





















































































































































































































































































































































































































































































































































































































































SECTION 21
IEEE — 488 BUS CONTROL

21-1. INTRODUCTION

21-2. The |EEE Interface Option enables the use of the Communications System Analyzer as a
programmable measurement instrument. When combined with a suitable programmable controller and
applications software, the major functions of the analyzer can be controlled or monitored via an |IEEE-488
standard digital interface. Thus, repetitive test routines can be performed and the data recorded quickly and
accurately with little operator interaction.

21-3. The interface characteristics conform to the specifications of the IEEE Standard Digital Interface for
Programmable Instrumentation (IEEE Standard 488) which defines both the electrical and the mechanical
interface. Control protocol is also defined by the specification. Control commands which are unique to the
analyzer are described in detail in the following paragraphs of this section.

21-4. The controller for this application should be capable of reading and writing ASCII and control
characters from and to the bus in accordance with the 488 specification. Application software is the user’s
responsibility as dictated by the controller selected, although interface and application assistance is available
from Motorola.

21-5. The IEEE option package consists of an IEEE Interface module (A8) with a rear panel connector, an
electrically programmable RF attenuator in place of the step attenuator on the RF Input Module (A11), a
fourteen position rotary switch on the front panel in place of the step attenuator shaft, and one additional ROM
memory IC on the Processor module (A9).

21-6. While in the local mode the IEEE-488 equiped system operates and performs the same as a standard
system, except the maximum RF output level is reduced to +11 dBm from +13 dBm. However, when the Remote
Enable (REN) line on the IEEE Bus is activated many of the front panel controls are disabled and their functions
placed under bus control. Refer to table 21-1 for a listing of those functions which can be controlled or
monitored via the 488 Bus.
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Table 21-1.

IEEE-488 Interface Controllable Functions

Control/Measurement

Comment

Control/Measurement

Comment

Function Switch

Generate/Power Monitor
Monitor

RF Frequency

Modulation Control

Continuous/OFF/BURST

PL Frequency

DPL Code

Wideband/Narrowband Switch

Tone A Frequency

Image High/Low Switch

Tone B Frequency

Frequency entry to be
supplied by program
Frequencies not available
from memory table

Duplex Oscillator Switch

0-10 MHz/OFF/45 MHz

Keyboard

Numeric Entries 0-9
Can be transmitted to the
bus

Time Sequence Select

Sequences 1 through
5 only (Note 2)

Wattmeter Element Select

Display Mode

Generate/Monitor
Metering

Modulation

Spectrum Analyzer

Duplex Generator

RF Memory

Tone Memory

Frequency Counter

DVM

External Wattmeter

IF

Scope AC

Scope DC

Remote Terminal Mode

(Note' 1)

Unit can aiso display a subset
of ASCII characters (numerals
0-9. upper case alpha letters
A-Z. plus other symbols—ASCII
characters 20 thru 5F Hexa-
decimal) enables display of
operator messages on CRT
display in a transparent ter-
minal mode

External Modulation

Modulation settable to any
measurable level

Code Synthesizer Modulation

(0-20 KHz dewviation in 10 Hz
steps) Note 3
(0-90% AM n 0.1% steps)

RF level

RF level settable to any

displayable level (-140 to

+11 dBm in 0 1 dBm steps
(Note 3) (Note 4)

Offset Oscillator Adjust

Duplex Generator Frequency

Settable from fg to fg + 10

MHz in 1 KHz steps (Switch)

placed in 0-10 MHz position)
(Note 3)

Scope Vertical Step Attenuator

001.01.1. 10 volts

Horizontal Scope Sweep

1.10. 100 milliseconds
1.10. 100 microseconds

External

Input Power Meter

Frequency Error

Deviation + or -

Function Mode

FM (Note: 1)
CwW

AM

SSB/DSB

SWP 1-10 MHz

SWP 0 01-1 MHz

% AM + or -

SINAD

External DVM (AC or DC)

External Frequency Count

External Power Meter FWD/REV

| Reading returned as
displayed on screen (Note 3)

Code Synthesizer Mode

PL DPL
PL/DPL Invert
Tone A

Tone B

A/B

Tone Remote

Notes. (1) May be affected by other controls (see below)
(2) Sequence 5 timing is programmable under |IEEE bus control
(3) As reading is displayed, LED corresponding to appropriate

display and function mode will illuminate
(4) The IEEE-Bus option, due to a change in the RF step attenuator
restricts the maximum RF output to +11 dBm

Since controland monitor functions of the inter-
face are implemented to obtain remote measure-

NON-CONTROLLABLE FUNCTIONS

not implemented in the interface due to their
local operator orientation. A list of these oper-

ment capability, certain front panel controls are ator oriented controls are as follows:

Power On/Off

Power Mode Indicators

Display Focus

Display Intensity
Dispersion/Sweep

Scope/DVM Vertical Vernier
Scope Trigger Level

Scope Trigger Slope

3cope Horizontal Sweep Vernier

Scope Vertical Position

Scope Horizontal Position

Receiver Squelch

Receiver Volume

Zero Beat Indicator

RF Scan

RF Memory Table

Tone Sequences, 6, 7, and 8
Entries

Deviation Limit

Battery Voltage Reading

Deviation Limit Alarm (Disabled
Under Remote Control)

Attenuator 0 Indicator

Battery Below Limit Warning

BFO Frequency Adjust

8521-66

21-7. 1EEE-488 BUS STRUCTURE

21-8. The following discussion briefly describes the 488 Bus operation. It is not a complete definition of the
total bus structure or capability. For complete information a copy of IEEE Standard 488 should be obtained.

21-9. Bus Signals. The IEEE-488 Bus consists of 16 parallel lines. The lines are divided into three groups.
Lines DI01-DI08, Data Input Output, form the 8-bit data bus for the bidirectional transfer of control and ASC I
characters. Three handshake lines, Data Valid (DAV), Not Ready for Data (NRFD), and Not Data Accepted
(NDAC), control the transfer of data on the data bus. The remaining five lines can be termed the bus
management lines with functions as follows:

Attention (ATN) — When true the data bus carries an address or
a comand when false it carries data.
— When true all devices on the bus are placed
in a known quiescent state.
— Indicates a device on the bus needs service.
— Enables the remote control feature of the devices on the bus.

— Indicates the end of a multiple byte transfire.

Interface Clear (IFC)

Service Request (SRQ)
Remote Enable (REN)
End or Indentify (EOI)

21-10. Data Transfer. Each byte of data that is transferred across the data bus is synchronized with a
handshaking procedure. This procedure allows devices with different data transfer rates to share the same
bus. The handshake cycle starts when the source device which has data to transfer checks for a false condition
on the NRFD line. When NRFD is false, all devices on the bus are ready to accept data. The source then puts the
data onto the data bus and sets the DAV toits true state. The acceptor devices input the data, setthe NRFD line
to its true state, and when ready sets the NDAC line to its false state. Because the NRFD and NDAC lines are
wire-ORed the line will not go to the false state until all devices on the bus have released the line. Thus the
slowest device on the bus determines the transfer rate. When the NDAC line goes false the source devices sets
the DAV false which in turn causes the acceptor devices to set the NDAC line true. When the acceptor devices
have completed processing the data byte just received they allow the NRFD line to go to the false state
completing the handshake. As the data transfer continues the cycle repeats for each data byte.

21-11. Bus Address. Each device on the bus is assigned a four bit address by the programer. The address
assigned to the device is set by an address switch within the device. On the analyzer the address switch is on
the |IEEE Interface Module. Only the top four switches are used to set the address. The fifth switch is unused.
To set the address use the binary equivalent of the address number and set the switches to the ON position for
a logic 1. The least significant bit is the top switch.

21-12. Programming

21-13. Programing the system analyzer consists of first addressing the unit as a listener, transferring the
control commands to the unit, and then sending a command termination sequence. To obtain data from the
system, the pertinent control commands are first transferred to the unit and then the unit is addressed as a
talker. As a talker the system outputs onto the bus the data requested by the control commands.

21-14. The bus controller is the central part of the automatic system. The program, consisting of sequences
of analyzer control commands and sequences of controller instructions for handling the return data, is
contained within the controller. The user must initially write the program so that the desired test sequences
and data outputs will be obtained. The following paragraphs define the instruction set and data formats that
can be used to control or will be returned from the system analyzer_The user must insure that the controlleris
compatible with the IEEE-488 Standard bus and that its program is correct for the instruments on the bus.
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21-15. Command Structure. Each command consists of a two letter definition prefix followed by a numeric
data field. The data field will vary in length and structure according to the definition prefix as shown in table
21-3. Spaces may be inserted anywhere in the command but are not required. Each letter or number of a
command is transferred from the bus controller to the analyzer in ASCII format. ASCII defines a 7-bit digital
code for each letter, number, and symbol commonly used in computer programming.

21-16. The first letter of the two letter prefix identifies a command category with the second letter identifying
a particular command within that category. A listing of the command categories and the corresponding first
letter is provided in table 21-2. A complete list of commands is shown in table 21-3.

Table 21-2. Command Categories

Audio Synthesizer
Control

Frequency Counter
Generate/Monitor Control
Keyboard

Modulation

Oscilliscope

Receiver

Voltmeter

Wattmeter

S<ITOZITXOTMO P

21-17. The data field is comprised of five sub-fields as shown:

+ n.n E + n
DATA SIGN / EXPONENT \ EXPONENT MAGNITUDE
DATA VALUE EXPONENT SIGN

Data limits and accompanying units are given in table 21-3. The data field is optional or not allowed for certain
commands.

21-18. Data Sign. The data sign is a single ‘+' or ‘-’ character indicating the sign of the data value. The sign
may be omitted for positive value data.

21-19. Data Value. The data value field is restricted to the numbers ‘0’ through ‘9’ and ‘.. Amaximum of five
digits to the right and to the left of the decimal point are allowed. The decimal point can be omitted for integer
values. If the value field is omitted, it is assumed to be zero.

21-20. Exponent. The presence of the “E” character in the exponent field indicates that the data value is to
be multiplied by 10 raised to the power following the “E” character. If the “E” is omitted the exponent is
assumed to be 10° or 1.

21-21. Exponent Sign. The exponent sign is a single + or - character and can be omitted for positive
exponent values.

21-22. Exponent Magnitude. The exponent magnitude is a single character 0 through 9. If the exponent
magnitude is omitted, it is assumed to be zero.
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Table 21-3. Programming Commands

Table 21-3. Programming Commands (Cont)

Table 21-3. Programming Commands (Cont)

Changes To Changes To , Changes To
Prefix Data Units | Type Function Display  Function Mode| |Prefix Data Units | Type Function Display  Function Mode Prefix Data Units | Type Function Display  Function Mod
l
AUDIO GENERATOR K5 0-127 = D | Mode Up Key Data RP  |0-1 s | } 0 Signal Presence Indication MON
0 No signal
K6 0-127 — D Mode Down Key Data 1 Signal present
AA 0-9999.9 HZ D Tone A Frequency
AB | 0-9999.9 HZ | D | Tone B Frequency MOBULATION R-  |0-99.99 kHz | O [Minus Deviation 4 FM  MON
:; 8_3339 - 8 E‘,;f i MB |-~ = | © | Meddiation Burst R+ |0-99.99 kHz | O |Plus Deviation 4 FM  MON
AS | 0-5 = D | Audio Sequence Select MC | — — C | Modulation Continuous ‘ ;
AW 0-9.99 SEC D | A ON, User Seq. (AS=5) R 0-99.99 % ‘ O |Minus % AM 4 AM MON
AX | 0-9.99 SEC | D | A OFF, User Seq. (AS=5) MO | = | © | Modulation Off R |0-09.99 % | | 0 |Plus% AM 4 AM  MON
AY | 0-9.99 SEC | D | BON, User Seq. (AS=5) . T
AZ | 0-9.99 SEC | D | B OFF, User Seq. (AS=5) LSS e M0°d:"‘u';’:LM°de w’ VOLTMETER
1 PL/DPL div VA 0-300 VOLTS | O | DVM AC 5
2 Tone A ]
CONTRIL 3 ToneB VD 0-300 VOLTS DVM DC 5
4 A/B " .
cD 0-12 _ C | Display Select 9 5 Tone Remote Vs 0-40.0 dB Sinad Reading 4 6 GEN
(1) S‘Z:uhrac::;r" ME 0-99.9 . kHz C | External Mod Level 3 GEN WATTMETER
2 Spect Analyzer (FM) WE 1-9 — D Wattmeter element number
3 Duplex Gen % (AM) 1 25W
4 RF Mem MK | 0-999 kHz | C | IkHz Mod Level 3 GEN ks
5 Tone Mem (FM) 3 10W
6 Freq Counter % (AM) 4 25W
7 DVM 5 50W
8 Ext Wattmeter MS 0-99.9 kHz(FMﬂ (e Code Synthesizer — 3 GEN 6 100W
9 IF % (AM) Mod Level 7 250W
10 Scope AC 8 500W
11 Scope DC OSCILLOSCOPE 9 1000 W
12 Termina! O 1048 — | © | Horizontal Sweep Select Wi [0-1320 WATTS| O | Internal Wattmeter 4 PWR
CF | 05 — C | Function Select 1 0 1 micro sec/div ‘ reading MON
0 FM 1 10 micro sec/div
1 CW 2 100 micro sec/div WF 0-1000 WATTS o Forward External 7
2 AM 3 1 milli sec/div Wattmeter Reading
8 SSR/DSBSC ; :gom"!' .sec/dlv. WR 0-1000 WATTS o Reverse External 7
4 SWP 1-10 MHz milli sec/div R
5 SWP 0.01-1 MHz 6 External Wattmeter Reading
. . Notes:
cG | — - C | Generate Mode GEN ov |03 - c Vg”'fg' G*:/';‘d?e'ect 1. Display is defined by the data
iv ;
cM _ _ c Monitor Mode MON i 9 V/dfv g Eatei;nna;tF::;uency Counter Display
cP | — — C | Power Monitor Mode PWR g 82)1 \\xg:: 4. Gen/Mon Mtr Display
MON 5. DVM Display
RECEIVER 6. FM if in DSBSC or SWEEP
FREQUENCY COUNTER 7. External Wattmeter Display
RH — — C High Image
FC 0-35000 kHz ] (0] ] External freq count 2
RL = — C | Low Image [
GENERATE/MONITOR
RN — - (] Narrow band
GF 0-999.9999 MHz D Generate/Monitor Frequency
RW — — (o} Wide band
GL -130.0 to DBM o} Generate RF Level GEN
+13.0 RA 0-13 10sdB | C Receive Mode Step
Attenuator Setting
KEYBOARD 0 0dB
. 1 10dB
K1 0-127 D Display Up Key Data 1 10dB
K2 0-127 — D Display Down Key Data 1 10dB
13 130dB
K3 0-127 — D Function Up Key Data
RE 0-100 — (o} Receive frequency error 4 MON
K4 0-127 — D Function Down Key Data

Programming Commands




21-23. The following are examples of correct data fields for the value 12.34:

0.1234 E+2 +0.1234 E2 1234 E-2 1234. E-2
+12.34 1234 E +1234 E-2 12.34 EO

21-24. Command Strings. A command string consists of either asingle command or multiple commandsin
succession with or without embedded spaces. A command string must be terminated with a carriage return
and a line feed character.

21-25. Command Types. Each command is one of three basic types, control selects (C), dataentry (D), and
output requests (O). Type information for each command is listed in table 21-3.

21-26. Control Selects. Control select commands select front panel switch settings. Some of these
commands do not require accompanying data, such as toggle switch commands.

21-27. Data Entry. Data entry commands replace manual entry of data through the keyboard. All of these
commands require data in the data field.

21-28. Output Requests. Output request commands allow data that is normally displayed on the CRT to be
transferred to the controller. Accompanying data is not required with output requests. The data limits and units
listed in table 21-3 for these commands refer to the return data. Output request commands cause the analyzer
to go to the proper display, function, and mode to acquire the designated reading. These states are listed in
table 21-3. The measurement however, is not made until a trigger command ‘T’ has been sent from the
controller. The trigger command causes the measurement to be made and the data held for transmission to the
controller. Then when the controller addresses the analyzer as a talker the data is output to the controller. A
reading can be retaken for any number of triggers without repeating the output request. The request is lost
however, when any command changing the display, function[ or mode is sent.

21-29. Trigger Command. The trigger command is the exception to the two character command prefix.
This command is simply the letter ‘T’ usually sent immediately following the output request command. If no
output request is pending, the trigger command is ignored.

21-30. Return Data. The data returned from the analyzer is formatted similar to the control data as shown:

%+ n E -n

= / R

DATA SIGN  DATA VALUE EXPONENT SIGN EXPONENT MAGNITUDE

The data is always returned in this format with a single exception. Data for the “RP”, signal present, command
is returned as a single digit having a value of “0” or “1”.

21-31. Data Sign. A + or - character indicates the sign of the return data.

21-32. Data Value. The data value is 1 to 5 digits in length with leading zero supression and no decimal
point.

21-33. Exponent and Exponent Sign. The letter ‘E’ followed by a ‘-’ character is always transmitted with
return data.
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21-34. Exponent Magnitude. The exponent magnitude is a single digit with a value from 0 to 9. The digit
indicates the negative power of ten that is to be multiplied with the data value to obtain the units listed in table
21-3.

21-35. Programming Commands. Table 21-3 lists the programming commands available for the system
analyzer. The table identifies the category and type of command, the data limits and units, the command
function, and any display, function, or mode change that would occur.

21-36. Terminal Mode. When the command ‘CD12’ is used, the system terminal mode is enabled. The
terminal mode allows the analyzer's CRT display and keyboard to perform as a limited function 1/0 terminal.
Possible uses for the terminal mode would be to provide test instructions to a test operator at an auto test
station.

21-37. Display Format. Once the ‘CD12’' command has been sent the terminal mode has been entered. All
further ASCII valid characters sent from the controller will appear on the CRT display. The total display area
on the CRT is 15 lines of 30 characters each. Character entry on the CRT is on the bottom line. Each line feed
character causes the bottom line to move up one place. If more than 30 lines are entered, the top lines are lost
off the top of the display. A list of valid ASCII characters for the display is provided in table 21-4 All invalid
characters are ignored in the terminal mode.

21-38. Keyboard Entry. Intheterminal mode the keyboards on the analyzer may be used to input datato the
bus controller. The ten numeric keys and the left cursor key have predefined ASC |l characters. The character
corresponds to the number on the key for the numeric keys. For the left cursor key, carriage return and line
feed characters are sent. The down cursor key causes a bus service request to be generated regardless of the
operating mode. Thus this key could be used to halt an automatic test sequence. '

21-39. The remaining pushbuttons are defined, prior to entering the terminal mode, with the use of the
keyboard control commands listed in table 21-3. Each key is assigned an ASCI| character by following the Kn
command prefix with the decimal equivalent of the binary ASCII code for that character. A list of valid ASCI|
characters and their binary and decimal equivalents are listed in table 21-4.

21-40. Data that is entered from the keyboard is stored in a 9 character buffer until addressed by the bus
controller. If more than 9 keypresses occur before the controller accesses the analyzer, the excess inputs are
lost. Once the controller has addressed the analyzer, the analyzer transmits the character data to the
controller. The analyzer will continue to transmit, or hold up the bus handshake if no keys have been pressed,
until the left cursor key is pressed. Thus every data string entry from the keyboard must terminate with the left
cursor key. As the data is transmitted to the controller it is also entered onto the CRT display.

21-41. Terminal Mode Exit. An ASCII end of transmission character (EOT) sent from the controller will
terminate the terminal mode. When the mode is terminated the analyzer returns to the Gen/Mon Mtr display,
and is ready to accept new command inputs.

21-42. Error Messages. Error messages are generated by the analyzer to help the programmer troubleshoot
his program. As control commands are received by the analyzer, they are decoded to determine the command
sent. If the analyzer is unable to decode the command it generates an error message and ignores all
succeeding commands. To clear the error condition the bus controller must address the analyzer as a talker so
that the error message will be transferred to the controller.

21-8

Table 21-4. Terminal Mode ASC |l Characters
Printable Characters

Equivalent Equivalent
ASCII ASCII
Char. Binary Hex Dec Char. Binary Hex Dec
SP 00100000 20 32 @ 01000000 40 64
! 00100001 21 33 A 01000001 41 65
A 00100010 22 34 B 01000010 42 66
# 00100011 23 35 C 01000011 43 67
$ 00100100 24 36 D 01000100 44 68
% 00100101 25 37 E 01000101 45 69
& 00100110 26 38 F 01000110 46 70
J 00100111 27 39 G 01000111 47 71
( 00101000 28 40 H 01001000 48 72
) 00101001 29 41 I 01001001 49 73
2 00101010 2A 42 J 01001010 4A 74
* 00101011 2B 43 K 01001011 4B 75
' 00101100 2C 44 L 01001100 4C 76
- 00101101 2D 45 M 01001101 4D i
. 00101110 2E 46 N 01001110 4E 78
/ 00101111 2F 47 (@) 01001111 4F 79
0 00110000 30 48 P 01010000 50 80
1 00110001 31 49 Q 01010001 51 81
2 00110010 32 50 R 01010010 52 82
3 00110011 33 51 S 01010011 53 83
4 00110100 34 52 T 01010100 54 84
5 00110101 35 53 ) 01010101 55 85
6 00110110 36 54 \' 01010110 56 86
[ 00110111 37 55 w 01010111 57 87
8 00111000 38 56 X 01011000 58 88
9 00111001 39 57 Y 01011001 59 89
: 00111010 3A 58 Z 01011010 5A 90
: 00111011 3B 59 [ 01011011 5B 91
00111100 3C 60 01011100 5C 92
= 00111101 3D 61 01011101 5D 93
00111110 3E 62 01011110 5E 94
? 00111111 3F 63 - 01011111 5F 95
NON-PRINTING CHARACTERS
Equivalent
ASCII
Char. Binary Hex Dec

EOT* 00000100 04 4

BELL 00000111 07 7

BSP 00001000 08 8

LF 00001010 0A 10

CR 00001101 0D 13

*causes exit from terminal mode




21-43. The format of the error message is:
ERROR nn (CR)(LF)

The two digit number nn defines the error condition as listed in table 22-5. The carriage return (CR) and line
feed (LF) characters are the termination sequence used by analyzer whenever it transmitts information. All
characters are ASC |l coded.

Table 21-5. Error Messages

Error Code Condition
00 Data requested without trigger
01 Involid mnemonic prefix
02 One character mnemonic (not T)
03 Invalid mnemonic suffix
04 Exponent overflow
05 Data underflow
06 Data overflow
07 Data transmitted, not allowed
08 Invalid data
09 RF input power exceeded
10 Level or mod control error

21-44. To effectively utilize the error message capability of the analyzer it is necessary to address the unitasa
talker after the transmission of each command string. The bus controller must then be programmed to
recognize the error message and to decode the error number. A successful data transmission will send back an
error code 00 when addressed as a talker. The controller should be programmed to ignore error 00 and to
display any other error to the operator. Of course if a valid output command followed by the trigger command
was sent, the talker address will result in the requested data being output to the controller.

21-45. Service Requests. There are only two conditions that will cause the analyzer to generate a service
request (SRQ) onthe bus. Ifa SRQ is generated it must be cleared by a serial poll of the analyzer. The serial poll
is a bus command which results in a data byte being sent to the controller from the analyzer. The data byte
indicates the cause of the SRQ. Table 22-6 lists the SRQ causes and the corresponding serial poll data.

Table 21-6. SRQ Data

Return Data
Condition Binary HEX DEC
Depressing Cursor 01000001 41 65
Down Key
RF load over 01000010 42 66
Temperature
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21-46. Programming Considerations. The flexibility of the IEEE-488 option is reflected in the number of
programming commands. To use these effectively and efficiently, certain programming practices should be
followed. The following paragraphs present the major considerations for effective programming.

21-47. Generate Mode. For accurate level control it is best to specify the generate frequency prior to the RF
output level. For example, the command string:

CGGFIOOGL5
sets the generate mode, a frequency of 100 MHz and an output level of +5 dBm.

21-48. Code Synthesizer. Before enabling the output of the code synthesizer with an MS, ME, or MK
command, all the necessary parameters must first be defined. Table 21-7 lists the modes and their controlled
parameters that need to be defined. It should be noted that these parameters do not need to be defined each
time a mode is selected, only when they are to be changed for that mode.

Table 21-7. Code Synthesizer Programming Considerations

Output Command String Effect
DPL Code CFOAD131MMOMS3 FM, DPL Code 131, 3 kHz FM
DPL Inverted Code CFAD313MM1MS5 FM, DPL Code 313, 5 kHz FM
PL Code CF2AP60.5MMMS30 AM, PL-60.5 Hz, 30% AM
Tone A CFAA2E3MM2MS3 FM, 2000 Hz, 3 kHz FM
Tone B CFAB2000MM3MS3 FM, 2000 Hz, 3 kHz FM
Tone Remote CFAA1.5E3AB300MM5MS3 FM, A = 1500 Hz, B = 300 Hz, 3 kHz FM
A/B Standard Sequence | CFAS4AA1E3AB2E3MM4MS3 | FM, Sequence 4, A=1kHz, B=2kHz,3kHzFM
A/B User Sequence CFAS5AA1E3AB2E3AW1 FM, Sequence 5, A =1 kHz, B =2 kHz
AX1AY1AZ1MM4MS3 1 sec on/off times, 3 kHz FM

21-49. Modulation. The system analyzer is capable of modulating with three simultaneous sources. The
commands ME, MK, and MS only affect their individual portion of the total output. Thus to avoid inadvertently
having an unwanted modulation source enabled it is recommended that all three source values be defined
together. For example;

CFMKMSME20
selects the FM mode, disables the 1 kHz and code synthesizer modulation, and set 20 kHz deviation from the
external input. The external input must be applied to the analyzer prior to sending this command.

21-50. For the generate AM mode the frequency and output level must be defined prior to selecting the
modulation level. The following command string is of the proper sequence to obtain 30% AM at 100 Mz with a
level of -100 dBm:

CGGF100GL-100MEMSMK30

21-51. The bandwidth control commands, RN and RW, range the generate FM modulator sensitivity. For
greater resolution and faster set up time for deviations less than 20 kHz use the narrowband ‘RN’ command.
Above 20 kHz deviation the wideband ‘RW’ command must be used.
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MOTOROLA INC.

Communications
Group

MOTOROLA BATTERY PACK

MODEL RTP-1002A

1. DESCRIPTION

The RTP-1002A is a battery pack and charger
designed to be mounted to the back of the R-2001 Com-
munications System Analyzer. The unit contains battery
capacity to operate the R-2001 for approximately one
hour. A constant current charging system is capable of
recharging the batteries in 16 hours.

2. OPERATION

2.1 The RTP-1002A Battery Pack is automatically

engaged when no ac power is present, and the
power switch is either in the ON or STANDBY posi-
tions. When ac power is applied, the R-2001 auto-
matically switches the RTP-1002A Battery Pack out of
the circuit and draws its power from the ac power
source.

2.2 When the power switch is in the OFEF or STAND-

BY position and ac power is applied to the
R-2001, the RTP-1002A Battery Pack draws dc current
from the R-2001 to activate the charging circuit. The
charging circuit delivers approximately 750 mA of cur-
rent until the battery voltage reaches 14 volts. As the

battery voltage reaches 14 volts, the current drops to ap-
proximately 25 mA and the high-charge indicator LED
extinguishes.

2.3 When the R-2001 systems analyzer is used with the

RTP-1002A Battery Pack, it is recommended to
keep the power switch in the STANDBY position
whenever possible. This extends the time the battery is
able to operate the R-2001 Communications System
Analyzer. The low trickle charge rate enables the bat-
teries to be left on charge indefinitely without damage
due to overcharging.

CAUTION

Do NOT permit battery discharge below
10.4 V dc as indicated on CRT in DVM
display mode; immediately turn unit
“OFF’’. Allowing battery discharge
below this level may result in permanent
damage to the battery. The R-2001 should
be plugged into ac power (117/234 V ac)
with the power switch in ‘““OFF’’ or
“STANDBY”’ position to recharge the
batteries.

«——— R2001A
COMMUNICATIONS
SYSTEM ANALYZER

RTP—-1002A

Pl cHRm BATTERY PACK

INDICATOR LED
FAEPS—29872-0
(0534)

RTP-1002A Battery Pack Mounting Detail
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All Rights Reserved
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COMPONENT SIDE  BD-CEPS-29556-0
SOLDER SIDE  BD-CEPS-29557-0
OL-CEPS-29558-0

SHOWN FROM COMPONENT SIDE

BT2
LOCATION Pl
FAEPS—29873-0
(R534)
RTP-1002A Battery Pack Parts Location Detail
rts list
RTP-1002A Battery Pack PL-6816-A
REFERENCE MOTOROLA REFERENCE MOTOROLA
SYMBOL PART NO. DESCRIPTION SYMBOL PART NO. DESCRIPTION
battery, 12 V: non-referenced items
BT1,2 60-80340A88  G-cell 1-80304AT1 BATTERY CASE includes:
capaciior, fixed: 27-80335A41 CASE, battery
c1 882096418 1UF +10%; 250 V s el el i i
c2 21-83596E10 220 pF +20%; 500 V P P .
! 15-80340A92 COVER, battery case
oo - 1-80304A72 CIRCUIT BOARD ASSEMBLY includes:
. S - : (ses.note) 42-82690A01 CLIP, fuseholder: 2 used
sllicon 43-865080 STANDOFF, threaded: 4 used
- 1-80304A73 LEAD ASSEMBLY, battery (red) includes:
5 TN e e 30-10310A26 WIRE, No. 16 stranded: 4-1/2" used
29-859118 CONTACT, receptacle
—— 1-80304A74 LEAD ASSEMBLY, battery (black) includes:
; 10-134301 WIRE, No. 16 stranded: 4-1/2” used
L 65-804906 15A slow blow 29-859118 CONTACT, receptacle
transistor: (see note) 3-120938 SCREW, machine: 4-40 x 5/16""; 4 used
% 4-7667 WASHER, Icok: No. 4 external tooth; 4 used
Q1,2 48-809302 NPN; type M8302 64-80342A54 PLATE, heatsink
) ' 1-80303A91 CABLE ASSEMBLY includes:
L‘n'lz;;:g"r"’;'r:i;‘s‘:z;ég“ w: 15-10811A08 HOUSING, connector: 4-pin
X 9-83741F01 CONTACT, receptacle: 4 used
:; ;71‘222;‘7“60 ;gb“’ w 42-80340A90 CLAMP, cable
o el o] oW 2-2888 NUT, hex: 5/8-24
< & i e A 2-7005 NUT, hex: 6-32; 4 used
RB' 17-80344A71 o 628 +°5'°/ “oW 4-7666 WASHER, lock: No. 6 external tooth; 4 used
1 dosam) ok L 14-80340A91 INSULATOR BOARD
R8 18.80342A10 iabl '°2k +20%: 12 W 75-82566B01 FOOT, rubber: 4 used
iy Lygtad: e e 3-80342A46 SCREW, machine: 6-32x 1/2”; 4 used
SR B0 3-136774 SCREW, machine: 4-40 x 1/4""; 5 used
integrated circuit: (see note) 3-132840 SCREW, machine: 8-32 x 5/8""; 2 used
U1 51-80342A59 MC1723CL :2732(7)925 \(I:VLAAS;ER, lock: No. 4 external tooth; 5 used

note: For optimum performance, replacement diodes, transistors and integrated
circuits must be ordered by Motorola part numbers.
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