWER
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) c8
S €@—,— FROM Al BD.
PIN 37

PILOT SYNC
DETECT
70 Al BD.
PIN 35

6 C——

TUM-238 A6 BOARRD
CONNECTIONS
BELAR ELECTRONICS



A6 BOARD TVM-230

Reference

Designation

Cl2

C13 thru C17

C18
C1i9
C20
c21

C22 thru C24

C25,C26
c27,C28
Cc29
C30
C31
C32
C33
C34
C35

CR1,CR2

CR3 thru CRé6

CR7,CRS8

Q1

R11
R12
R13,R14
R15,R16

R17 thru R19

R20
R21
R22

Description

FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED
FIXED

a0

CERAMIC CHIP 0.1luF 50V
CERAMIC CHIP 0.01luF 50V
POLY 2000pF 2.5% 160V
CERAMIC CHIP 0.1uF 50V
POLY 2000pF 2.5% 160V
CERAMIC CHIP 0.0l1uF 50V
POLY 1600pF 2.5% 160V
CERAMIC 1.0uF 50V

POLY 1600pF 2.5% 160V
MICA 620pF 5%

CERAMIC CHIP 0.1uF 50V
POLY 2000pF 2.5% 160V
CERAMIC CHIP 0.01uF 50V
CERAMIC CHIP 0.1uF 50V
POLY 2000pF 2.5% 160V
CERAMIC CHIP 0.01uF 50V
CERAMIC 1.0uF 50V
CERAMIC CHIP 0.01uF 50V
MICA 360pF 5%

CERAMIC CHIP 0.01uF 50V
CERAMIC 1.0uF 50V
CERAMIC CHIP 0.0l1uF 50V
CERAMIC CHIP 0.1uF 50V
CERAMIC 1.0uF 50V
CERAMIC CHIP 0.01uF 50V

DIODE: HP5082-2800
DIODE: 1N4446
DIODE: 1N4006

TRANSISTOR: 2N4401

METAL
METAL
METAL
METAL
FIXED
METAL
METAL
FIXED
METATL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL

Ao doddd 0000

FILM 18k 2% 1/4W
FILM 2.2k 2% 1/4W
FILM 15k 2% 1/4W
FILM 330k 2% 1/4W
CARBON 1.2M 5% 1/4W
FILM 470 2% 1/4W
FILM 43k 2% 1/4W
CARBON 1.2M 5% 1/4W
FILM 10k 2% 1/4W
FILM 30k 2% 1/4W
FILM 20k 2% 1/4W
FILM 160k 2% 1/4W
FILM 38.3k 1%

FILM 10k 2% 1/4W
FILM 2.2k 2% 1/4W
FILM 1k 2% 1/4W
FILM 30k 2% 1/4W
FILM 20k 2% 1/4W

C1206
C1206

C1206
Cl206

Cl1206

Cl206
C1206

Cl206
Cl1206
Cl1206

C1206
Cl1l206

Cl1206

Part Number

0151-0014
0151-0021
0130-2022
0151-0014
0130-2022
0151-0021
0130-1622
0151-0016
0130-1622
0140-6215
0151-0014
0130-2022
0151-0021
0151-0014
0130-2022
0151-0021
0151-0016
0151-0021
0140-3615"
0151-0021
0151-0016
0151-0021
0151-0014
0151-0016
0151-0021

1900-0026
1900-~0002
1900-0016

1850-0028

0751-1832
0751-2222
0751-1532
0751-3342
0683-1255
0751-4712
0751-4332
0683-1255
0751-1032
0751-3032
0751-2032
0751-1642
0721-3832
0751-1032
0751-2222
0751-1022
0751-3032
0751-2032



A6 BOARD TVM-230 cont.

Reference
Designation

R23
R24,R25
R26
R27
R28,R29
R30
R31
R32
R33
R34
R35
R36
R37
R38
R39,R40
R41
R42

pelivib el viovi vl v iiaeibov B e el B e e o)

Description

METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
METAL
FIXED
METAL
METAL

FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM
FILM

160k 2% 1/4W
38.3k 1%

1k 2% 1/4W
220k 2% 1/4W
270k 2% 1/4W
51k 2% 1/4W
120k 2% 1/4W
10k 2% 1/4wW
51k 2% 1/4W
120k 2% 1/4W
82k 2% 1/4wW
39k 2% 1/4W
56k 2% 1/4W
82k 2% 1/4W

CARBON 3M 5% 1/4W

FILM
FILM

MC34081

LM311

74HC4538
74HC4046
CA3028
79L05CP
74HC4046
74HC393
MC3302P
74HC4538
74HC74
74HCO2
78LO5CP

10k 2% 1/4wW
1k 2% 1/4W

Part Number

0751-1642
0721-3832
0751-1022
0751-2242
0751-2742
0751-5132
0751-1242
0751-1032
0751~-5132
0751-1242
0751-8232
0751-3932
0751-5632
0751-8232
0683-3055
0751-1032
0751-1022

1826-0041
1826-0009
1822-0076
1822-0049
1826-0034
1826-0017
1822-0049
1822-0075
1826-0005
1822-0076
1822-0067
1822-0040
1826-0012
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MP-230 CALIBRATION: FEED A 1KHZ AUDIO SIGNAL INTO THE TVM-230 COMPOSITE INPUT. ADJUST THE LEVEL
OF THE AUDIO SO THAT THE LEFT AND RIGHT CHANNEL DISPLAYS ON THE TVM-230 READ 100%. DEPRESS
GRN/WHT POWER THE "LEFT" AND "RIGHT" METER PANEL PUSHBUTTONS THEN ADJUST POTENTIOMETERS R1 AND R7 ON THE

BLU/WHT TR REAR OF THE MP-230 SO THE REMOTE METERS ALSO READ 100%.
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ORG/WEHT 5 @ NOTES: TV DIGITAL STEREO MONITOR
BRN/WHT 1. METERS ARE SHOWN FROM REAR. BELAR ELECTRONICS

1(F2} POT REAR VIEW 2. SCHEMATIC SHOWS MP-230 CABLE. 6-24-99



MP-230 PARTS LIST

Reference
Designation Description Part Number
CR1 LED: RED MV5053 1910-0001
CR2 LED: GREEN CMD5453 1910-0003
CR3 LED: RED MV5053 1910-0001
DS1, DSs2 LAMP: 755 2140-0005
-- SOCKET: LAMP 1450-0012
-- POWER ENTRY MODULE: 6J4 0360-0020
Fi FUSE: AGC 1/4A 250V 2110-0002
M1, M2 METER: MOD 0-133% 1120-0012
R1 R: VAR COMP 5k 2100-0008
R2 R: METAL FILM 2.4k 2% 1/2W 0771-2422
R3 thru R5 R: METAL FILM 150 2% 1/2W 0771-1512
R6 R: METAL FILM 2.4k 2% 1/2W 0771-2422
R7 R: VAR COMP 5k 2100-0008
S1,82 SWITCH: PUSHBUTTON (2 BUTTON) 3101-0033
T1 TRANSFORMER: DP 241-4-10 9100-0024
TB1 TERMINAL BLOCK: 12 SCREW 0360-0002
-- LINE CORD (115 Vac line voltage) 8120-0002
-- LINE CORD (230 Vac line voltage) 8120-0004
MP-230 LINE VOLTAGE SELECTION PROCEDURE
1. Unplug line cord.
2. Open fuse compartment door.
3. Move fuse pull lever to left to remove fuse. Leave fuse pull
lever in the leftmost position.
4. Using needle nose pliers, pull the voltage select board straight
out of the power entry module.
5. While facing the rear of the unit, orient the voltage select

board so the desired line voltage is up and reads correctly

("120" for 115Vac operation, "240" for 230Vac operation).
Note: The "100" and "220" positions on the opposite side

of the board are not used.

Plug the voltage select board into the power entry module.

Install the fuse (F1).

Close fuse compartment door.

Plug line cord in.

WooJIN





