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FOREWORD

SCOPE

This manuai contains informaticn to obtain best performance from the T-4150/80 exciter, The information includes: a general
description of the equipment, preparation for use and installation instructions, operating mstructlons general theory of
operation, mainienance instructions, preparation for reshipment, storage, and parts list.

PROPRIETARY DATA

Information contained in this document is the property of Cubic Communications, Inc. This information may not be disclosed
to a third party, either wholly or in part, without the written consent of Cubic Communications, Inc.

CORRECTION NOTICE

Information contained in this document is believed to be correct as of the publication date. If a variation is noted between the
information in this manual and the equipment in your possession, contact the factory for clarification. Future issues will be
updated if necessary.

RIGHTS RESERVED

Cubic Communications, Inc. reserves the right to change the specifications. design details. and method of fabrication of the
equipment at any time without notice.

RIGHTS RESERVED

The T-4150/80-9 when use with the PS-7130A and PA-5050A comprises the CTX-100C Systern. This system is
FCC cerified for agronautical base station usage. FCC identification number is NVSCTX-1000.
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CHAPTER 1
GENERAL DESCRIPTION

1-1 INTRODUCTION.

This chapter contains an equipment description, equipment
supplied and required, storage data, tools and test
equipment, and a summary of safety precautions.

1-2 EQUIPMENT DESCRIPTION.

The T-4150/80 (figure 1-1} is a multi-mode digial signal
processing (DSP) exciter with a frequency range from 1.6
to 30 MHz,

The exciter contains individuzlly shielded modules
mounted in an §'% by 3%-inch desktop chassis. Two T-
4180 exciters may be fastened together (using an optional
dual rack-mount kit) to construct a standard 19-inch rack-
mount configuration,

The exciter is controlied by a 19-button keypad and main
adjustment knob used to select the exciter parameters. Five
"soft keys" work in conjunction with the vacuum
fluorescent digital display immediately above the soft keys.

In addition to soft key selections, the vacuum fluorescent
digital display provides a variety of data including channel,
modulation mode, frequency, bandwidth, gain,
local/remote control, an RF level meter, and an AF level
meter. Additional information is displayed depending on
soft key selections.

By proper selection of parameters, the exciters can
generate a wide variety of signals. These include: on/off
keyed (CW), amplitude modulation (AM), upper sideband
(USB), upper sideband - full carrier (USBfc), upper
sideband - partial carrier (USBpc), lower sideband (LSB),
lower sideband - full carrier (LSBfc), lower sideband -
partial carrier (LSBpc), independent sideband (1SB)
(suppressed carrier and independent), frequency shift
keyed (FSK), frequency modulation (FM), and frequency
medulation facsimile (FMfax).

The sclected audio input is provided on a 600 ohm
balanced line. Normal and alternate (LSB audic when ISB
is selected) audio are simultaneously input on separate 600
ohm balanced lines.

A MIC/KEY jack on the front panel provides for
connection of an external microphone or CW key, The
audio level is automatic. The audic is automatically
applied to the correct modulator depending on the
modulation mode. However, when ISB modulation is

Rev B

selected, microphone audio is directed to the normat audio
channel only.

Either an internal or external reference frequency may be
used. The external reference frequency is automatically
sensed and used when connected to the rear panel,

The exciters may be remotely controlled by any suitable

bus controller using either an RS-232, or RS-422 serial
interface bus, or an IEEE-488 parallel interface bus.

1-3 SPECIFICATIONS.

Refer to 1able I-1 for specifications of the equipment.

1-4 EQUIPMENT FURNISHED.

Tabte 1-2 lists the items furnished, items required but not
furnished, and optional items,

1-5 STORAGE DATA.

Refer to Chapter 7 for storage data.

1-6 TOOLS AND TEST EQUIPMENT.

Table 1-3 lists recommended tools and test equipment for
operational level maintenance. There are no special tools
or test equipment required,

1-7 SAFETY PRECAUTIONS.

Safety precautions are presented in this manual preceded
by the word WARNING or CAUTION just prior to the
point where the hazard is likelv 10 be encountered.
Warnings and cautions are defined as foliows;

WARNING

Refers to a procedure or practice that, if not
correctly followed, could result in injury,
death, or long term health hazard,

CAUTION

Refers to a procedure or practice that, if not
correctly followed, could result in equipment
damage or destruction.



@ CUBIC.COMMUNICATIONS

.

A member of e Cubic Corp fon farmly of €

Table 1-1 T-4150/80 Specifications-Cont.

Item

Specification

Noise and Distortion

In-band Naise: -105 dBe/Hz. In-band Intermodulation Distoriion (IMD): 50 dB
below either tone of two equal signals producing 421 dBm PEP

Spurious Broadband
LEimissions

Per MIL-STD-188- 141 A, Paragraph 5.3.2.1 and Table }!
Harmonic Outputs: -65 dBc maximum
Al Other Discrete Spurious: -80 dB3c

Carrier Suppression

-60 dB3c for a sinzle tone at +27 signal cutput

Keving Characteristics

Attack Time Delay: 3 ms maximum to 90 percent of full sieady state output

Relense Time Delay: 3 ms maximum 10 10 percent of full steady state output
Keying Time: Defined as time from “key down” to RF output or "key up” to
reduce RF output

Modulation Input

Unbalanced Audio Input Impedance: §50 g¢hms = 10 percent over 500 to 7000 Hz

Characieristics passband

Audio Input Level: -4510-15 dBm ref. 150 chms
Balanced Audio Input lmpedance: 600 ohms.  dBm nominal
Audio Level Control: Automatic audio level control holds PEP audio at standard
fevel = | dB over the 30 dB input range
FM deviaon up 1o 5 k4=
Amplitude Modulation up ta 95%

INPUT/OUTPUTS

Audio Line Input
(Normal)

600 ohms balanced pair on audio connector
0dBm =3 dB (Normal is the USB when 1SB modulation mode is selected).

Audio Line input
(Alternate)

604 ohms balanced pair on audio conneclor
0 dBm =3 dB. (Alernme audio is LSB when [SB madulation mode is seiected)

MIC

20my p-p nominal, 130 ohm input impedance to front panel mic jack. Mic key in
narutel wiih rear panel audio connector keyline,

Reference In

A D dBm, A ehms nominal.

RE Qutput

-2 dBm max.inte S0 ohms. Optimum spurious outputs are oblained for output
lesels of -21 dBm to =27 dBm. When the optional power amplifier requires drive
of less than =21 dBm. the insertion of a suitable external attenuator is
recommended,

RF On'Off

TTL Level or open cotlector (LOW = ofl. HIGH or open = on)

MANUAL LEVEL CONTROL
(MLC)

=33 10 - 27dBm (nominaly in | dB steps.

IF SECTION
Ist1F 24 kHz. DSP genermed. lowpass filer @ 80 kHz
2nd IF 436 KMz Standard Filter BW = 18 kHz
Jrd IF =250 Mz Standard Filter BW = 22 5 Kz

Rev B
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Table 1-1 T-4150/80 Specifications-Cont.

Item Specification

DESIGN AND

CONSTRUCTION
Workmanship MIL-E-16400, Paragraph 3.17 as a guideline
Interchangeability All identical units, assemblies, and replacement parts are physically, electrically
and functionally interchangeable
FINISH

Front Panel & Chassis Cover FED-STD-595 chip 26307, semi-gloss grey enamel

Chassis Corrosion protected following guidelines established in Paragraph 3.4 of
MIL-E-16400
Handles and Silkscreen Matte black
Markings .
OPTIONS
High-performance reference QOCXO0, 0.1 ppm of tuned frequency
osciliator
Serial Data Bus RS-232 or RS-422
Paraliei Data Bus IEEE-488
Dual Rack Mount Kit Hardware and slides to fasten two T-4180 exciters together for installation in

standard 19-inch rack

Rev B 1-5
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CHAPTER 2
PREPARATION FOR USE AND INSTALLATION INSTRUCTIONS

2-1 INTRODUCTION.

This chapter contains unpacking, inspection, installation,
connections, and initial alignment procedures.

2-2 UNPACKING AND INSPECTION.,

To unpack and inspect the exciter for damage, perform the
following procedures:

WARNING

Do not drop the equipment when liffing or
carrying. Personne! injury or equipment
damage may occur,

1. Inspect the shipping carton for damage before
unpacking the exciter.

NOTE
If the carton is damaged, open the carton in
the presence of a shipping carrier agent if
possible. If damage is found afier the
exciter is unpacked, retain the carton and
packing materials for inspection.

12

. Open the carton and remove the foam packing
material on top of the exciter.
. Lift the exciter from the carton.

[PX)

NOTE
Save carton for possible reshipment.

4. Inspect the exciter for extemnal damage including
dents and scratches.

CAUTION

Do not attempt to operate the exciter if
major damage is found.

Rev B

2-3 INSTALLATION.

The exciter is designed for desktop operation in a relatively
dust free environment with an ambient temperature range
between 0 and +50°C. An optional dual rack mount kit is
available for the T-4 180 to mount two units into a standard
19-inch rack. No special tools or additional materials are
required for installation.

NOTE

See figure FO-t for ciearance re-
quirements and mounting details.

2-4 CONNECTIONS.

Refer to table 2-1 and connect the output, power cable, and
optional equipment to the unit. (See figure 2-1).

2-1
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Table 2-1 Rear Panel Connections.

Name Type Mating Type Description
T-4150 POWER (J1) MS3I122A10-4P GOHFT0-45N1 (Bumdy) also G010 260 VAC. 47 10 340 12 single phase 60 VA (R0 VA
{344-126) den. rm20m- 13428 pins max i 003 imput). Figure 2-2 shows the pin

T-3180 POWER (J1)

BEC 320-C-13
{343-002)

rgrd.

NEMA 5-15P
{696-012, PFower Cord)

descriplions.

90 10 260 VAT, 47 to 430 §1z. single phise 60 VA (80 VA
max @ 400 Mz input)., Figure 2-2 shows the pin
duseriplions.

REFIN{)2)

BNC Juck
{344-246)

BNC Piug
(Customer Oplion)

Relerenee frequency in. Used o connect 11} Mz exiernal
Irequency standard. 30 olims, § dl3ny.

OUTPUT +27 dBan
(ERY]

BNC Jack
{343-2463

BNC Mug
(Customer Option)

Coaxial outpui connection. Impedanee by upproximately $¢
ohms with o VEWR less than 3 w 1 an the exciter wined
trequency. Optimuom spurious outpuls are obiained for
cutput levels of +2 1 dlitm e =27 dBm. When the optiend
power amplifier regquires drise of less than +21 dBm, the
insertion of a suitable external atenuator is recommended.

SERIAL REMOTIE
CONTROL (J4)
O

25-pin female D suhb-
miniaturs conneclor,

23-pin made 1 subminianure
conneclLor.
{Customer Qption)

(Optional daughier board in Digital module, and cable
assembiy must be installed). For cxternal RS-232C or RS-
422 remole contred bus operation. Table 2-2 lists the pin
descriptions. Reler to para 3-7 5.2 2.1 10 set the serial bus
configuration.

IEEE-488 REMOTE
CONTROL ()4)
{Op1)

IEEL-488 24-pin
"blue ribbon"
CONNCCION A8y,

Standard IFEE-488 24-pin
CORNCELOT.
{Customer Option)

{Optional davghier board in Digil module. and cable
assembly must be installed), For external remote control
bus operation. Table 2-3 lisis the pin descriptions. Refer 1o
para 3-7.5.2.2.2 10 sei the IEEE-288 bus address,

PA CONTROL (15}

1 &-pin *2"
subminiaure mae
{324-004)

ti-pin "0 subminintuce
feimale (324-070)

lised to connect external power amplificr, Table 2-4 lisis
the piny descriptivns,

AUDIO ()

Pa-pin *D*
subuninture female
{32407

13-pin "1 submiiniature
nualy {324-0080)

Lised o connect audio from line inpuis or viler equipineny.
Table 2-5 lists the pin descriptions

NOTE: Part numbers in parenthesis (000-000; mdicate CCH part number il applicabie.

GROUND
{GREEMN;

HOT

(BLACK)

Rev B
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T-4180

NEUTRAL

WHITE

Pin A
HO1
(BLATK.

PinE
GROUNT
IGREEH

Figure 2-2 Power Connector (J1) Pin Descriptjons.

2-3
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Table 2-2 Serial Remote Control Bus Connector (J4} Pin Descriptions-Cont.

NOTE (CONT):

The Request to Send (RTS} and Clear 1o Send (CTS) handshake circuits are generally not vsed when the line drivers are
configured for bus sharing operation. When the line drivers are not configured for bus sharing, the operation of the CTS
and RTS lines is as follows: When a exciter is ready to accept remote control commands it will set the RTS circuit true.
When it has received a message and is processing the commands, it will set the RTS circuit false until it is ready to receive
another command, The exciter will only transmit messages to an external device when its CTS circuit is heid true by the
external device. The external device may stop the transmitted output of the exciter (to prevent buffer overflow for example)
by taking the CTS circuit false. When the CTS circuit is again taken true, the exciter will begin transmitting where it ieft
off. NOTE: When bus sharing is enabled from the exciter front panel, the state of the CTS circuit is ignored.

The number of T-4100 series exciters that may be connected to a single controller is dependent on the serial bus type and
the line driver characteristics of the controller, but in genzral is at least 10 exciters for RS-232 operation and at [east 30 -
exciters for RS-422 operation. Dual chassis models count as two exciters. The input resistance of the RS-232 line exciters
is approximatety 5000 Ohms. The exciter contains no termination resistors for the RS$-422 bus.

If connected directly 10 a computer interface also configured as DTE, a reversal of transmit and receive data {TXD and RXD
or SD and R} and request to send and clear to send {(RTS and CTS or RS and CS} lines may be necessary. The Request
to Send and Clear 10 Send lines may be jumpered together on the mating connector if required by the system. These
reversals or jumpers are normally not required if units are connected through a modem. If a T-4100 series exciter is to be
connected to another DTE device as its controller, the circuits must be swapped for proper operation as follows:

[-4100 Series Exciter Other DTE Device
Transmitted Data > Received Data
Received Data < Transmitted Data
Request to Send > Clear to Send
Clear {o Send < Request to Send
Signal Ground Signal Ground

CAUTION: Refer 1o note below EEPCLR command in table 3-5.

RevB 2.5
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Table 2-4 PA CONTROL Connector (J5) Pin Description.

Pin Signal Remarks

] NU Not used

2 NU Not used

3 GND Ground

4 NU Not used

5 A KEY! Output line -

Open drain pull-down to ground (40V, 0.5A max.)

6 GND Ground

7 PADAT (+) Serial data (0 10 +5V)

8 PADAT () Serial data inverted (0 1o +5V)

9 " GND Ground

10-15 .NC Not connecied

NOTE: (+) indicates standard TTL siznal levels. (-) indicates standard TTL signal (logical complement). For
differential operation, use both pins. TTL: V,,, =+2.53V min; Vg =+0.5V, max.

Table 2-5 AUDIO Connector

(JB) Pin Descriptions.

Pin Signal Remarks

] NORM BAL AUDIO 600 ohms balanced pair

2 NORM BAL RTN

3 GND

4 ALT BAL AUDIO 600 oluns bulanced pair

5 ALT BAL RTN

0 GND

B MIC CW KEY 3\ open ckt: 0.8 mA shon circuit

8 GND

9 NC Nol connected

10 Tx KEY Output line -

Open drain pull-down 1o ground (40V. 0.5A max )

H R¥ DISABLE LOW = RF off: TTL HIGH or open = RF on.

12-15 NC Not connecled

Rev B
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CHAPTER 3
OPERATING INSTRUCTIONS

Section|. LOCAL CONTROL

3-1 INTRODUCTION.

This chapter contains both local (manual} and remote
control (using a remaote control bus) operating instructions
for the exciter including a description of the controls and
displays and operating procedures.

3-2 LOCAL OPERATION.

Local {manual) operation is performed using the front
panel controls and displays.

3-2.1 Conirols and Display. (See figure 3-1.) Table
3-1 lists the front panel controls, and display, and their
functions.

3-2.2 Parameter Entry. Figure 3-2 shows the parameter
eniry controls and display used to change the exciter
parameters. Each is described below,

3-2.2.1 Jacuum _Fluorescent_Displavs.  The vacuum
fluorescent display shows twe basic displays; normal. and
datz entry. The displays are described below.

32200 Normal Display.  The normal display (figure
3-3) shows the basic exciter parameters including channel
number, modulation type. audio source, carrier level,
operating frequency, bandwidth selection, local or remote
control selection, the soft key menus, and NEXT 1o
indicate that there are other soft key labels available in the
menu. Five soft keys (unlabeled) are located below the
menu. (See figure 3-2) The labets for the soft keys appear
in the menu display immediately above each key. When a
sof: key is pressed. the function above the key is selected.
Pressing the NEXT kev (when NEXT is displaved in the
dismay) selects a different set of soft key labels.

NOTE
The CarLev: part of the display changes
to reverse video when the TX_KEY and the
PA_KEY signals are set, j.e., when the
optional power amplifier is turned on. The
display reverts back to normal when these
signals are off,

Rev B

3-2.2.12  Dala Entry Display. The data entry display
(figure 5-4) is present during most soft key entries, Basic
exciter parameters are shown on the right side of the
display. The center of the display is used for operator
instructions and parameter entry display. {frequency entry
is shown).

3-22.13 Meter Display. Although not considered a
basic display, the meter display (figures 3-5 and 3-6)
shows the RF and audio Jevels. [t can usually be displayed
from the normal or data entry disptay when the MTR/MNU
key is pressed. The soft key menu is replaced with two or
three meters depending on the modulation mode. In the
1SB modulation mode, the AF2 meter shows the alternate
audio input. Each of the meters has an analog arrow that
shows the approximate reading on the meter while the
center of the meter shows a numeric reading. Each meter
is described below.

RF meter -  Indicates RF output level from -33 to
+27 dBm (output of less than -33 dBm
displayed as "<-33").

AF meter - [ndicates normal audio level at the rear
panel 600 ohm input or front panel mic-
rophone input from -30 10 =12 dBm.

AT2 meter - Indicates alternate audio level at the rear
panel 600 ohm input lrom -30 10 —12 dBm.
(ISB modulation mode only).

NOTE
Either the normal display or the meter
display may be displaved as the default.
Pressing the MTRMNU  key will
aliernately select either dispiayv. Refer 1o
paragraph 3.7.54 1o change the default
sefung.

3-2.22 Comrols. (See ficure 3-2). Table 3-2 lists the
parameter entry controls, the display and their functions.

31



@cuslc.commumlt:ATloNs . - T-4150/80 TECHNICAL MANUAL
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. ,!i / . :,r
.\ . " ,f:
;o f

Local/Remote Key Soft Keys Meter/Menu Key Numeric Keys

Figure 3-2 Parameter Entry Controls and Display.

Table 3-2 Parameter Entry Controls.

Control

Function

LOC/REM Key

Pressing the LOC/REM key selects either local (manual) or remote control of the exciter.
When the desired control mode is selecied CTRL:LOCAL or CTRL:REMOTE is disptaved
in the lower center of the vacuum fluorescent display.

Soft Kevs

Five soft keys (unlabeled) are provided below the soft key menu. Each ke corresponds to
the menu selection immediately above the kev. When a soft key is pressed, the function
above the kev is selected for parameter entry. Pressing the NEXT key allows a different
set of soft keys to appear in the soft key menu.

MTR/MNU Key

The MTR/MNU keyv selects either the soft key menu display or the meter display,

Numeric Keys

The numeric keys are used 1o select numbers or decimal point for entry.

NEXT Key

The NEXT key allows selection of the next soft key menu.

Main Adjustment Knob

The main adjustmant knob has a digiial encoder on the knob's shaft that allows
incrementing and decrementing numeric entries without using the numeric keys. Using the

knob can save time in most cases by eliminating kev presses,
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3-3 POWER ON AND INITIAL SET UP.

To turn on and initially set up the exciter do the
following:

1. Set the power switch ON.

2. Observe the display for initialization displays
then the normal display. ’

To shut down the exciter, set the power switch
to OFF.

(¥

NOTE
If the exciter is remotely controtled, the exciter
must be initially configured for bus operation,
The exciter's bus parameters must match the
parameters of the remote controller. Perform
the remote control configuration procedures in
paragraph 3-7.5.2.2.

3-4 EMERGENCY OPERATION.

There are no emergency opcerating procedures.

3-5 INITIAL ADJUSTMENTS AND
CONTROL SETTINGS.

There are no initial adjustments or contrel settings
necessary.

Rev B
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3-6 NORMAL OPERATION.

Exciter functions arc set ar changed by watching the front
panet display, while using the keypad (and/or main
adjustment knab) to select and enter the parameters, If the
meter display is shown (figure 3-5 or 3-6), press the
MTR/MNU key to show the nermal display containing the
soft key menu (figure 3-3). Refer te paragraph 3-7 to set
or change exciter parameters.

3-7 SETTING OR CHANGING EXCITER
PARAMETERS.

When the exciter is first powered on, a power-on self test
(POST) tests key circuits in the exciter, and performs a
built-in test equipment (BITE) test. if a failure is detected,
the display shows the failure code. When no failures are
detected, the exciter displays the primary soft key menu.
Each of the four main soft key menus are described in
paragraph 3-7.1. The secondary and subsequent main soft
key menus are selected by pressing the NEXT key.
Pressing the MTR/MNU key while in most menus causes
the exciter to switch to the METER display.

The following paragraphs lists the soft key meaus used to
change exciter parameters. Shaded keys indicate the next
logical key 10 press in a particular sequence. 1f no shading
Is shown the operator has a choice of keys to press. Figure
3-7 shows a flow chart of all soft key menus.

NOTE
To cancel the current operation and retum
to the main menu. press the CANCEL soft
key when displaved. To return to the
function group menu press the RETURN
soft key when displaved. This key aliows
the operator to continuc entering other
related functions without returning to the
main menw. To return to the main menu
press the DONE soft key when displaved.

3-5
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Figure 3-7 Soft Key Menus Overall Flow Diagram (Sheet 2 of 2).
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3-7.2 Primary Soft Key Menu. The following paragraphs detail the primary soft key menu parameter entries.

3-72.1 Frequency. This function sets or changes the exciter frequency,

Primary Soft Key Menu.
MQCDU BW SOURCE LEVEL l
| | o
Press the FREQ key to adjust the transmit frequency. The following menu appears.
FREQ Entry Saft Key Menu.
-RATE RATE- BKSP ENTER CANCEL l

MTR
ML

Change the ransmit frequency with the keys or main adjustment knob. Repeatedly pressing the RATE keys moves a bar
under the digits in the disptay. The bar under the digit indicates the tuning resolution of the main adjustment knob.

NCTE

The BKSP (backspace) key clears the previously
entered digit and allows entry of correct digit.

3-7.2.2 Modu This function selects the exciter modulation mode.

Primary Soft Kev Menu.
FREQ

BW SOURCE LEVEL

—I ; NEXT

Press the MODU Kkey to change the modulation mode. The following menu appears. (Refer to table 3-3 for a description
of each modulation mode).

MODU Soft Key Menu.

LS

tn

USe Cw AM

CANCELI

=
4
A

zh
c

Press the desired transniit modulation mode, or press the NEXT key and the following menu appears.
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MODU - NEXT Sofi Key Mcru.

ISB EFM FSK FMfax CANCEL

MTR
N

Press the desired transmit modulation mode, or press the NEXT key to show the additiona! modulation modes.

MODU - NEXT NEXT Soft Key Menu,

LSBfc LSBpc USBfc USBpc CANCEL

|

Press the desired transmit modulation mode, or press the NEXT key to show the first modulation mode menu.

MTR
MHU

| NEXT

3-7.2.3 Bandwidth. This function sets or changes the exciter bandwidth.

NOTE
In ISB modulation mode the bandwidih is fixed at 2.8 kHz. 1n USB, or LSB only bandwidths berween 100 Hz and
6.0 kHz can be selected. In AM or FM modulation modes all bandwidths between 100 kHz and 16.0 kHz may be
selected. There are no CW bandwidth settings.

Primary Soft Key Menu.

FRED MOBDU

SOURCE | LEVEL "

|

TR NEXT
KLt

Press BW ta change the bandwidth. The following menu appears.

BW Soft Key Menu.

le.0~

Lalt
T

< 2.8* 6.0% CANCEL

Press the desired bandwidth key or press the NEXT key 10 display additional bandwidths.

*Operator assignable value. May be different thun shown.
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BW - NEXT - TABLE - ASSIGN - NEXT Soft Key Menu,

12.0%*

14.0% g.0*

RETURN

MTH
MHLU

=

Press the desired soft key 10 assign to a bandwidth. The following menu is displayed.

BW - NEXT - TABLE Soft Key Menu.

ASSIGN

DEFLT ENTER

MTR
MM

NEXT

Press the CANCEL key or assign additional bandwidths if desired.

3-7.2.3.2 Assigning Defenidt Bandwidths To Transmit Modulation Modes. Bandwidths may be assigned to transmit modulation

modes as default settings using the DEFLT function. To assign the bandwidths select the BW - NEXT - TABLE soft key menu
as shown below, Rotate the main adjustment knob 1o select the desired bandwidth as shown in the display.

NOTE

The desired transmit modulation mode (to be assigned a bandwidth value)
must be selected before selecting this function. USB and LSB share the same
default bandwidth. Meodulation mode default settings may be enabled or

disabled through keypad configuration. Refer to section 3-7.5.2.3.

BW - NEXT - TABLE Soft Kev Menu,

ASSIGN

—
bl kel et

- LoaniT

CANCEL

l ] MIR NEXT
MKy
Press the DEFLT Key and the following menu appoars
BW - NEXT - TABLE - DEFLT Soft Key Menu.
CANCEL
MTR NEXT
MNU

Press the ENTER key to assign the bandwidth 1o the selected wransmit modulation mode.
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LEVEL - Menu,
BKSP ENTER CANCEL |
MTR I NEXT
MM
Press the +/- key to toggle the poiarity'ofthe power level entry.
LEVEL - Menu.
+/- | ENTER | CANCEL

MIR KEXT
MM

Input the power level into the exciter by rotating the knob or entering the digits into the keypad. Press the backspace key to
delete the last digit entered.

+/-

MTR NEXT
MU

Press the LEVEL key to assign the output power level 1o the exciter.

3-1.3 Secondary Soft Key Menu. The following paragraphs detail parameter entry from the secondary soft key menu. To
display the secondary soft key menu, press the NEXT key from the primary soft key menu.

3-7.3.1 Store. This function stores all current exciter parameters in a selected memory channel. All exciter parameters are
first entered using the keypad and/or main adjustment knob. The memory channel is then selected and ali data is copied to
the memory channel.

The following parameter settings may be stored in each memory channel: frequency, power level, exciter modulation
made, audio source, bandwidth, hop rate, and dwell time.

Secondary Soft Key Menu,

RECALL PAPOW PASTAT | PAGRIN

’ MR HEXT
MhLJ

Press the STORE key to store current parameters in a memory channel. The following menu appears.
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PAPOW Soft Kﬂ( I\_4e9_13.____
1KW S00W 100W TUNE CANCEL l
' MTR NEXT
MNL
CAUTION

When any of the above soft keys are pressed (except CANCEL), the exciter
and PA-5050A are automatically keyed. The atienuator in the PA-5050A is
automatically adjusted to produce the selected RF power leve! output.

Press the desired soft key to sclect the RF power level for the PA-5050A power amplifier. If the optional ACIU is instalied.
pressing the TUNE soft key directs the Antenna Coupler to tune with 100 watts of power from the PA-5050A. The TUNE soft
key only appears if the ACIU is installed,

3-7.34 PASTAT, This function causes the current status of the PA-5050A power amplifier to be displayed. .

Secondary Soft Key Menu.

STORE RECALL PAPOW

NEXT

MIR
MNU

Press the PASTAT key to show the current PA-5050A power amplifier status. The following menu appears.

PASTAT Soft Key Menu.

RETOURN

NEXT

MIR
il MNU

View the current PA-5050A status information, and then press RETURN to return to the norma! display.
3-73.5 PAGAIN. This function allows the operator to adjust the gain of the PA-5050A power amplifier (if installed),

Secondary Soft Kev Menu.

STORE FECALL PAPOW PASTAT

MTR
MHL

NEXT

Press the PAGAIN key to input the gain of the PA-5050A power amplifier. The following menu appears.
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Hop/Dwell - HOP - FROM Soft Key Menu.

BKSP

RETURN]

MTR NEXT
MNL

Select the desired siarting channel using the keypad or main adjustment knob, and press ENTER. The menu will switch back
1o the Hop/Dwell - HOP menu as shown below.

Hop/Dweli - HOP Sofit Key Menu.

FROM

RATE START DONE

MTR REXT
MU

Press the TO key and the following menu appears.

Hop/Dwell - HOP - Soft Key Menu,

BKSP

RETURN!

MTR HEXT
MNU

Select the desired ending channel using the keypad or main adjustment knob, and press ENTER. The menu will switch back
to the Hop/Dwell - HOP menu as shown below.

Hop/Dwell - HOP Soft Keyv Menu,

1]
Q
=

TG START RETURN '

Press RATE (if desired) to se1 the rate the exciter changes channels during hopping operation. The following menu appears
if RATE is selected.

MTR HEXT
MNU

Hop'Dwell - HOP - RATE Soft Kev Menu.

ERST

RETURN

MTR NEXT
Ll

Select the desired hop rate and press ENTER. The menu will switch back to the Hop.Dwell - HOP menu as shown below.
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3-7.5 UWility Soft Key Menu. The following paragraphs detail parameter entry from the utility soft key menu. To display
the utility soft key menu, press the NEXT key from the Hop/Dwell soft key menu.

3-7.5.1 Test. This function allows selection of exciter tests.

Utility Soft Key Menu.

CONFIG FAULTS SYSTEM

HTR NEXT
MHL
Press the TEST key to perform exciter tests. The following menu appears.
Utility - TEST Soft Key Menu,
DSPLY DAC CANCEL
| e | e
NL

Press the BITE soft key to select the built-in test equipment test. Observe the display for fault information.

Utility - TEST Soft Key Menu.

BITE DAC CANCEL

|
MTR NEXT
MNU

Press the DSPLY soft key 1o select the front panel display test. After the test is complete, press any soft key when prompied.
The normal display will be shown with the primary soft key menu.

Utility - TEST Soft Kev Menu,

CANCEL

1%
] MTR " NEXT
AN ]
NOTE

When this tesl is activated, the exciter stops transmitting
signals. and a fault indication mav appear. This is normal.

BITZ

Press the DAC sofi key 10 select test outputs from the digital-1o-anaiog converter in the digitat module. The display will show
what certain test point indications should be.
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Litility - CONFIG - INTT Soft Key Menu.

CHNL

SFLBLS

CANCEL

MTR
MNU

' NEXT

Press MDFLTS to reset the default BW ‘selting 1o the initial value, The following menu appears.

Utility - CONFIG - INIT - MDFLTS Soft Key Menu.

CONT CANCEL “
| | [e]=
MNU
Press CONT (o continue or CANCEL 1o cancel the function.
Utility - CONFIG - INIT Soft Key Menu.
CHNL MDFLTS i 2 CANCEL |
I MTR I NEXT
MHNLU

Press SFLBLS 1o reset the BW soft key labels to the initial values. The following menu appears.

Utility - CONFIG - INIT - SFLBLS Soft Key Menu.

CONT

CANCELl

|

1

MTF
MN

NEXT

Press CONT 1o continue ar CANCEL to cancel the function.

To initialize all of the functions press the NEXT kev from the Utility - CONFIG menu.

When the following funciion is performed. all non-volatile memory data will be tost.

NOTE

Utility - CONFIG - INIT Soft Key Menu,

CHNL

MDEZTS

STLBLS

CANCEL]

|

HTE
MU

Press the NEXT key and the following menu appears.
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Utility - CONFIG - REMOTE Soft Key Menu.

BKSP

MTR NEXT
MHU

Enter the exciter's bus address using the keypad or knob {range = 000 - 254). Press ENTER when done.

NOTE
Pressing the RETURN Kkey switches to the Utility - CONFIG -
REMOTE soft key menu without changing the original address.

Utility - CONFIG - REMOTE Soft Key Menu.

ADDRS RATE BITS DONE
I I I are N owexr
MU
Press the TYPE key to select the remote control bus type. The following menu appears.
Utility - CONFIG - REMOTE - TYPE Soft Key Menu.
R5-232 RS-422 RETURN
" TR NEXT
It ML
Press the desired remote control bus tvpe key.
Utility - CONFIG - REMOTE Soft Key Menu.
B hidke’ ,43&"‘(‘)
BDDRS TYPE BITS DONE
MTR NEXT
RANL
Press the RATE key 10 change the serial bus rate. The following menu appears.
Utility - CONFIG - REMOTE - RATE Soft Key Menu.
125000 38400 1¢20C 9600 RETUEN
ML

Select the desired serial bus baud rate. or press the NEXT key and the following menu appears.
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- DATA BITS STOPBIT PARITY
8 2 OoDD
8 1 oDD
7 2 oDD
7 ] oDD
8 2 EVEN
8 1 EVEN
7 2 EVEN
7 1 EVEN
8 2 NO

"8 1 NO
7 2 NO
7 1 NO

Utility - CONFIG - REMOTE Soft Key Menu,
ADDRS TYPE RATE BITS DONE_'

Press the DONE key to return 1o the primary soft key menu, press the NEXT key and the following menu appears.

Utility - CONFIG - REMOTE - NEXT Soft Kev Menu.

IDENT DONE

' Mre (1 wexT
KA
Press the SHARE key to select party line or single bus. The foliowing menu appears.
Utility - CONFIG - REMOTE - NEXT - SHARE Soft Key Menu.
ENAB DISEE RETURN
MTR REXT
WMHU

Press ENAB to enable bus sharing for party line bus. or select DISAB for single exciter on bus.
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3-7.5.2.3  Configuring Exciter Default Settings. To configure the exciter's default settings select Utility - CONFIG soft key
menu as shown below.

Utility - CONFIG Soft Key Menu.

INIT

REMQOTE

MDFLTS

CANCEL

MR
HANY

NEXT

Utility - CONFIG - MEMORY Soft Key Menu.

Select PWRDWN 10 determine if the current exciter operating parameters will be saved or not when the exciter is turned off.
The following menu appears.

NO YES CANCEL
—| I wir |} mexy
MNU
Press NO or YES as desired, and the display goes back to the primary menu.
Utility - CONFIG Soft Key Menu.
INIT REMOTE PWRDWN {1 CANCEL
I ] e || owExy
| MR

Utility - CONFIG - NEXT MDFLTS Soft Key Menu.

ON

OFy

CANCEL]

Press the MDFLTS key to tum the BW modulation mode defaulis on or off. The following menu appears.

|

i
)

N
[ok

NEXT

Press the ON or OFF key 10 select whether BW revents 10 default vaiues when the transmit modulation mode is changed.
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Utility - SYSTEM Soft Key Menu.

ABCUT SOUND MENUS CANCEL ”

MTR
MHLU

I NEXY

Press the INTENS key to change the intensity of the {front pane! display. The following soft key menu appears.

Lility - INTENS Soft Key Menu.
62.5% 75% 87.5% 100% DONE‘I

MHNU

I MTR

Select the desired display intensity, and press DONE; or press the NEXT key and the following menu appears.
NOTE

Display may not be visible in bright
ambient light if 5% intensity is selected,

Uility - INTENS - NEXT Soft Key Menu.

5% 12.5% 25% 50% DONE

| NEXT

Select the desired display intensity. and press DONE; or press the NEXT kex 1o return to the previous menu.

MTR
MY

Utilits - SYSTEM Soft Key Menu.

ABCOUT IRTENS MENUS CANCEL
MR NEXT
(LI
Press the SOUND key 1o select the sound options. The following menu appears.
Utility - SYSTEM - SOQUND Soft Kex Menu.
EEEP DONE
rre o onexs
| SRS

Press CLICK to enable key clicks on or off when keys are pr.ssed. The following menus appears.
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Utlity - SYSTEM Soft Key Menu.

ABOUT INTENS SOUND MENUS

CANCEL

MR
MuL
Press the NEXT key and the following menu appears.
Utility - SYSTEM - NEXT Soft Key Menu,
KMTR | NEXT
HiNL

Press the MEMORY key to observe the HEX/ASCII display of memory (factory use only). The following menu appears.

Utility - SYSTEM - NEXT - MEMORY Soft Key Menu.

DONE

I

MNL

Use the main adjustment knob to scroll through the memory locations, or press the ADDRS key and the following menu
appears.

Utility - SYSTEM - NEXT - MEMORY - ADDRS Soft Key Menu.
E E

C INTER CANCEL

MTR
MHU

Use the numeric kevpad and the letier soft keys above 1o select specific hexadecimal memory locations for display. To enter
hexadecimal letters D, E, and F, press the NEXT key and the following menu appears. ’

Utility - SYSTEM - NEXT - MEMORY - ADDRS - NEXT Soft Kev Menu.

D

E

-

ENTER

CRNCEL

MR

Rl

NEXT

Select the desired address location and press ENT.
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{1STXI1 2 3/F 2 3 987 6 000 SP M CICR!

} I I / I |
{——--|-Adr-{-------- Data Field-/------ ==
/ / \
Start ASCII Carriage
of Text Space Character Return

NOTES:
The first character of a transmission will always be STX (start of text, ASCII code 02).

The second, third, and fourth characters will contain the address in decimal, with the most significant digit first, of the
exciter sending the transmission or to which it is being sent by the controller. The address code for any exciter may be
any number from 000 to 254 provided that it is not used by any other unit connected to the bus. Address 255 is reserved
for "broadcasting” to all exciters on the bus (refer to para 3-8.6). The controlier has no address. All three digits must
be transmitted. Addresses less than 100 must be filled with ‘0" digits on the left. The address is set from the front panel
with the soft key sequence CONFIG- REMOTE- ADDRS,

The fifth character of the transmission is the beginning of the data field. This field may contain as few as one or as many
as 250 characters. The data field may contain one or more messages. If more than one message is contained in the data
field, each message must be separated from the next by one or more blank (space) characters.

Any number of messages may be included in the data field provided that the maximum number of characters is not
exceeded. There are, however, certain request for status commands that may not be mixed with any other request for
status commands in the same transmission. These messages will be noted as such in table 3-6.

The final character of the transmission will be a CR (carriage return). This character will follow the last character of
ihe data field.

This transmission above from the controller is addressed to the exciter with address 123 and contains two messages:
"F23987600" and "MC".

When sending messages to the exciter that require numeric values as arguments, it is not necessary to include leading
zeros, For example. to send a message to change the frequency to 5.67 MHz. the command message "F5670000" may
be given in place of "FO3670000". When a request for a status message is made, the reply will always include any
Jeading zeros sc that the value may be extracted by counting characters in the message.

Figure 3-8 Seriaf Bus Message Format.

:STIDY D2 22 D& D5 DE D7 (D8)f(P)! (S5)1
S | [ |
—— | Daté Bits--v----- | —==f == !
/ / \
Stear: Parity Stop
Bit Bit Bit (s}
NOTES:  Information is passed in full duplex as characters in an asynchronous serial format. Each character consists of a

start bit, 7 or 8 data bits with the lcast significant bit sent first, an optional parity bit which may provide odd or
even parity, and one or two stop bits. The serial transmission rate may be set 1o each of the following standard rates:
75, 110, 150,300, 600, 1200, 2400, 4500, 9600, 19200, 38400, and 125000 bits per second. Number of data bits,
number of stop bits, parity options and baud rate are al} selectable from the front panel of the exciter through the
keypad from the CONFIG - REMOTE menu. The selected values take effect immediately when changed and are
stered in non-votatile memory.

Figure 3-8 Serial Bus Character Format,
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Tabie 3-4 Serial Bus Interface Command Messages.

T-4150/80 TECHNICAL MAKUAL

Message Definition

:NORM Set NORMAL interface mode

:ACKN Set ACKNOWLEDGE interface mode

:? Request Interface Status Message

Tabie 3-5 Serial Bus Interface Status Messages.

Message Definition

OK:NORM | No erors, NORMAL Mode

OK:ACKN No errors, ACKNOWLEDGE Mode

TE:EEPR Testing error - EEPROM corrupted

TE:POST Testing error - power on self test error

LE:PRTY Line error - parity

LE:FRMG Line error - framing

LE:OVRN Line error - overrun

IE:OVFL Interface error - buffer overflow

IE:.IVAL Interface error - illegal value

[E:UNKN Interface error - unrecognized message

RE:FALT Exciter error - fault has been detected l
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Table 3-6 Exciter Command and Status Messages-Cont.

Command Reply Description

Bl Perform the built-in-tesi-equipment (BITE) test sequence. This command
may take several seconds to complete. To see the results of the BITE test,
send the BI? command.

BND? BNDx Request the PA-3050A low-pass filier band seuting (if installed). x is the
current low pass filter band setting. Range 0 to 7. This is determined by
the frequency command.

C? C Request report of all parameters that are now different from those
reported in the last Exciter Status Message for each parameter,

CFxx Set selected configuration parameter into non-volatile memory. Replace
the xx with one of the following choices:

MDn Enable or disable mode defaulis. Reptace the n with 1 1o enable or 0 to
disable mode defaults.

BSn Enable or disable bus sharing. Replace the n with | 10 enabte or 0 to
disable bus sharing.

PSn Enable cr disable the saving/restoring of the front panel parameters when
power is removed/applied. Replace the n with a 1 10 enable saving ora 0
1o disable saving the parameters.

CL CLear all 250 memory channels 1o default parameters.

CN? CN123 or CN--- Request the current channel number. The characters 123 represent the
three digits of the current channe! number. If the Exciter parameters have
been changed since the last channel was recalled the reply message will
take the second form with dashes in place of the digits.

CcO Continue 2 stopped Hop operation.
CRnnn?' F12345678 M* W1234 Request the parameters stored in channe! nnn without recalling that
G+23 D9 channel. The actuzl reply will be a single string of characters. The reply

is shown on multiple lines here only for readabilits . The fields of this
message are 25 described for each reply individually, Fields are
separated by a single space.

D? Ds Request current Dwell Time.

D# Change Dwell Time. # represcnts a one character number to select the
dwell ime in seconds after frequency tuning during hop operations.
(Range: ¢ through 9

Rev B S 3-39
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Table 3-6 Exciter Command and Status Messages-Cont.

Command Reply Description

FA? FAnannnnnnnnnnannn Request a report of all accumulated faults. The 16 n characters indicate
the accumulated status of the fault conditions with each n replaced with a
| to indicate the fault is true or a 0 to indicate thar the fault is not true.
Starting with the first (left most) n character, the definition of each faull
bit is as follows:

Software error interrupt has occurred

Fault detected in RF Analog Module

Fault detected in Synthesizer Output/Fine Loop
Fault detecied in Synthesizer Step Loop

Fault detected in Power Supply Module

DSP processor not responding to requests
EEPROM does not accept programming

Serial bus time-out Fault (check CTS if bus sharing is disabled)
GPIB timeout: ready to talk but not addressed
10. GPIB timeour: got tatk address but no handshake
11, Serial bus UART detected overrun error

12, Serial bus UART detected parity error

13, Serial bus UART detected framing error

14, lllegal bus address for bus type

15. Not currently used

16. Net currently used

WSS RN =

FC? FCannnnnannnnnnnnn Request a report of all current faults. Indicates current fault status
(Refer to FA? above).

FLT? FLTxxxxx Request the PA-5050A fault status (if installed). xxxxx is fault status of
each power moduie in the format: Driver; PA1: PA2: PA3: PA4.
1=FAULT 0=NONE. This is a logical or of the gain failure and the over
temp failure (OT?).

FR? FR# Request current Fast Recall mode. FR1=on. FRO=0ff

{cont)
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Table 3-6 Exciter Command and Status Messages-Cont.

Command

Reply

Description

FwD?

FWDxxxx

Request PA-5050A forward power (if installed), xxxx is measured
forward power in watts. Range of 0 t0 1999 watts.

G+23

Request current Carrier Level setting.

Change Carrier Level. Digits 2 and 3 represent the significant figures of
the carrier gain in dBm. (Range: -33 through +27),

Request an identification message from the control processor. The reply
to this command is 2 message that identifies the manufacturer, the
equipment name, the firmware version number and date, and a copyright
notice. This message is less than 125 characters in length.

IDD?

Request an identification message from the DSP processor. The reply to
this command is 2 message the gives the date and version number of the
firmware in the DSP processor. This message is less than 80 characters in
length.

1S#

Request the audio input source.

Set the audio input source. # is replaced as follows: 0 = MIC, | = LINE,
2 =1 kHz, and 3 = noise

Cancel. Stops hop operation and clears all hop parameters,

KEYx

Request PA-5050A transmitter key status (if installed). x is the transmit
key status. 1=KEYED 0=IDLE

MHr+

Request current modulation mode. Reply is the same as ** description
below except a response of FSK for FS, and FAX for FX.

Mt:

Change exciter modulation mode. ** represents a one or two character
code chosen from the following set: L for LSB, LF for LSBfc, LP for
LSBpe, U for USB, UF for USBic, UP for USBpc, I for ISB, C for CW,
A for AM, F for FM, FX for FMfax, and FS for FSK. When the mode is
changed, some of the other exciter parameters are set 1o new values as
defaults. If these other parameters are also being changed, set the new
mode first before changing the other parameters. Refer to table 3-3 for a
description of modulation modes.

oT?

OTxxxxx

Request PA-5050A over temp fault status (if instatled), xxxxx is over
temp shutdown status of each power module in the format;
Driver:PA1:PA2:PA3:PA4. {=SHUTDOWN 0=NORMAL

PA?

PAFxxxxxxxx SWRxx
FWDxxxx REVxx
ATNxooor FLTxxxxx
KEYx BNDx OTxxxxx

Request PA-5050A Status Message (if instalied). This will reply with a
complete status message of all settings. These are as follows: PAF,
SWR, FWD, REV, ATN, FLT, KEY, BND, OT. See individual
commands for definition

PAF?

PAFXXXXX2XX

Request PA-5050A frequency (if installed). xxxxxxxx is the frequency
in Hz.

RevB
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Table 3-6 Exciter Command and Status Messages-Cont.

Command Reply Description

SC#Ew This activates the frequency HOP function of the exciter by sequentially
recalling memory channels. #7% represents the three digits of the highest
memory channel to be recalled. The recall begins at the memory channel
most recently recatied with the RC### command. {Range: 0 through
249). The exciter wiil stop on a memory channel for the dwell time
stored in the current channel. and then recall the next channel, All
channe] parameters including frequency, bandwidth, power etc. are
changed in the exciter when the next channel is recalled.

CAUTION

Since the exciter is keyed every time the channe} is changed
during this operation, the HOP function should only be used
with external equipment designed for this function. If
frequency separation between channels is 1o great, damace 1o
the external power amplifier and/or antenna sysitem may occur
due to high and rapid VSWR fluctuations.

SELCAL The Selcal (Selective call) system is used withe the RS-232 serial bus.
Option Each time the Selcal command is sent, the exciter sends two sets of two
Command simultaneous audic tones. This can be four different tones. four of the

same tones. or anv combination of tones.
(See Note 2)

5G? SGbbbbbbbb Request the reason for the last generated SRQ {JEEE-188 inlerface onlyy.
Each b characier is replaced with a O to indicate that the corresponding
bit was not the reason for the last SRQ. or a | 10 indicate that the
corresponding bii was responsible for the last SRQ. See fizure 3-10 for
Serial Poll response byte bit pasitions.

SMbbbbbbbb Set the SRQ mask bvie (IEEE-488 interface only . Controls the
ceneration of the SRQ message for each of the conditions in the Serial
Poil response buie. Each b represents one bil in the Serial Poll. See
Section Three for a description of the Serial Poll response byvte. For each
b character that is replaced with a 1 that bit will atlowed to generate an
SRQ. Bits replaced with a 0 will not be allowed 10 generate an SRQ. The
default condition at power on s (o allow all bits 1o eenerale SR,

SN? SNxyv ' Request the current hop‘dwell status. The character » will be replaced
with one of the following:

€ whenthe exciter is currently hopping {even it sioppeds
N when the exciter is not hopping

The character » will be replaced with onc of the fuliowiny:
[ when the exciter is dwelling

S when the exciter is stopped
N when the oxciier is not dwelling or stopped

Rev B 3-45
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Table 3-6 Exciter Command and Status Messages-Conr.'

Command Reply Description

x? Xab Request the current remote control status (serial interface only). The
reply to this message is different than the X change parameter command.

The letter a is reptaced with a 1 to signify that remote control is enabled
from the remele controtler or a 0 to signify that remote control has been
disabled from the remote controtler. and the Jetter b is replaced by a 1 10
indicate that remote control operation has been selected from the exciter
front panel or a 0 te siznify that remote control operation has been
disabled from the exciter front panel. For the exciter to respond 10
change parameter commands from the remote controller, both the remote
contreller and the front panel selections must be enabled (exciter replies
X171t X?).

N Switch berween local and remote control operation {serial interface
only). The * is replaced with the character 0 to enable the exciter front
panel and disable all remote change parameter commands (except this
command), or the characier | 1o enable all remote control commands and
disable ali front panel keypad input {(except the LOC/REM key). The
exciter front panel may always override the remote controiler by pressing
the LOC/REM key uniil the display shows LOCAL). The power on
default state js X1.

NOTES:
‘Status request commands marked with this note may not be mixed with any other status requests in a single
transmission.

*For SELCAL Option Command see addendum 2607-1023-1 (ADDENDUM FOR SELCAL SYSTEM COMMAND)

Rev B 347
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Table 3-7 IEEE-488 Bus Management Signals.

Name (Mnemonic) Description

Atention {ATN) Causes all devices to interpret data on the bus as a controller command. When ATN is

true, the bus is placed in the "Command Mode", Al! devices on the bus interpret data on
the eight data lines as commands. When ATN is false. the bus is placed in the "Data
Mode". All active listeners on the bus interpret data on the eigl: data lines as data.

Interface Clear (IFC) Clears the bus. Sets the bus to an idle state.

Service Request (SRQ) Alerts the controller to a need for communication.

Remote Enable (REN) Enables devices 1o respond to remote program contro! when addressed by the controlter.

End or ldentify (EQI) Indicates last byte of multibyte sequence.

Table 3-8 IEEE-488 Bus Handshake Lines.

Name {Mnemanic) Description

Data Valid (DAV) Sent by source to indicate that data on the bus is valid. All active devices on the bus

can accepl the byte as true information.

Not Ready for Data (NRFD) Sent by acceptor to indicate that a device is not ready to accept data.

Not Data Accepted (NDAC) Sent by acceptor to indicate that the data byte has not yet been read from the bus.

Table 3-8 IEEE-488 Implemented Interface Capabilities.

Mnemonic | Description
SHI Source Handshake, complete capability
AHI Acceptor Handshake. complete capability
T6 Basic Talker. with serial poll and unaddress if MLLA. na Talk Only mode
TED No Extended Talker
L4 Basic Listener, unaddress if MTA. no Listen Only mode
LEO N‘O Extended Listener
SR1 Service Request, complete capability
RL2 Remote Local. no local lockout
PPO Parallel Poll, no capability
DCI Device Clear, complete capabiliry .
DTG Device Trigger. no capability |
co Controiler, no capabilin
E2 Three state line drivers
RevB 349
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3-11 EEPROM CLEARING.

If 2 POST failure was caused by a corrupted EEPROM
(Interface Status TE:EEPR), send the EEPCLR command
10 clear the entire EEPROM to default values. This will
cause the remote interface paramelers to revert 1o the
factory defaults which may be different than those that
were selected from the front panel. In this case, the remote
interface may become inoperative, and the desired remote
interface parameters will have to be re-entered from the
front panel.

T-4150/80 TECHNICAL MANUAL

The factory default remote interface parameters for the
serial interface are as follows:

Address 000

Baud Rate 19,200 bits per second
Bits 8 bits, 1 stop bit, no parity
Bus Type RS-232

Bus Sharing  enabled

For units configured with the IEEE-488 interface, only the
address parameter is significant.

7 B 5 4 3 2 1 0
SRO BAD BAD PO(;!:}ER LOCAL | oyt
VALUE MSG WAIT CNTRL
FAULT This bit mirrors the status of the front panel FAULT annunciator.

LOCAL CNTRL

POWER ON WAIT

When true. this bit indicates that the front panel LOC/REM switch has selected LOCAL operation.
overriding the remote contro! bus,

This bit indicates that the exciter has failed the Power-On Self Test and is waiting for a front panel

key press or the remole control ! command.

BAD MSG The last command message was not recognized as a valid command.
BAD VALUE The last command message was recognized. but contained an out of range numeric value.
SRQ The exciter is asserting the SRQ message on the bus when this bit is true.
Figure 3-10 IEEE-488 Serial Poli Response Byte.
RevB 3-511(3-52 blank)
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CHAPTER 4
GENERAL THEORY OF OPERATION

4-1 INTRODUCTION.

This chapter contains a block diagram description of the
T-4150/80. Each of the boards/modules are discussed in
the paragraphs below: (See figure FO-2.)

4-2 BLOCK DIAGRAM DISCUSSION.

4-2.1 AC__Receptacle/RFI Filter. The AC
Recepacle/RF] TFilter or optional locking connecior
provides counection of input power. AC power line
filtering is only provided on the T-4180.

4-2.2 AC Line Fifter. The AC Line Filter board pravides
additional power line filtering and keeps internally
generaled pover supply switching noise off the AC input
kne. When the front panel power switch (S1) is set on,
power is applied 1o the POWER SUPPLY module through
the AC Receptacle/RFI Filter, the circuit breaker (CB1) on
the rear panel. and the AC Line Filter board.

4-2.3 Power Supply Module. The POWER SUPPLY
module is a switching regulaled type that provides +8, +17,
and -17 V¥DC to 1he exciter modules through the
motherboard using 90 1o 270 VAC input power
{automatically sensed). A separate +12 volt cutput is used
for the fan on the rear panel. Tault detector circuiis send a
fault signal to the Control Section in the Digital module if
any of the voliages fall below a preset level.

4-24 Fron! Panel. The [Front Panel centains o
microphone’key jack. power ON/OFF switch, main
adjustment knob, 19-Key conductive rubber kevpad, and
full graphic vacuum fluorescent display. Each of the
assemblies are described below,

4-2.41  Muin ddiusiment Knob The Main Adjustment
Knob allows exciter parameler entry using a knob, instead
of a kevpad. This provides faster and casier operator entry
for most parameters.  The knob contains an optical shall
encoder that converts shaft rotation information into digital
data for the Control Section in the Digital module. The
encoder produces 1wo signals used 1o determine the
amouni and direction of knob rotation.

4-2.4.2 Kevpad Bogrd  The Kevpad board contains 19
conductive rubber keys accessible on the front panel that
provide key press data to the kevpad encoder in the Control
Section in the Digital module. When a Key is pressed.
ground is applied to a S-column. 4-row matrix providing a
separate columin and row signal to the kevpad encoder in
the Control Section in the Dizital module.

Rev B
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4-2.4.3 Dixplen: Module, The Display module is a full
graphic vacuum fluorescent display conlaining a 256 x 64
pixel matrix. Display data from the Control Section in the
Digital module directly provides display information to an
imernal display controtler which in turn drives the display,

4-2.5 Digital Module, The Digital module contains two
major sections: the Conirol Section, and the DSP Seclion,
Each of these sections is described below,

4-25.V Conmtrol Section, The Control Section governs all
aspects of the exciter's operation. The Control Section
receives commands from the operator through the keypad
or from the optional remote control bus. and provides
status and data information to the operator through the
front panel display and the remote control bus. Al exciter
operating parameters, such as frequency, modulation mode.
and power level are directls controlled by the Control
Section. In addition, the Contro! Scction can store up lo
250 different sets of operating parameters into memor
channels. These memory channels can be recalled
ndividually, or scanned sequentially for frequency
hopping. The current operating parameters and the 230
memory channels are stored in non-volatile memory and
are relained when power is removed.

The Control Section contains a microprocessor confaining
a 16-bit internal dma bus. with an 8-bit external bus. The
clock frequencys is 16 MHz using an external 32 MHz
crystal. The programy is stored in o 128k x 8-bir flash
memory. and data memory consists of o 22k x 8-bit static
RANMIC. Channe! memery and other miscelianeous non-
volatic sturage requirements ore provided b an 8k x 8-bi
FEPROM,

An encoder fogie circuit receives dati inputs from the from
panel adjustment knob optical shaft encoder. The shaf
encoder 15 mounted on the shaft of the knob and produces
two strnals used 1o coterming the amount and direction of
knob rotation. The <~ vpad encoder provides the interface
between the front pane! ke pad and the Control Section,
A key press is sensed as an interrupl input 1o the processor.
The full graphic vacuum fluorescent display in the from
panel contains a processor bus interface connecting directly
1o the bultered data bus.,

PO ports provide all processor output to the analog and
DST sections of the exciter  1-latches are clocked by
decoded addresses gated with a processor write signal
Some of these latched output lines are ¢rouped tozether i~
enable. <lock. and data lines and are operaied by the

4-1
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line drivers and line receivers for both RS-232 and RS-422
bus types. '

4-2.6.2 Seriol Bus Cable Assembly. The oplional Serial
Bus Cable Assembly allows conncction of the Serial Bus
Remote Interface board to the rear panel. and contains a
multipurpose connector for operation of either a RS-232C
or R5-422A external serial bus.

4-2.7 IEEE-488 Bus (QOptional), 1f the unit is optionally
configured for IEEE-488 bus remote control operation, the
unit witl contain the IEEE-488 Remote Interface Board and
the IEEE-488 Cable Assembly. Each is described in the
following paragraphs.

4-2.7.1 [EEE-488 Remore Interface Board, The optional
1IEEE-488 Remote Interface Board contains an IEEE-488
controller, line transcetvers, and assaciated circuits to
provide a smooth and orderly flow of data between the
Control Section in the Digital module and the extemnal
IEEE-488 bus. This board is installed at the factory as a
plug-in daughter board in the Digita! module.

4-2.72 JEEE-488 Cable Assembly.  The optional
1IEEE-488 Cable assembly aliows connection of the IEEE-
438 Remote Interface Board to the rear panel, and contains
a D-type connector for connection to the externa) bus.

4-2.8 Svnthesizer Module. The svnthesizer module
provides the 3RD LO frequency used for signal frequency
conversion. It also contains the reference frequency
circuits for reference frequency generation and switching,
and audio circuits for audio amplification and control.

Using the =8V, =17V, and -17V from the power supply.
five internal voltage regulators (not shown) supply the
required voltages to the entire moduic. Three of these
regulators are mounted directiy 1o the module surface for
optimum heat transfer.

4-2.8.) Comrol  The serial control DATA from the
digital module is clocked through o buficr into the fine
phase-locked loop (PLL) circuits and through a shift
register io the step loop PLL and sudio circuits. Al the
proper time, the DATA is latched into the PLL circuits by
the correct SYNTH ENABLE signal. The ENABLE signal
also latches the data into the shift register for the audio
section. The data latched into the PLL circuits is used 10
synthesize the desired frequencies from the 10 MHz
reference. One bit in the shift register s2lects the correct
audio source.

4-282 Reference Freguency. The reference frequency
source is automatically selected by u detector that senses
the presence of an external reference signal 1f the external

Rev B
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reference is detected, it is used as the basis for the
frequency generation, If the external reference is not
sensed, the internal oscillator (TCXO or optionat OCX0)
is used for frequency generation, A potentiometer is used
to adjust the internal reference if necessary. One path of
the internal or external reference frequency signal is
amplified and applied to the RF Analog module. The other
path is split and used as the reference frequency for the fine
and step loop PLL circuits.

4-2.8.3 Jrd LO Generation. The output loop circuits
produce the 3rd LO signal for the third mixer circuits using
the FINE L.OOP and STEP LOOP inputs.

The frequency of the output loop VCO is controlled by
mixing the VCO output with the STEP LOOP frequency.
The resultant difference signal is frequency and phase
compared with the FINE LOOP frequency to produce the
output PLL DC control voltage.

The output loop VCO signal takes two paths. One path is
fillered and becomes the 3RD LO signal. The other path
is mixed with the STEP LOOP signal, producing a
difference frequency. The difference frequency is filtered
through a lowpass filter and applied to a phase/frequency
detector circuit through a wrong-side lock detector.

The wrong-side lock detector ensures the output frequency
locks only to the difference of the STEP LOOP minus the
VCO output frequency. I the VCO frequency is higher
than the step loop frequency, the circuit disables the
difference frequency which causes the DC correction
voltage to drive the VCO to a lower frequency. The
phase/frequency  detector compares the difference
frequency with the FINE LOOP frequency and develops a
DC control voltage through a loc;- filter keeping the VCO
on frequency. The signal leaves 1. module as the 3RD LO
atr42.055 - 70,455 MHz in 1 kHz steps.

A fault detector sends the OUTPUT/FINE or STEP
FAULT signals o the digital module if the output or fine
loops, or step loop lose lock.

4-2.8.4 Audio. The audio board is located in a separate
shielded compartment in the svnthesizer module. The
shielding prevents interaction between the high-level audio
and sensitive VCO circuits.

Audio is applied from either the front pane] MIC/KEY jack
or the rear panet NORM (upper sideband).or ALT (iower
sideband) balanced inputs. The audio from each of these
inputs is applied directly 1o amplifiers. A switch controlled
by the data from the digital module seiects either the
microphone or normal line input. Afier amplification, the
audio 15 filiered using lowpass filters with an 8 kHz
bandwidth.
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CHAPTER 5

T-4150/80 TECHNICAL MANUAL

MAINTENANCE INSTRUCTIONS

Section I. PREVENTIVE MAINTENANCE

5-1 INTRODUCTION.,

This chapter contains both preventive and corrective
operational level maintenance instructions. The informa-
tion includes cleaning and lubrication, inspection, perfor-
mance verification, troubleshooting, and subassembly
removal and replacement.

5-2 CLEANING AND LUBRICATION.

Clean the external surfaces and front panel of the unit
every 2 weeks using a vacuum cleaner or small soft brush
to remove any dirt or dust. Do not use any cleaning agents.
There are no lubrication requirements.

5-3 INSPECTION.

If the unit is faulty or suspecied 0 be faulty perform a
visual inspection as follows:

5-3.1 External Inspection.

. Check front panel for physical damage.

. Check external case for physical damage.

Check rear panel for physical damage.

. Check rear panel connectors for corrosion and
1003€ connectors.

. Check rear panel cables for fraved or broken

wirss.

"hf"“'_'

Lh

5-3.2 Internal inspection.

WARNING

With the front panel power switch sct OFF
and the power cord plugged into the power
source, high voltage shock danger is
present internally at the rear panel POWER
recepracle/RFI filter, AC Line Filter board.
rear panel circuit breaker, and the front
panel power switch connections.

Rev B
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CAUTION

When working on the exciter with
covers removed and power applied, do
not allow tools or metal objects to come
in contact with exciter components.
Equipment damage may occur.

CAUTION

Unit contains parts and assemblies
sensitive to damage by electrostatic
discharge (ESD). Use ESD
precautionary procedures when touching
remaving or inserting parts.

. Turn the unit off, and remove the power cord
from the power source.

. Using a no. 1 Phillips screwdriver, remove 4
screws from both sides of chassis for each cover
to be removed, and then remove the cover.

. Check for loose modules and circuit boards.

. Check for loose connectors. corrosion, or burn
marks.

. Check for frayed or broken wires.

PERFORMANCE VERIFICATION.

WARNING

With the front panel power switch set OFF
and the power cord plugged into the power
source. high voltage shock danger is
present internally at the rear panel POWER
receptacle/RF| filter. the AC Line Filter
boarc. rear panel circuit breaker, and the
front panel power switch connections.

5-1
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Section ll. CORRECTIVE MAINTENANCE

5-5 TROUBLESHOOTING.

5-5.1 Troubleshooting Philosgphy. Cerain
assumptions are made concerning the troubleshooting
approach as applied to the exciter as follows:

1. All point-to-point wiring is correct. Therefore, no
malfunction is the result of a wiring (or cable
connector) fault,

NOTE
Suspected failure of cables or connectors
require visual inspection and continuity
tests using the appropriate diagrams.
See FO-3, and FO-4 for interconnecting.
schematic, and motherboard = pin
assignments.

2. Malfunctions are non-interactive. Each symptom
of a problem is caused by a single malfunction
and no additional failures occurred during the
troubleshooting process.

3. Multiple faults can be isolated if they are
non-interactive.

4, Preventive maintenance has been performed
{Section ).

9-5.2 Built-in Tests. The T-4150/80 provides three
types of testing: power-on self test (POST). built-in tes:
equipment (BITE). and built-in test (BIT). Each is
discussed below,

5-5.2.1 POST. The POST is performed automatically
each time the exciter is powered on. Under firmware
control, the POST sequences through a series of tests that
checks the Control and DSP section of the Digital module,
then activates the BITE check. 1f a failure is detected, the
front panel display will show the failure, After recording
the failure data, press any key on the front panel keypad to
continue with operation. Depending on the failure, exciter
functions may or may not be possible. If a BIT fault is
detected after the POST, the front panel will show the fault
indication in the display. POST results are also reported
over the remote control bus.

5-52.2 BITE. The BITE check is controlled by the
firmware and is a sequence that checks the signal path
using eight different frequencies. This test exercises the
entire exciter signal path. Different frequencies are used to
check each postselector fiker. The BITE check is
automaticaliy performed during the POST, or may be
selected manually at any time from the front panel, or the
remote control bus.

5-5.2.3 BIT. During normal exciter operation, fault
detectors are operating in the background. Table 5-) lists
the fault detectors, their locations and the fault signal sent
10 the Control section in the Digital module. if a fault is
detected, the Control section stores the information in
memory, causes the fault indication to be shown on the
display, and sends the fault information over the remote
control bus. The operator can view the current or
cumulative faults (since power up) using the UTILITY
FAULTS soft key menu,

Table 5-1 Fault Detectors.

Detector Module Location Fault Signal

Power Supp.l}' ‘ Power Supply PSFAULT

15t LO/DSP Clock RF Analog RFFAULT

2nd LO Driver RF Analog RF FAULY

3rd LO Driver RF Analog RFFAULT

Output Loop PLL Synthesizer OUTPUTFINE FAULT

Fine Loop PLL Syvothesizer

OUTPUT-FINE FAULT

Synthesizer

Step Loop PLL

STEPFAULT

RevB
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Table 5-2 Front Panel Fault Messages-Cont.

T-4150/80 TECHNICAL MANUAL

Message

Meaning

Action To Take

Fault Detected in Synth:
Step Loop

Step PLL lost lock

1. Check external reference frequency

2. Check internal reference frequency by applying
external reference if available

3. Replace Synth Madule

Fault Detected in Power
Supply Module

Voltage outputs out of
tolerance

1. Check input power to exciter
2. Replace Power Supply Module
3. Replace AC Line Filter board

DSP Processor Not
Responding to Rgst

DSP section not responding 1o
a request for data from the
Comntro] Section.

Recvele power
Check DSP CLK signa! from RF Analog Module
Replace Digital Module

L

EEPROM Does Not Accept
Programming

Control Section non-volatile
memory will not accept
channel data, skip frequencies
elc.

1. Recycle power
Replace Digital Module

b2

Serial Bus Time-Out Fault -
Check CTS

External remote controller has
not sent the Clear To Send
signal 10 the Control Section

1. Check remote controller program
2. Replace Digital Module
3. Replace Remote Connector board

Serial Bus UART Detected
Overrun Error

Bus line error.

1. Check CONFIG parameters using front panel
(must match external remote controller)

2. Check external remote controller configuration
parameters

3. Replace Digital Module

4. Replace Remote Connector board

Serial Bus UART Detected
Parity Error

Bus line error.

I. Check CONFIG parameters using {ront panel
(must maich external remote controller)

2. Check externai remote controiler configuration
parameters

Replace Digital Module

. Replace Remote Connector board

(¥

Ja

Serial Bus UART Detected
Framing Error

Bus line error.

1. Check CONFIG parameters using front panet
{mus! match external remote controlier)

2. Check external remote controller configuration
paramelers

. Replace Digita! Module

(Y]

from bus in allotted time.

4. Replace Remote Connector board
GPIB: Ready to Talk But IEEE-488 external remote i. Check remote controlier
Not Addressed controlier did net send 2. Replace Digital Module,
address within allotted time. 3. Replace Remote Connecler board.
GPiB: Got Talk Addr But IEEE-488 external remaote I. Check remote controller
No Handshake contreller sent the correct 2. Replaee Digital Module.
address but did not take data N

Repiace Remote Connector board.

Itlegal Bus Address for Bus
Type

Configured exciter bus
address out of limit.

I. Check CONTFIG address using front panel.
Limits = 008 - 254 serial bus, 00 - 30 IEEF-488 bus.

Rev B
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Using no. 1 Phillips screwdriver remove 2
screws from remote control board inside
module (if installed).

Lift remote contro! board with ribbon cable
from module (if installed).

Disconnect keyboard ribbon cable,
Disconnect display ribbon cable.

Disconnect shaft encoder cable,

Replace cover on module.

Using a 7/64 inch Allen wrench, loosen §
Allen screws from module.

. Pull meodule from motherboard connector.
. To replace, reverse removal procedures,

CAUTION

When reinstalling Digital module
cover, ensure ribbon cable from
Remote Control board is routed
correctly, Ribbon cable may be
damaged if pinched between cover
and module housing or
components.

Remate Cortrol Board (optional),

o)

L2

L

Remove bottom cover.

Using no. 1 Philiips screwdriver remove all
screws from Digital module cover.

Using no. | Phillips screwdriver remove 2
screws from remote contrel board inside
Digital module.

Lift remote control board from module.
Remove ribbon cable from board.

To replace, reverse removal procedures.

Aerpad Board

1

Remove botlom cover.

Remeve cable from Kevpad board.

Using 3716 inch wrench, remove 6 nuts and
artaching hardware from board.

4. Lift beard from unit.

5. Ensure rubber conduciive keypad remains in
place in front panel assembly.

6. Te replace. reverse removal procedures.

Neypad

i. Remove botlom cover.

2. Remove cable from Keypad board.

3. Using 3716 inch wrench, remove 6 nuts and
attaching hardware from board.

4. Lift board from unit.

5-6.9

5.

6.

T-4150/80 TECHNICAL MANUAL

Remove rubber conductive keypad from front
panel assembly.
To replace, reverse removal procedures.

Dixplen- Modude.

_b.l hJ--

“ oo

6.

o

Remove top and bottom cover.

Remove top cover from Digital module,
Disconnect ribbon cables from Digital module
board connceting 1o Keypad and Display
module.

Replace Digital module cover.

Using no. 2 Phillips screwdriver, remove 4
screws on each side of chassis securing front
panel to chassis.

| CAUTION

In the next step be careful not to
stress wires attached to front panel
assembly components. Wires or
connectors may break.

Carefully rotate top of front panel assembly
away from chassis about 1 inch. Push front
pane| assembly down slightly. then rotate top
of front panel assembly away from chassis to
reach components on rear of front panel.
Using 1/4 inch nut driver. remove 3 nuts and
attaching hardware securing module to front
panel.

Lift module from unit.

To replace, reverse removal procedures.

Muin Adivciment Knob.

[

Using 1'16 inch Ailen wrench, loosen sel-
screws. and remove knob from shaft.
To replace, reverse removal procedures.

Optical Shaft Evcodor.

.

LV}

4w

un

&

Remove top cover.

Record wire color positions on connector, and
remove connector from encoder.

Using no. 116 inch Allen wrench, loosen set-
screws, and remove main adjustment knob
from shaft.

Using 12 inch wrench. remove put and
anaching hardware securing shaft assembly to
front panel.

Lift shaft encoder from univ.

Te replace, reverse removal procedures.
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CHAPTER 6

T-4150/80 TECHNICAL MANUAL

PREPARATION FOR RESHIPMENT

6-1 INTRODUCTION.

This chapter contains information to prepare the unit for
reshipment including disassembly and remova! from the
rack mount, packaging, and shipping.

6-2 DISASSEMBLY AND REMOVAL.

To disassemble and remove the unit from the rack mount,
perform the fellowing procedures:

1. Ensure the power switch ts set to OFF,

2. Disconnect the input power cable,

3. Disconnect all cables from the rear panel.

4. Remove the unit from the rack mount if used.

6-3 PACKAGING.
NOTE

The unit should be packed in the
original shipping container if available.

To package the unit for reshipment perform the following
SIEpS;

I. Ensure that there is sufficient foam packing
material in the shipping container to protect the

Rev B
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unit from any hard impact.
Cover the unit with foam or bubble-type packing
material,

. Place the unit in the center of the shipping

container.

. If using a cardboard packing carton, securely tape

the seams of the carton’s top cover, bottom cover,
and side flaps with reinforced packing tape.

. Attach labels or stamp in indelibie ink the word

FRAGILE on the top, bottom, and all sides of the
container.

SHIPPING.

CAUTION

Unit contzins parts and assemblies
sensitive to damage by electrostatic
discharge (ESD). Do not ship or store
near strong electrosiatic, electromag-
netic, magnetic or radioactive fields.

There are no special shipping requirements for the uail.
Commercial or military surface or air shipping services
may be used.

6-1/(6-2 blank)
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CHAPTER 7
STORAGE

7-1 INTRODUCTION.

This chapter contains information for storage of the
equipment including environmental conditions and any
special preservation requirements.

7-2 STORAGE ENVIRONMENT.

The exciter should be stored indoors in the original

T-4150/80 TECHNICAL MANUAL

CAUTION

Unit contains parts and assemblies
sensitive to damage by elecirostatic
discharge (ESD). De not ship or store
near strong electrostatic, clectromag-
netic, magnetic or radioactive fields.

shipping container {or similar container) as described in 7-3 PRESERVATION.

chapter 6. The humidity should be between 40 and 90%

(non-condensing) with a temperature range of -40 to There are no special coverings or preservation materials
+85°C. required to store the exciter.

Rev B 7-1(7-2 blank}



@f CUBIC.COMMUNICATIONS T-4150/80 TECHNICAL MANUAL

CHAPTER 8
PARTS LIST

8-1 INTRODUCTION. 8-2 REPLACEABLE PARTS LISTING.

This chapter contains the parts list for replaceable modules Table 8-1 lists replaceable modules and chassis-mounied
and chassis-motinted components at the operational components for the unit. (See figure FO-5 for locations.)

maintenance level.

Table 8-1 Replaceable Parts.

Qty Description Part Remarks Mfr
Number
] Board. Keypad 260235-1 ccr
I Board. AC Line Filter 260340-1 CCl
1 Board, Serial Remote ' 260245-1 {Optional) In Digital Module. CCi
Cable below required.
1 Board, IEEE-488 Remote 260250-1 {Optional} In Digita! Modul.e, CCl
Cable beiow required.
1 Cable Assy, Fan 260395-] Includes fan CClI
1 Cable Assy, JEEE-488 to rear panel 2¢0279-1 {Optional) IEEE-488 board rqrd CCl
! Cable Assy, Serial to rear pane! 260386-2 (Optional) Serial board rqrd CCl
! Finger Guard, Fan 115-027 CCl
4 Handle. Support 2600-4407-7 CCl
! Kevpad. Rubber Conductive 260006-1 ccl
1 Kit. Dueal Rack-Mount 2600-1009-1 {(Two T-1180 exciters required) CCl
I knob Assyv. 14 shafi 260264-1 Mam Adiustment (]
1 Maodule. Dighal 2607-1101-1 CCl
] Module. Svnthesizer 2607-1102-] cdl
! Module. RF Analog 2607-1103-1 CCl
1| Module, Power Supply 2602591 ccr |
1 Maodule, Display 260018-] CCl
I Optical Shaft Encoder Assy | 74-003 CCl
I Power cord. AC 696-012 CCi
'‘Cubic Communications. Inc. (FSCM 39332, X

Rev B 8-1/(8-2 blank)
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NOTICE:
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T-4150/80 TECHNICAL ANNEX

ANNEX TO T-4150/80

OPERATING BY EMISSION DESIGNATORS

The tollowing table provides information 10 operate the T-4150/80 using sclected FCC emission designators.

T-4150/80 Operation by FCC Emission Designator.

Emission
Destgnatoer

Modulation
Mode

Audio
Seurce

Description

ALAALD

cw

This 15 unmodulated vontmyons wave (CW ) using the KEY input (on'olt hey )

AZAIAZI

Aht

TONL

Ty is amphitude modulaton using the KEY imput and the programned internal TONIE signal as a
modulating Subcarrier (modulated CW) - The user must select AM medulation mody, program the desired
frequency of the mernal generated sine wive, and sebect the audie SOURCE w be TORL

Note. When the KEY 15 open, the KE sutput signal consists of the carrier only up 1o % sevond. 5e . when
gome from 3 KEY closed candiion tora KEY vpen condition, the carmet 13 el on Tor an additional %
second  The carmier 1s ramped up on key close and ramped down on hey open When the KEY 15 closed,
the modulation tone signal is ramped up. and is immediately ramped down when the KEY s opened

Al

MIC/LINI:

“Ths s standard analog AM madulation cither Trom the b 1C or NORM LINE audio input,

B3

LINE

This 15 analog 1513 modulaton using the both the NORM and ALY LINE audic inputs.

FIad1e

LINIE

This is the FSK modulation mode  “Fhe mput signal is ssmpled and Glieted from the NGRM LINE audie
mput channel 1 the Hltered signal 45 positive, o positive frequencs sl equal o % the programmed shift
vilug i tone, winle for o negatiee input, the frequency shill is 4 e shill value subtracted from the center
CArmic- Leguene

Hic

Fhius

LINIE

This s analog A Fax madukation The input signal is sampled and Hiltered from the NORM LIKE audio
input channet This is the same as FM modultation, except amv OC componznt i the input signal is not
filjered ot

173¢

[BhS|

MIC/AINE

This is standard analog FM modulation using the RMIC or NORM LINE audiv mput

H2ASIZD

USBILABY

TOsl

This s USHC o LABf tfull corrieny smodubation using the KUY wmpa znd the progrmmed mieinz! TONT-
sgnat s womodulabng Subcarrier The wer nund seleer USBEG or LN modifatien made, pragraes the
desired froquenes oF the mternal penerited stie wins e, s select SUURET Wb TONI

Noke W
pomy e

an toc b seeond, e wien
e on der i addsene 17
Soapwt Webon the KITY i oo
the mwdulatios tene signal oomped oy eommediatel rampe Goean whon the KEY s e

we e KEY s open the outpart signal consists of the g
AR chosgd vonbiiom oo KEFY open condhtion the o

secor] The carmer b nimped o oo ke chose i raniped doar o

USBic L8l

Thes s tnadog USBIC o T SBE modudannn using the MIC o8 LINT s snpar LUSIOC s CuiTma
releried oo AN

IZA02N

(R H]

TN

Trees ISH oo LSB modulaton using the KEY mput and the programned mteral TONE ! as &
modiing Suscarner The wer must seieet USH or LSK madetation rude progi the deatred
v e internat penerated smeowang, and select SOURCE tob, 10

LIPS

necinl e wnen
s b on T addibong!
Sepen When the KEY 1 clused
(e muodlateon wone sienal somped uramd sommediotels ampes svar when the KEY 1 opne.

Nets Ay KEY moopon e outpet signal consisis of e can o oss oy o
KUY closed condition to s REY open condibon thy o

gaanz o

seeomd The earewe o ramped up on bes close. and ramped down g

153

LISH LSk

RAC TN

T osmsied anabog USHor [XE modelaton gsmg e MIC o DI audie input

RIARIB

USR] Sy

TNl

s U sBps on LSBppaniid cartees o modulation using the EEY e the progimimed s
we i modalanme Subcarne: The user must selet USEee e 1LSKe modulauen mods.

deatred trequency ol the mieemad penerated sine wine jed scieet SOURET o be TON-

When the KEY s open the et sigmal consists of the earmer eniv un o' second, 1o, when
s Fron w REY Closed condaien teos KEY open condiion tiw citen doran addimernal i
T carner s mapead wpoon hes close, ol rmped down o eor opee When the KEY 1s Siesed,
e meduizien tone sipna! < rimped epoand soemedatel cimped G when e REY [

R3C/R3E

USBpci Sine

{,\IIL""'LI‘;}{

ERSTS N TE

w2 ESInc or EXBoc modulation sy the MIC or LINY aedos mpae
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NOTICE:
This annex is incomplete without the associated technical manuat

&

Cubic Communications Inc.
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T-4150/80 TECHNICAL ANNEX

DC POWER SUPPLY OPTION

DESCRIPTION

This annex supplements the T-4150/80 technical manual and contains difference data for certain T-4150/80 models containing
a DT power supply.

DIFFERENCES

‘Fhe major differences are as follows:

Item AC Version DC Version Remarks
Power Requirements 00 -260 VAC 47 - 440 Hz, 50 wants | 20 - 32 VDC, 3A maximum
Power Connector Connector Type - IEC 320-C-13 Connector Type - MS3332W 165-1P Refer te
(rear pancl) {CCI P/N 343-002) mates with {CCI P/N 320-008) males with Pin
NEMA 5-15P (CCI P/N 696-012, MS3456W16S-1S (CCi P/N 320-009) | Description
Power Cord) table below
Line Filter PN 260340-) P/N 2608-2015-1
Power Supply Module | P/N 260259-| /N 118-083

DC POWER Connector {J1) Pin Descriptions.

Pin Signal Remarks

A NC

B POWER RETURN (GND)

C NC

D POWER RETURN tGND)

E -VDC IN =200 =32 VDC. 3A maximum

F ~\NDCIN =20 to 32 VDC, 3A maximum

G SHICLD GROUND

Except for input power. the exciter functions identically 10 the AC powered T-4150/80 unit.

Change 2 AN-1B



