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Schematic Diagram (Sheet 3 of 3)
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SECTION 21
BLOWER ASSEMBLY (A15)

21-1. For continuous high ambient temperature operation or with the IEEE control option, the blower option
provides additional cooling for the system. The blower as received from the factory will run whenever the unit
is connected to the AC line. However, a jumper shorting out a thermostat in the blower assembly may be

removed so that the fan only operates when high temperature conditions exist. A schematic of the Blower
Assembly is shown in figure 21-1.

21-1,21-2
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SECTION 22
IEEE — 488 BUS CONTROL

22-1. INTRODUCTION

22.2. The IEEE 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 |[EEE-488
standard digital interface. Thus, repetitive test routines can be performed and the data recorded quickly and
accurately with little operator interaction,

22-3. 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.

22-4. The controller for this application should be capable of reading and writing ASCH 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.

22-5. The IEEE option package consists of an |IEEE Interface module (A8) with a rear panel connector, an
electrically programmabile 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 |C on the Processor module (A9).

22-6. While in the local mode the IEEE-488 equiped system operates and performs the same as a standard
system, except the maximum RF output levelis 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 22-1 for a listing of those functions which can be controlied or
monitored via the 488 Bus.




Table 22-1.

IEEE-488 Interface Controllable Functions

Control/Measurement

Comment

Control/Measurement Comment

Function Switch

Generate/Power Monitor/
Monitor

Modulation Control

Continuous/OFF/BURST

RF Frequency

PL Frequency Frequency entry to be

DPL Code supplied by program.

Wideband/Narrowband Switch

Image High/Low Switch

Duplex Oscillator Switch

0-10 MHz/QFF/45 MHz

Keyboard Numeric Entries 0-9.
Can be transmitted to the
bus.
Display Mode  Generate/Monitor

Metering
Modulation
Spectrum Analyzer
Duplex Generator
RF Memory
Tone Memory
Frequency Counter
DVM
External Wattmeter
IF
Scope AT
Scope DC
Remote Terminal Mode

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

(Note: 1}

Function Mode

FM {Note: 1)
cw

AM

$SB/DSB

SWF 1-10 MHz

SWP 0.01-1 MHz

Code Synthesizer Mode

PL/DPL
PL/DPL Invent
Tone A

Tone B

A/B

Tone Remote

Frequencies not available

Tone A Frequency | om memory table.

Tone B Frequency

Time Sequence Select  Seguences 1 through

& only {Note: 2)

Wattmeter Element Select

External Moduiation  Moduiation settable to any

meaasurable lavel

(0-20 KHz deviation in 10 Hz
steps) (Note: 3}
{0-80% AM in 0.1% steps)

Code Synthesizer Modulation

RF level  BF 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 Mi2 position)

© {Note: 3}

Scope Vertical Step Attenuator  0.01, 6.1, 1, 10 voits

Harizontal Scope Sweep 1, 10, 100 milliseconds
1. 10, 100 microseconds

External

input Power Meter h

Frequency Error

Deviation + or -

% AM + or -

SINAD | Reading returned as

displayed on screen {Note: 3)
External DVM (AC or DC)

External Frequency Count

External Power Meter FWD/REV )

Notes: (1) May be affected by other controts (see below).
(2) Sequence 5 timing is programmable under [EEE bus control.
{3) As reading is displayed, LED corresponding to appropriate
display and function mode will illuminate.
{4} The |EEE-Bus option, due to a change in the RF step atlenuator,
restricts the maximum RF output to +11 dBm.

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

Power On/Off

Power Mode Indicators

Display Focus
Display Intensity

Dispersion/Sweep

Scope/DVM Vertical Vernier
Scope Trigger Level

Scope Trigger Slope

Scope Horizontal Sweep Vernier

NON-CONTROLLABLE FUNCTIONS

Scope Vertical Position
Scope Horizontal Position

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:

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

22-2
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22-7. |EEE-488 BUS STRUCTURE

22-8. 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.

22-9. Bus Signals. The IEEE-488 Bus consists of 16 parallel lines. The lines are divided into three groups.
Lines DI01-DI108, Data Input Output, form the 8-bit data bus for the bidirectional transfer of control and ASC Ii
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.
Interface Clear (IFC) — When true all devices on the bus are placed
in a known quiescent state.
Service Request (SRQ) — Indicates a device on the bus needs service.
Remote Enable (REN) — Enables the remote control feature of the devices on the bus.
End or Indentify (EOI) — Indicates the end of a multiple byte transfire.

22-10. 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 faise 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.

22-11. 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.

22-12. Programing

22-13. 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.

22-14. The bus controlier 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 controiler. 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.

22-3




Table 22-3  Programming Commands Table 22-3. Programming Commands (Cont}
! l Changes To Changes To
Prath Data Units | Type Function Display  Function  Mode Pretix Data Units | Type Funection Display Function  Mode
AUDD GENERATOR K3 0-127 - o] Mode Up <gy Data
K& 0-127 - ] Mode Dewn Key Data
AA 0-9899.9 HZ o] Tone A Fraguency 5
AB 0-9996 o HZ ] Tone B Frequency MODULATION
AR 0-999.9 HZ 9] PL Frequency MB oo s o Madulation Biudst
AD 0-777 — 8] DPL Code
as ] Q-5 — o Audio Sequence Select MC — — c Modulatizn Continuots
AW | 0-999 SEC D A ON, User Seq (AS=5)
AX | 0-999 SEC | D | A OFF. User Seq (AS#5) MO — & C | Modulatica Of
AY 0-8.99 SEC D B ON, User Sen, (AS=5)
MM 0-5 - | latise d
. AZ | 0090 SEC | D | B OFF. User Seq. (AS=5) G | [odumen Kode
0 PL/OSL
1 PL/DPL div
CONTROL 2 Tone A
. R _ 3 Tored
| 4 AB
co | 0-12 — c Display Select i 5 Tores Hamots
0 Gen-Mon M e o
i Modulation -99.8 Ri:: C | External #tod Level 3 GEN
2 Spect Analyzer (FA)
3 Duplex Gen % {AM)
| 4 RF Mem MK | 0-99.9 kHz | C | 1 kHz Moo Lavei 3 GEN |
5 Tone Mem
(FM)
| 6 Freq Counter O (AM)
7 DVM
| 8 Ext Watimeter M3 0-999 KHz (FM C Code Syrthesizar = 3 GEN
| g IF %o (AM) Mod Levs!
i | 10 Scope AC g
§ 11 Scope DC OSCILLOCSCOPE
¥ Terminal OH 0-6 - ') Horizontz Sweep Select
CF 0-5 - C Function Select 1 0 1 micro sec/div
0 FM 1 10 rmacrg sec/div
1 Cw 2 100 mcro sec/div
2 AM 3 1 milh secidiv
3 SSB/DSBSC 4 10 mil sec/div
! 4 SWP 1-10 MHz 5 100 il secidiv
| 5 SWP001-1 MHz 6 External ’
CG | — — Generate Mode GEN ov |03 = C | Vertical Gan Select
0 0 Widiv
CM | — —_ Manitor Mode MON i1 Yidiv
2 0 ¥dw
CP — —_ Powar Monior Mode PWAR 3 Q01 i
MON = =
RECEIVER
FREQUENCY COUNTER
ARH | — - C | High image
FC | 0-35000 kHz 1 0 | External lreq count 2
RL ~ - C | Low Image
GENERATE/MONITOR
AN — — C | Narrow band
GF | 0-999.88%9 MHz Geanerate/Manitor Frequency
RW - — c Wide band
GL -1300 0 0em C | Generate RF Level GEN
#130 HA 0-13 WsdB o Aecave Mode Step
Allenuaior Setting
KEYBOARD a 0dB
K1 | o2z — | O | Display Up Key Data .
rayupey v wds
K2 | 0-127 — O | Display Down Key Data + 10dB
13 13048
K3 0-127 — D | Function Up Key Data
RE 0-100 — O |Receive [requancy grror 4 MON
! Ka 0-127 —_ D Funcuon Down Key Data

Table 22-3  Programming Commands (Cont)
Changes To
\‘prsflx Data Units | Type Function Display Function  Modeg|
RF 0-1 — o Signal Presence lndication MON
0 N signal
i Signal present
R- 0-99 98 KMz o} Minus Deviation 4 F M MON
Re 0-99 9% kiHz o} Plus Deviation 4 Fht PN
A 0-09 99 o ] fMinus % Akt 4 Al FACIN
R (0-0299 by Q Plus % AM 4 AM MON
VOLTMETER
vaA  |D-300 WOLTS DVM AC 5
vD  |0-300 jvoLTs DVM DC 5
Vs 0-40 0 dB O |Swnad Reading 4 ] GEN
1 - —
WATTMETER
WE 18 = D |Watimeter element number
I 25W
2 5W
|3 10w
| 4 28W
| | 5 50W
| 8 100w
| 7250w
8 500w
‘ 9 1000w
i
1 Wl |0-132 0 WATTS o] internal Wattrneter 4 WA
; reading MON
wF  |o-1000 'WATTS| © | Forward Externat 7
i ‘ Wattmeter Reading
WR  |o-tooo ‘WATTS| © | Reverse External 7
Wattmeler Reading
.\
Motes
1 Display 1s defined by the data
2. Extermal Frequency Counter Display
3. FM it not AM
4 Gen/Mon Mir Display
5 DVM Dusplay
6 FMfin DSBSC or SWEEP
7 Externai Watimeter Display




22-15. 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
22-3. 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 ASCI| format. ASCII defines a 7-bit digital
code for each letter, number, and symbol commonly used in computer programming.

22-16. 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 22-2. A complete list of commands is shown in table 22-3.

Table 22-2. Command Categories

Audio Synthesizer
Control

Frequency Counter
Generate/Monitor Control
Keyboard

Modulation

Oscilliscope

Receiver

Voltmeter

Wattmeter

SE<C<TOZTROHTO P

22-17. The data field is comprised of five sub-fields as shown:

-4 n.n E b4 n
DATA SIGN / EXPONENT \ EXPONENT MAGNITUDE
DATA VALUE EXPONENT SIGN

Data limits and accompanying units are given in table 22-3. The data field is optional or not allowed for certain
commands.

22-18. 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.

22-19. DataValue. The datavalue 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 aliowed. The decimal point can be omitted for integer
values. If the value field is omitted, it is assumed to be zero.

22-20. 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.

22-21. Exponent Sign. The exponent sign is a single + or - character and can be omitted for positive
exponent values.

22-22. Exponent Magnitude. The exponent magnitude is a single character 0 through 9. If the exponent
magnitude is omitted, it is assumed 10 be zero.

22-4



22-23. 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

22-24. Command Strings. A command string consists of either a single command or multiple commands in
succession with or without embedded spaces. A command string must be terminated with a carriage return
and a line feed character.

22-25. 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 22-3.

22-26. Control Selects. Control select commands select front panel switch settings. Some of these
commands do not require accompanying data, such as toggle switch commands.

22-27. Data Entry. Data entry commands replace manual entry of data through the keyboard. All of these
commands require data in the data field.

22-28. 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 22-3 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 22-3. 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.

22-29. 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.

22-30. Return Data. The data returned from the analyzer is formatted similar to the control data as shown:

+ n E -N

" / | ™~

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".

22-31. Data Sign. A + or - character indicates the sign of the return data.

22-32. Data Value. The data value is 1 to 5 digits in length with leading zero supression and no decimal
point.

22-33. Exponent and Exponent Sign. The letter ‘E’ followed by a ‘-’ character is always transmitted with
return data.

22-7



22-34. 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
22-3.

22-35. Programming Commands. Table 22-3 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.

22-36. Terminal Mode. When the command ‘CD12’ is used, the system terminal mode is enabled. The
terminal mode aliows the analyzer's CRT display and keyboard to perform as a limited function I/0O terminal.
Possible uses for the terminal mode would be to provide test instructions to a test operator at an auto test
station.

22-37. 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 22-4. All invalid
characters are ignored in the terminal mode.

22-38. Keyboard Entry. Inthe terminal mode the keyboards on the analyzer may be used to input datato the
bus controiier. The ten numeric keys and the left cursor key have predefined ASC Il 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 regardiess of the
operating mode. Thus this key could be used to halt an automatic test sequence.

22-39. The remaining pushbuttons are defined, prior to entering the terminal mode, with the use of the
keyboard control commands listed in table 22-3. Each key is assigned an ASCI| character by followingthe Kn
command prefix with the decimal equivalent of the binary ASCII code for that character. A list of valid ASCHI
characters and their binary and decimal equivalents are listed in table 22-4.

22-40. 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
fost. 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 aiso entered onto the CRT display.

22-41. Terminal Mode Exit. An ASCIl 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.

22-42. Error Messages. Errormessages 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 atalker so
that the error message will be transferred to the controlier.

22-8



Table 22-4. Terminal Mode ASC il Characters
Printable Characters

Equivalent Equivalent
ASCIHI ASCIH
Char. Binary Hex Dec Char. Binary Hex Dec
SP 00100000 20 32 @ 01000000 40 64
! 00100001 21 33 A 01000001 41 65
" 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
' 00100111 27 39 G 01000111 47 71
{ 00101000 28 40 H 01001000 48 72
) 00101001 29 41 i 01001001 49 73
* 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 77
. 00101110 2E 46 N 01001110 4E 78
/ 00101111 2F 47 O 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 U 01010101 55 85
6 00110110 36 54 \) 01010110 56 86
7 00110111 37 55 W 01010111 57 87
8 00111000 38 56 X 01011000 58 88
9 00111001 398 57 Y 01011001 59 89
: 00111010 3A 58 4 01011010 5A 90
; 00111011 3B 59 [ 01011011 58 91
i 00111100 3C 60 01011100 5C 92
= 00111101 3D 61 ] 01011101 5D 93
00111110 3E 62 01011110 5E 94
? 00111111 3F 63 - 01011111 5F a5
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 oD 13

*causes exit from terminal mode
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22-43. 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 1l coded.

Table 22-5. 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 underfiow
06 , Data overflow
07 Data transmitted, not allowed
08 Invalid data
09 RF input power exceeded
10 Level or mod controi error

22-44. 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 controlier 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.

22-45. Service Requests. There are only two conditions that will cause the analyzer to generate a service
request (SRQ) onthebus. If a 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 22-6. 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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22-46. 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.

22-47. Generate Mode. Foraccurate level controt it is best to specify the generate frequency priorto the RF
output level. For example, the command string:

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

22-48. Code Synthesizer. Before enabling the output of the code synthesizer with an MS, ME, or MK
command, ail the necessary parameters must first be defined. Table 22-7 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 22-7. Code Synthesizer Programming Considerations

Output Command String Effect
DPL Code CFOAD131MMOMSS FM, DPL Code 131, 3 kHz FM
DPL Inverted Code CFAD313MM1MS5 FM, DPL Code 313, 5 kHz FM
PL Code CF2AP80.5MMMS30 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 | CFAS4AA1E3ABZE3MMAMS3 | FM, Sequence 4, A=1kHz, B=2kHz,3kHzFM
A/B User Sequence CFASS5AATE3AB2E3AW1 FM, Sequence 5, A = 1 kMHz, B = 2 kHz
AXTAY1AZ1MM4AMSS 1 sec on/off times, 3 kHz FM

22-49. 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 exampie;

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.

22-50. 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

22-51. 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 '‘BRW’ command must be used.

22-11




22-52. Measurements. To obtain correct monitor mode data it is necessary to first set the frequency,
bandwidth, and image prior to making the reading. Thus, it is a good practice to always place the request fora
reading as the last command in the string. For example the command string:

CMRNRHGF95 5RET ,
selects the monitor mode, narrowband, high image, and 95.5 MHz center frequency. The ‘RET’ command asks
for a frequency error reading and triggers the analyzer so that the reading will be made.

22-53. General. Overall, programming the analyzer involves the same steps as are involved when using it.
manually. A program can be fairly easily obtained by first performing the desired test sequence manually
noting each time a setting is changed and a reading made. The program is then simply a duplication of the
manual steps with control commands substituted.

22-54. R2002A Analyzer Configuration

The R2002A analyzer/gﬁfers in configuration from the standard R2001A in the following manner:

A1 Module% manual attenuator AT1 is replaced with a programmable version {P/N RTL-4064A). A
new ribbon cable assembly connected to the A8 module provides control signals for the attenuator. The
module is reidentified for ordering purposes as RTC-1003A.

A9 Module: Additional memory for the |IEEE program is added by adding U368 (E-PROM TMS 25L.32).

Front Panel Assembly A14: Rotary switch S19is added for control of the RF Input/Output level. The switch
P/N is 40-P04127T001.

Module A8 is added to the analyzer (see Section 14 for details). Ribbon cable assembly 30-P041477001 is
added from the A8 module to the rear panel of the analyzer to provide 1/0 signals.

The R2002A also contains blower assembly A15 for additional cooling (see Section 21).

22-12
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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-2001A
Communications System Analyzer. The unit contains
battery capacity to operate the R-2001A for approx-
imately 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-2001A
automatically 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 OFF or STAND-

BY position and ac power is applied to the
R-2001A, the RTP-1002A Battery Pack draws dc cur-
rent from the R-2001 A to activate the charging circuit.
The charging circuit delivers approximately 750 mA of
current 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-2001A 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-2001A Communications System
Analyzer. The low trickle charge rate enables the bat-
teries to be left on charge indefinitely without damage
due to overcharging,

HIGH CHARGE
INDICATOR LED
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RTP-1002A Battery Pack Mounting Detail
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BT1

BTZ
LOCATION

FAEPS- 208730
1RS34)
RTP-1002A Battery Pack Parts Location Detail
L]
parts list
RTP-1002A Battery Pack PL6816-0
REFERENCE  MOTOROLA PSYMBOL | PARTNO. DESCRIPTION
SYMBOL PART NO. DESCRIPTION -
battery, 12V: non-reterenced items
BT1, 2 60-80340A38 G-cell 1-80304A71 BATTERY CASE includes:
27-80335A41 CASE, battery
capacitor, fixed: 3-80340A89 SCREW, captive: 8-32x 21/32"; 2 used
<1 8-82086418 HuF 210%; 250V » 41-80342A53 SPRING, clip
c2 21-83596E£10 220 pF +20%; 500 V 15-80340A92 COVER, battery case
1-80304A72 CIRCUIT BOARD ASSEMBLY includes:
diode: {see note) 42-82690A01 CLIP, fuseholder: 2 used
CR1 48-82525G01 silicon 43-865080 STANDOFF, threaded: 4 used
1-80304A73 LEAD ASSEMBLY, battery (red) includes:
light emitting diode: 30-10310A26 WIRE, No. 16 stranded: 4-1/2” used
DSt 48-82019L.05 LED 29-859118 CONTACT, receptacle
1-80304A74 LEAD ASSEMBLY, battery {black) includes:
fuse: 10-134301 WIRE, No. 16 stranded: 4-1/2" used
F1 65-804906 15A slow blow 29-859118 CONTACT, receptacte
3-120938 SCREW, machine: 4-40 x 5/16™; 4 used
transistor: (see note) 4-7667 WASHER, lcok: No. 4 external tooth; 4 used
at2 48-869302 NPN; type M3302 64-80342A54 PLATE, heatsink
1-80303A01 CABLE ASSEMBLY includes:
resistor, fixed: + 10%; 1/4 W: 15-10811A08 HOUSING, connector: 4-pin
unless otharwise stated 9-83741F01 CONTACT, receptacte: 4 used
A1 17-B0344A80 10; 10W 42-80340A90 CLAMP, cable
R2 §-124C37 330 2-2888 NUT, hex: 5/8-24
R3 8-126C45 880; 1 W 2-7005 NUT, hex: 6-32; 4 used
R4,5 6125870 1 £5%;1/2W 47666 WASHER, iock: No. 6 external taoth; 4 used
R6 17-80344A70 0.82;2W 14-BO340A91 INSULATOR BOARD
R7 6-124A73 10k 5% 7582566801 FOOT, rubber: 4 used
R8 18-B0342A10 variable: 2k +20%; 112W 3-B0342A46 SCREW, machine: 632 x 1/2”; 4 used
R9 6-124A73 10k 5% 3-136774 SCREW, machine: 4-40 x 1/4", 5 used
hd 3-132840 SCREW, machine: 8-32 x 5/8"; 2 used
integrated circuit: (see note) 4-7667 WASHER, lock: No. 4 external tooth; 5 used
ut §1-84320A42 MC1723CL 42-850025 CLAMP
note: For optimum performance, repl it diodes, transistors and integrated
circults must be ordered by Motorola part numbers.
RTP-1002A Battery Pack

Schematic Diagram, Circuit Board Detail,
Parts Location Detail, and Parts List
o ' Motorola No. PEPS-29554-0
S : (Sheet 2 of 2}
: 3/24/80-SK
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SECTION 3.
ALIGNMENT PROCEDURE

3.1 INTRODUCTION

This section provides a basic {paragraph 3.2} and an
extended (paragraph 2.3) alignment procedure. The
basic procedure, which should accompany any service
work. requires only a calibrated oscilloscope. The
extendad proceddure, which should be performed at
ngaghel o . intervals, requires the oscillo-
s 4 -+ a calibraved digital voleme-

R , . as listed in Table 3-2. All
+d in this procedure should be
reedule 1oy Axures only.

W",?UIRED

FIFUPURLE 5L
performe:’

34, oS

TH o e b ~ the tesl equipment
i < Taea o eiipment required
e r o ol asted m Table 3-2.

i Cruipment Required
e T " Model
T - ‘ Muotorasls W
it : Q‘
<R
. '\’ vk [
i-r .
ﬂ

PRI N i

[—

AN H2GE b ok

Table 3-2.

Costituie

Exied o Test Equipment Required

Jaow s on

*Oscillose o Motorola ek
L
Motaeolu [ l% g‘

Motorala Hw

PEYgirel Voltmete:

SRE = ol Generator

A RECORE

TMac U Meter 7T 0 P Boonton 82A0
s L @IGZ] Motoroln $1067
. PestUrver Metorulu
FExtsader Card 5.t Y Motorola

Modelgjmﬁ

*An il s wsatahie sunstitute jor these sepatate cquipmeants,

3.1.2 PHEPARATION FOR ALIGNMENT
7~

1. ~Perform all alignments al normal ambient tem-
perature,

2. Remove the top cover of the unit to be aligned.

3. Turnon the univ to be aligned, allowing a warmup
time of 15 minutes before starling n}y{nment.

x_\)'-(-‘(ﬁ) !

P L 2

3.2 BASIC ALIGNMENT PROCEDURE
3.2.1 CRT INTENSITY BIAS

1. Select Scope DC display and Ext Horiz input mode
on the System Analyzer. Sel the Intensity control
fully counter clockwise,

CAUTION

No net (et a dot stay in one place
on the CRT sereen for more than
20 seconds because it will leave a
permanent burn in the phosphor.

2. Adjust the Intensity Bias potentiometer on the
Scope Amplifier board (Figure 3-1) uniil » dot
appears on the screen. You may have to use the
Vertical and Horizontal position control {Vert,
Horiz) on the front panel to bring the dot ento the
screen. Then hack off the Intensity Bias poten-
tiometer until the dot just disappears.

b
3.2.2 CRAT INTENSITY BALANGE

PETTUNTERRIIEL X NUNE St iadnlnn

!!I U N TR T BALANLE

1. 8elect Seope NC displuy and a horizontal sweep
rate of 1 mSec/Div on the System Apalyzer. Set the
burizontal timebage vernier to calibrate (Cal) and
adjust the lutensily control for a birely visible
horizontal line on the CRT,

2. Adjust the Intensity Balance potentiomerter
(Figure 3-1) for unifurm intensity of the horizon-
tal trace from left to right. The Balunce polen-
tiometer atfects the intensity on'the et side of the
trace.

32.3 CRT ASTIGMATISM AND GEOMETRY

1. Select Monitor function and Gen/Mon Mtr dis-
play on the System Analyzer. Set the Inlensity
control for a mediu-intense display.

2. While using the Focus control to maintain a
focused displuy at the center of the CRT, adjust
the Astigmatism and Geometry potentiometers
(Figure 3.1) for the best focus at the outer cdges
of the CRT with minimum pincushion and barrel
distortion of the display. The two adjustments are
interactive; to get the best display, alternate
repeated small adjustiments between the iwo

T pipt +

Y
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~TEmTICAL CENTERING AND TRACE
AROTATION

1. Sclect Gen Mo M display. Adjust the Intensity

coneri T ~fortable viewing brightness,
20 Witk cea - Point Shorting Jumper, connect

TP o the Beope Amplitier board (Figure 3-1 o
chassir ground. '

3. Adijust the Trace Rowation potentiometer (Figure
3.1 1o make the herizontal trace on the CRT per-
peadicular to the graticule center line,

4, Ad)ast the Vertical Pasition potentiometer (Figure

i1 %o that the horrontei 17 e on the CRT passes
thvogprh Lhe gratic .o point.,

B st the Trace F-. o porentiometer (Figure

w align the hoericontal trace on the CRT

Lehind the horizontal graicule line,

Remove vhe jumper from TPY.

=

3z o A ZONTAL CEN LRING

1. Select Gen/Mon Mtr display. Adjust the Tntensily
control for a comfert - viewing hrightness.

2. With the Test-Poing ~torting Jumper, connect
TF6 of the Scope Ampiticr board (Figure 3-1) to
chussis ground. ,

15-0CT-97 1&:01 SYSTEMS MICROWAVE

32./ UR{ VEHIILAL GAIN

. Connes. . Mod Out port to the vertical input
port iVeio in) on the System Analyzer's front
panel. o

2. Select Generate FM function and Scope DC dis-

play. Set the Horiz control for a sweep rate of
1 mSec/Div and the horizontal vernier to Cal. Set
the Vert control for an input sensitivity of 1V/Div
and the vertical vernier to Cal.

3. Turn the Code Synthesizer and the txt Level con-

trol OFF, and the t KHz Level control up about
half way.

4. Connect an oscilloscope with a calibrated vertical

LY RPN S A AP

[anr .8
1
e B

36930-110

Seope Amplifier Buard (A2) - Alignment Points

3. Adjust the Horizontal Position potenliometer
{Figure 3-1) so that the vertical trace on the CRT
passcs through the graticule center point.

4. Remove the jumper from TPG.

3.2.6 CRT HORIZONTAL GAIN

1. Connect the Mod Out port {0 the Ext Horiz port
on the System Analyzer's front panel.

2. select Generate FM funiction and Scope DU dis-
play. Set the Horiz control for external horizontal
input (Ext), Turn the Code Synthesizer and the
Kxt Lecel control OFF, and the | KHz [evel con-
trol = hout half way.

3. Conrec an oscilloscope with a calibrated verlical
input to TP8 on the Scope Amplifier hoard (Figure
-4

4. Using the front panel’s horizonial vern«er roptrol,

z}dj::st. for 4 3 Vp-p amplitude on the sinewave at

TPE. .

b With 3 vy .« VP8, adjust the Horizontal Gain
potentiom = -+ - jgure 3-1) for a CRT horizontal
trace of 6 . .. \Use the {ront panel controls (o
position the trace at 4 convenient place near the
center of the CRT.)

TEL: 812852 376385 P:

VEMIIGAL B L \amie

Select Gonerate FM function and Scope DC dis-
play. Set the Iloriz control for a sweep rate of

L m8ee/Div und the horizontal vernier to Cal. Set
the Vert control for an input sensitivity of 1V/Div,
and the vertical ver. 1#r to Cal.

Connect ap oscilloscope with a calibrated vertical
input to the Mod QOut port on the front panel.
Turn the Code Synthesizer and the Ext Level con-
trol OFF znd adjust the | KHz Level control for a
6 Vp-p siaewave on the atlached oscilloscope.
Disconnect, the oscilloscope from the Mod Cut port
and connect tt Viod Qul port to the Vert input

[3Y2% i
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1. Seleer fon”
Lo -
2o Wit

~iforiable viewing brightness,

* oo Mir display. Adjust the Intensity

36930- 110

Scope Amplifier Board (A2) - Alignment Points

4. Adjust the Horizontal Position potentiometer
{Figure 3-11 so that the vertical trace on the CRT

passes through the graticule center point.
4. Remove the jumper from TF6.

3.2.6 CRT HORIZONTAL GAIN

-~ #aint Shorting Jumper, congect
TP ot ths 2acope Amplifier hoard (Figure 3-1) wo
chassis ground.
Adijust the Trace Rowation potentiometer (Figure
3.: o make the bhotizontal trace on the CRT per-
peadicular te the gr v icule center line.
Ad, st the Vertical Proation potentiomerer (Figure
v 1y so that the harroatsivr e on the CRT passes
“roeoagh Lhe gradic. .o opoint.
<t the Trace F- . a0 potentiometer (Figure
1o align the honcontal trace on the CRT
i ehund the horizonial graocale line,
Remove the jumper from TP,

AR <A ZONTAL CER L8NG

Seleet Gen/Mon Mtr display. Adjust the Tnieps
control for a comfors Y- viewing brightness!
With the Fest-Poing -L.orting Jumper, connect
TP6 of the Scope Ampiificr board (Figure 3-1) to
chussis ground. X

:;.‘I

Connect the Mod Out port {o the Ext Horiz port
on the System Analyzer’s front panel.

Select Generate FM funclion and Scope DO dis-
play. Set the Horiz control for external horizonta’
input (Fxt). Turn the Code Synthesizer and the
1éxt Lol contrel OFF, and the | KHz Level con-
trol v hout half way.

Cere oo an oscilloscope with a calibrated veriica!
input to T4 on the Scope Amplitier hoard {Figure
d-4)

Using the front panel’s horizontal verneer - ntrol,
ndjost for u 3 Vp-p amplitude on the sinewave at
"T'Pa. .

With 3 Vg ..« 7'P8, adjust the Horizontal Gair
putentiome =+ (gare 3-1) for a CRT horizontai
1race of 6 - u. {Use the (ront panel controls to

position the trace al a cunvenient place near the
center of the CRT.)

15-0CT-57
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Conne.. ¢ Mod Out port to the vertical input
port «Ves in) on the Systen Analyzer's front
panel. o
Select Generate FM function and Scope 13C dis-
play. Set the Horiz control for a sweep rate of
1 mSec/1¥iv and the horizontal vernier to Cal. Set
the Vert control for an input sensitivity of 1¥/Div
and the vertical vernier to Cal.

Turn the Code Synthesizer and the txt Level con-
trol OFF, and the | KHz Level control up about
half way.

Connect an oscilloscope with a calibrated vertical
input to TP1 on the Scepe Amplificr board (Figure
3-1).

Us’i)ng the i KHz Level control on the front panel,
adjust for a 3 Vp-p amplitude on the sinewave at
TP

With 3 Vp-p at TPI, adjust the Vertical Gain
potentiometer (Figure 3-1) for & G-cm p-p sine-
wave on the CRT. (Use the {rout panel’'s Horiz and
Vert position contrals to center the wuvelurm an
the CRT) .

91

Select Generate FM function and Scope DC dis-
play. Set the Iloriz control for a sweep rate of

1 1Se¢/Div uod the horizontal vernier to Cal. Set
the Vert control for an input sensitivity of 1V/Div,
and the vertical ver. 12r to Cal.

Connect an oscilloscope with a calibrated vertical
input to the Mod Out port on the front panel.
Turn the Code Synthesizer and the Ext Levet con-
trol OFF and adjust the 1 KHz Level contro) for a
& Vp-p ssacwave on the attached oscilloscope.
[iscemnect the oscilloscope from the Mod Cut port
and connect 1 Mod Out port to the Vert input
port.

Adjust ths Jnpur Vertical Gain potentiometer vn
the Front- Pancl Interface board (Figure 5-2) for a
6-cm p-p sinewave on the CRT. (Use the front
panel’s Horiz 14 Vert position contiols to center
the wavetors o the CRT))

328 DVM ZERO
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1.0 INTRODUCTION

The R2008D/R2010D is an expansion of the R2001D
which extends its testing capability to include the
unique requirements of cellular radio systems. Any
existing R2001D communications system analyzer
can be modified to an R2008D/R2010D. With the
modification, all of the capability of the R2001D is
retained with the cellular test sequences being added
as an extension of the tone memory display.

Cellular test capability in the R2008D/R2010D in-
cludes performance verification for both the digital
signaling and the RF transceiver aspects of the cellu-
lar radio. In the cellular test mode, the analyzer simu-
lates the basic aspects of the central cell site. It pro-
vides all of the signaling required to allow both call
origination and call reception testing on the cellular
transceiver. In addition, once the voice path is estab-
lished, the R2008D/R2010D can then be used to sim-
ulate cell site to cell site handoffs, to control the
transmitter power level, and to execute performance
tests normally associated with a transceiver.

A fully automatic test sequence is provided which se-
quences through an operator selectable number of
the 666 cellular channels and measures the transmit-
ter output power, frequency error, and modulation
limiting for each channel. Provision has been made
for attachment of a serial printer RS-232, (1200
baud) to provide hardcopy output of AUTOTEST
MODE results. The printer can also print the con-
tents of the CRT display in all modes except MODU-
LATION, SPECTRUM ANALYZER, IF, AND
SCOPE, by pressing both the left cursor key and the
“0” key together.

To complete the package, the R2008D/R2010D also
provides the interface to manually control the trans-
ceivers that are compatible with the Advanced
Mobile Phone Service Cellular Mobile Telephone
Equipment Specification, July 1983, This separate
interface bypasses the normal RF signaling interface
and allows direct control over transceiver functions
such as channel selection, transmitter key, transmit-
ter audio, and receiver audio. Also available through
this interface is access to the number assignment

- module (NAM) and the nonvolatile memory (NVM).
A total of 43 commands are available for the purpose
of setting up, checking out, and troubleshooting the
cellular radio.

This manual is written as a supplement to the
R2001D Operator’s Manual (68P81069A66); refer to
the R2001D Operator’s Manual for the operating in-
structions in non-cellular testing,

U.K. Cellular Test Capability. The United King-
dom (U.K.) Cellular System Analyzer (R2010D) is
the basic R2008D analyzer with modifications to per-
mit testing of U.K. “TACS” System Cellular Mobile
Transceivers. A description of differences between
the U.S. cellular system and the “TACS” system is
found in appendix “H”.

2.0 THE CELLULAR CONCEPT

Conventional VHF mobile telephone systemns us
single transmitter site to cover a given service area,
cellular mobile telephone system, on the other har
divides the service area into smaller coverage an
called cells. A cellular system consists of a ¢

~ tinuous pattern of these hexagon-shaped cells, e
having a 5 to 10 mile radius. Within each cellisac
tralized based station which contains transceivers a
related control equipment for the channels assigr
to that cell. All of the cells within a system are t}
connected either by dedicated land lines, microw:
links, or a combination of both to a central cont
site. The central control site, or controller, is resp
sible for the overall control of the system and the
terface to the land line network,

A cellular radio-telephone in the cell system is un
the indirect control of the central controller. A ser
of control channels over which only digital signal
is allowed and voice channels which aliow both au
and signaling are used for control and data trans
as well as for conversation once the call is est
lished. The control channels are divided into th
groups: Forward control, paging, and access ch:
nels. The control channel generally provides so
basic information about the particular cellu
system such as the system identification number a
the range of channels to scan to find the paging 2
access channels. Paging channels are the norr
holding place for the idle cellular radio. When a «
is received at the central controller for a cellu
radio, the paging signaling will occur on a pag
channel. In responding to a page or when originat
a call, the radio telephone will use an access chan
where two way data transfer occurs to determine |
initial voice channel. In many systems all three c
trol channel functions will be served by the sa
channel for a particular cell. The R2008D/R201
operates in this single data control channel mo
Only in the very high density areas will multiple ch:
nels be required.

Voice channels are primarily used for conversati
with signaling being employed as necessary to eff
cell to cell handoffs, output power control on |
cellular radio and special local control features. D:
from the cell site, forward data, and data from-
mobile, reverse data, is sent at a 10 kilobit/secc
rate utilizing direct frequency modulation. The d
is formatted into groups of words with a disti
binary preamble that allows the receiver to synch
nize to the incoming data.

In addition to the digital signaling there are two
signaling mechanisms employed in the cell syste
The supervisory is one of three frequencies aroun
kilohertz. It is generated by the cell site, checked
frequency by the cellular radio, and then tra
ponded back to the cell site on the reverse cham
The cellular radio uses the SAT to verify that it tw
to the correct channel after a new voice channel c¢
mand. When the central controller signals the mol



3.0 TESTING CELLULAR RADIOS

To ensure satisfactory operation of the cellular radio,
the proper operation of the digital and analog signal-
ing functions, the transceiver function, the trans-
ceiver control function, and the information con-
tained in the Number Assignment Module (NAM)
must be verified. Since the transceiver is generally
only controllable through an on-board controller, the
first item to be checked must be that controller. For
AMPS compatible radios and for most radios in
general, a basic self check of the controller system is
performed when the radio is first turned on. If the
self test is successfully completed the handset in-
dicators are activated. If the controlier is not working
the indicators will either not activate or will activate
in an abnormal manner. Generally, a failed con-
troller will prevent further testing and trouble-
shooting until it is either replaced or repaired.

Once past the self test, the cellular radio will then at-
tempt o locate a forward control channel (FOCC).

At this point the R2008D/R2010D can be used to

supply the FOCC signal modulated with the appro-
priate forward control messages. A cradle ‘no service’
indicator will extinguish when the radio has suc-
cessfully tuned to, decoded, and responded to the
FOCC signal.

A failure at this portion of the sequence would most
likely indicate that the receiver or the receiver/con-
troller interface circuitry has failed.

The manual test mode of the R2008D/R2010D which
allows separate control and monitoring of the re-
ceiver, transmitter, and controller status can be used
to isolate the source of the failure.

With the cellular radio in service either the call
origination or the call reception capability of the
radio can be checked. With the R2008D/R2010D the
signaling exchange necessary to execute both se-
quences can be generated with the proper responses
automatically checked for accuracy. Error messages
are provided in the event that the radio does not re-
spond properly. These messages and the manual test
capability can then be used to isolate the cause of the
failure, ‘

Failure at this point would most likely be in the trans-
mitter or data generating circuitry as the receiving
circuitry had to be working to get an ‘in service’ in-
dication. .

A successful call origination or call reception test will
end with the radio on a voice channel. On the voice
channel the radio detects and checks for the correct
SAT frequency, and then transponds the SAT signal
on the reverse voice channel. It is necessary to verify
that the radio correctly identifies the SAT frequency
and that it correctly transponds the signal. The
R2008D/R2010D again handles this verification
automatically with error messages being provided in
the event of a failure.

Other functions to be checked on the voice channel
are transmitter power output and control, transmit
frequency error, and modulation limiting. Each of
these functions is easily checked with the R2008D/
R2010D with the data readouts provided on the cellu-
lar control display. Power, frequency error, and
modulation checks on other channels is implemented
with the use of the channel handoff capability. From
the cellular control display, the signaling necessary to
cause the radio to move to any cellular channel can
be initiated. For the handoff, the R2008D/R2010D
verifies the response from the radio, and once on the
new channel, verifies the correct SAT response.
Again, error messages are generated in the event of a
failure and with the manual test mode can be used to
isolate the cause of the failure.

Finally, the R2008D/R2010D can verify the termina-
tion sequence again with appropriate error messages
in the event of a failure. User unique information
such as home system identification number, tele-
phone number, and control head lock code can be
read from the NAM using the manual mode. This in-
formation will be required when servicing any cellu-
lar radio.

4.0 THE R2008D/R2010D TEST CAPABILITIES

Cellular testing capability has been made possible in
the R2008D/R2010D by the addition of one new
module over the R2001D system analyzer (see note).
A new cellular option board is added that performs
the RF and manual interfacing to the cellular tele-
phone transceiver unit. It controls the modulation of
digital messages, audio and SAT tones by using the
microprocessor to command the cellular radio.

The cellular option board also decodes the digital
messages returned by the cellular telephone. This in-
cludes synchronizing on the dotting sequence and the
word sync sequences at the start of these messages
and decoding the Manchester encoded data in the
message stream. The recovered digital information is
then sent to the microprocessor board for processing.
The cellular board also detects the presence of the 10
KHz tone sent by the cellular telephone, and can
measure its duration. It does the necessary routing of
SAT tones and audio.



Although the R2008D/R2010D can transmit only
one frequency at a time, it can switch frequencies at a
relatively fast rate, making it ideal for multiple fre-
quency checks necessary for more complete cellular
testing. Once the desired channel numbers are
selected in the initial parameters screen, the R2008D/
R2010D automatically switches its transmit and
receive frequencies to simulate transition from a for-
ward control channel to a forward voice channel, or
from one voice channel to another, to simulate a cell
handoff.

The digital messages are modulated onto the duplex
generator automatically by the R2008D/R2010D
Digital responses are decoded and analyzed to verify
that the correct message has been sent back by the
cellular telephone. Necessary data is extracted for
verification, processing and display.

The required SAT frequency is produced by the
R2008D/R2010D and the transponded SAT is
checked. There are three possible SAT frequencies,
they are 5970, 6000 and 6030 Hz.

The 10 KHz signaling tone sent by the cellular tele-
phone is measured by the R2008D/R2010D to con-
firm successful handoffs, alert and release.

While in the voice channel, the frequency error, the
output power and the peak modulation of the cellular
telephone’s carrier is constantly updated and dis-
played on the screen of the R2008D/R2010D.

Extensive software has been written to exercise the
cellular telephone in a variety of ways. Motorola’s
approach to cellular testing has been to keep testing
as simple and comprehendable as possible without
sacrificing capability. In keeping with this ideal, a
thermometer style display is used that “fills in’ as the
test progresses. Help messages can be shown that
spell out the definition of each square in the ther-
mometer display. If a problem is encountered, warn-
ing and error message numbers are displayed. Tem-
porary exits are allowed so that the power of the
other R2008D/R2010D modes can be utilized.

The software version numbers for the 9 files that
comprise the R2008D/R2010D software can be seen
if a zero key is held down while the R2008D/R2010D
is turned on. This version number display will stay on
the screen for 10 seconds; then normal operation en-
sues.

A manual test mode aliows the operator to command
the cellular telephone with any one of the 43 com-

mands defined by the Advanced Mobile Phone Ser
ice (AMPS) specification of May, 1983.

The following sections describe how to physically s
up a test, using the RF interconnect or the manu:
test interconnect. Then, operator instructions on ho
to use the cell initiated test, the mobile initiated tes
and the manual test are detailed. A list of possib
warnings-and-errors is included in Appendix E.

4.1 Setup Instructions

Connection from the R2008D/R2010D to the mobil
unit require accessories included in separate kits.
RPX-4350A - Variable RF coupler (58-80313B37)
Junction box (RTL-4137A)
Printer/junction box cable
(01-80356A73)
TNC-BNC adapter (58-80313B33)
Self Test Enable Adapter
(RTL-4148A)

RPX-4272A - Adapter cables for junction box t
AMPS type radios

RPX-4273B - Adapter cables for junction box t
Motorola DYNA-TAC mode
TISATAB822AE radios.

RPX-4274B - Adapter cables for junction bo
Motorola CT and ET series mobil
radios.

SIGNALING SEQUENCE TEST CONNECTION

The signaling sequence test mode requires an RF con
nection be made from the R2008D/R2010D to th
mobile unit. To couple the output from the duple
generator to the main RF in/out connecior, .
variable tap RF coupler 58-80313B37, is used. Con
nect the male N connector on the coupler to th
R2008D/R2010D RF in/out port. Connect th
variable tap to the duplex generator output with .
short length of BNC to BNC coax 01-80352A02
Connect the female N connector on the coupler to th
mobile unit antenna connector. A TNC and BN(
adapter, 58-80313B33, may be required to connect
the mobile unit, See figure 2.

It is sometimes useful to access some test points ol
the control head to transceiver interface during th
signaling test mode. This is accomplished by usin
the cellular junction box RTL-4137A and the adapte
cables included in either RPX-4272A, RPX-4273B
or RPX-4274B.
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4.2 Operating Instructions

Front panel selections for cellular testing

Before initiating cellular testing, make the following
adjustments and switch selections on the R2008D/
R2010D front panel. They are . . .

I

Nk W

el 4

10.

Enter a 45 MHZ offset in the DUPLEX GEN
screen.

Set the RF step attenuator to 50 dB.

Set the DISPLAY led to Signaling Sequence.
Set the FUNCTION switch to Monitor.

Set the MODULATION Cont/Off/Burst
switch to OfT.

Use the FM FUNCTION state.

Set the BW (BandWidth) switch to Wide.
Set the Image/Dplx switch to High.

Adjust the Squelch level to near threshold.
(Turn counter-clockwise until the squelch
light comes on, then back off a small
amount).

Set the variable RF tap between 1/4 to 1/2
inch from maximum coupling.

THE CELLULAR TEST SCREENS

The cellular test is accessed via the Signaling Se-
quence display. Enter ‘8’ in the ‘mode sel’ position to
access the cellular test screens. See figure 3. There are
now 5 sub-selections possible. Move the cursor down
to the ‘seq sel’ position. The 5 selections possible are
described in the following paragraphs.

SIGNALING SEQUENCE MUDE SEL)Y 8

CELLULAR SEG SELY -~

1)

a)

INITIAL FPARAMETERE

2) BEf TEST., CELL INITIATED
Ty BER TEST,
MANUAL TEST MODE
) AUTO TEST MODE

ENTER @ FOR MENU

MOBILE INITIATED

FIGURE 3.

SIGNALING SEQUENCE MODE DISPLAY

1) INITIAL PARAMETERS

This screen allows for the entry of basic paramet
concerning the celtular telephone under test ¢
selections the operator desires. See figure 4. Ent
must be made here in order to use any of the celly
signaling sequence tests. Selections are stored inn
volatile memory and are saved even if the analyze
powered down.

CELLULAR INIT FARAM SEL)
19 EXIT

S5YSTEM ID) D00BZ

MOERILE ID) 312 576 5444
FOCCy 3324

FVYC 1881 2)225 2)4350 4) 68

AUTO TEST

FVL INCREMENT) @875
FRINTER (YES=1,NO=0) 1

FIGURE 4. INITIAL PARAMETERS DISPLA

SYSTEM ID: Enter the system ID of the cell
telephone under test. Entering a SID that does
match the one of the cellular telephones under
will force the telephone to go into the ROAM st
The SID is a 15 bit binary number entered in decin

MORBRILE ID: Enter the telephone number of
cellular telephone under test. Entering the MIN ¢
does not match that of the radio under test will
vent the cellular telephone from being called in
cell initiated test. The mobile initiated test will upc
this field.

FOCC: Enter the number of the desired con
channel. Cellular radios scan channeis 313 to :
Those units configured for operation in a non-w
line carrier system consider channels in the range
to 333 as home data channels. Those units configt
for operation in a wireline carrier system consider
range 334 to 354 as home channels. However, for
purposes, any channel from 1 to 666 may be ente:
A channel selection of 334 will result in the tr
mitted frequency of 835.02 MHZ from the R200!
R2010D. This is derived from the equation be
... {(825.00 + .03 X (channel number) MHZ).



3) SEQUENCE TEST, MOBILE INITIATED..

The mobile initiated sequence test is similar to the cell
initiated test except the cellular telephone is placing
the call. This screen is accessed through the main Sig-
naling Sequence screen. See figure 7.

MOBILE INIT SEG TEST B8ELY -
1) EXIT

2) BTART TEST

1#  TLIH S#  7H  F#
HHH 4% S B#

CHaN 1)y BBy PLY B SATY 2

FIGURE 7.
MOBILE INITIATED SEQUENCE TEST DISPLAY

The selections possible are 1) EXIT, and 2) START
TEST. These selections are possible if the cursor 1s in
the home position at the top of the screen. A ‘1’ will
return the screen back to the tone memory screen. A
2’ will start the test.

Help messages describing the blocks of the therm-
ometer sequence can be accessed by moving the cur-
sor to the line underneath the squares and advancing
to the right by keying any number 1 to 9. The squares
on the top row of the thermometer display indicate
actions that will be taken by the R2008D/R2010D
during the test, The squares on the next line indicate
actions that the mobile takes are perceived by the
R2008D/R2010D. Note that the first square is filled
in since the R2008D/R2010D commences a FOCC
data stream upon entry into the mobile initiated se-
quence test screen. The cellular telephone should
‘lock up’ onto the data stream and the ‘no svc’ light
should go out. If a foreign system 1D was entered,
the ‘roam’ light will light.
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The test can be started at any time. Once com-
menced, the R2008D/R2010D will wait for a service
request from the car phone. Enter the number that is
to be called into the cellular telephone. Allow the
‘NO SVC light to go out, then depress the ‘SEND’
key the R2008D/R2010D will receive this service re-
quest message and display the called address on the
CRT screen. Verify that the called address matches
the one sent. The mobile ID and serial number are
also extracted from this message and displayed on the
CRT screen. The mobile 1D is also used to update the
Initial Parameters data. The R2008D/R2010D now
sends an initial voice channel designation message.
The R2008D/R2010D and the cellular telephone will
switch to the first FVC and RVC channel respec-
tively. See Figure 8. Just as in the cell initiated test,
voice communications can be verified, temporary ex-
ists are allowed 1o analyze the signal, handoffs are
allowed to any one of the four pre-selected forward
voice channel be changed to force a telephone drop
out. And, as in the cell initiated test, the call can be
terminated either by pressing the ‘END’ kev or by
entering a ‘1’ (End) on the top line of the display.

For a detailed description of the mobile initiated se-
quence test steps, see appendix B and D.

MOBILE INIT SEQ TEST
1Y END
2) TEMFORARY EXIT

SELY -

THFAFTLIHHESRERTE I
WHDH S LSS LSHESH

CHAN 1) 281 FLY @ 8AT)

1
M E12-978-0152 SN BROBTEES
TEL NO 1234567893 O

WaRNING 07

ERR RHZ PR W DEY HHZ
+ 1.44 B.56 4.87%
FIGURE 8.

MOBILE INITIATED TEST RESULTS SCREEN



4) MANUAL TEST MANUAL TEST MODE CONNECTION.

The manual test mode is accessed by a ‘4’ entry in the The manual test mode requires that the R2008L
‘SEQ SEL’ of the Signaling Sequence screen. See R2010D seize control of the transceiver unit by ma
figure 10. This mode aliows the operator to enter and ing connection directly to the control port on ti
send any one of the 43 commands to the transceiver mobile unit. The printer/junction box cable is co
unit of the cellular telephone as defined by the AMPS nected to the 37 pin “D” connector on the rear panel «
SPECsof May, 1983. the R2008D/R2010D, and to the 50 pin “D” connect

on the cellular junction box. The junction box is the
A ‘3 entry in the Cellular Manual Test Mode accesses connected to the mobile with an adapter cable fro
the Cellular Manual Test display, which provides test either the RPX-4272A, RPX-4273B or RPX-4274
set up information (accessory cable kit part numbers) accessory kit. The antenna connector on the mobi
for the various types of cellular units. See figure 11. can be connected either to an external antenna fi

monitoring purposes, or to the R2008D/R2010
directly into the RF in/out port or via the variable R
tap for duplex measurements. See figure 9.

—

J 25 PIN CONNECTOR
(TO PRINTER)

R2008D _
R2010D 01-80356A73
Wampy ’
DUPLEX ’ I VERT/SINAD
ouT . [ INPUT
o)
N ' Mﬁ:ﬂj;:o JUNCTION
e 3 BOX
/' j“r_’_.—-\ ~ o
TO
POWER ||——USE APPROPRIATE CABLE
SUPPLY FROM RPX-4272
RPX-4273
& A RPX-4274
[
CELLULAR
RADIO

FIGURE 9. MANUAL TEST SETUP
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CELLULAR MAN TEST MODE SEL) -
1) EXIT 2 BTART I TYFE
COMMAND)Y @2 RESTART

ENTER @ BYTES

RADIO TYFE: MOTOROLA CT7 SERIES

CELLULAR MAN TEST SEL) -
1) EXIT
TYFE SEL) 2
1) AMFS
2) MOTOROLA CT SBERIES
Zy MOTOROLA DT SERIES
4) NEC TRBEQDO SERIES
oSy GE BYAR

USE RFXA4ZE5G8 AND RFX4Z74R

FIGURE 10.
MANUAL TEST MODE DISPLAY

Move the cursor down to the command line. Enter
the desired command. The R2008D/R2010D will
echo back a mnemonic describing the command. If
the particular command requested requires addi-
tional bytes, dashed lines indicate where they should
be entered on the screen. See figure 10. If this is the
case, move the cursor over to the dashed lines and
make the necessary entries. If hexadecimal data is re-
quired, use the normal 0-9 keys, but in addition, use
the ‘up/down’ keys, of DISPLAY, FUNCTION and
MODULATION to obtain A-F. The ‘up/down’ keys
of DISPLAY are used for A and B. The ‘up/down’
keys of FUNCTION are used for C and D. The ‘up/
down’ keys of MODULATION are used for E and F.
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FIGURE 11. MANUAL TEST DISPLAY

To send the command to the transceiver unit, return
the cursor to the home position and enter a ‘2’. The
command will then be sent along with any additional
bytes required. The operator is now free to send addi-
tional commands or to exit the screen and measure
parameters using the other R2008D/R2010D test
modes,

If the command sent requires that the cellular tele-
phone return information, the R2008D/R2010D will
display the returned data automatically.

If failures occur in this handshaking procedure, an
error message is displayed on the bottom of the
screen.

Normally, the first command entered is an 01 com-
mand (SUSPEND) to set the transceiver into the test
mode so that the other commands can be utilized.
Otherwise, only STATUS, TURNAROUND, RE-
SET, RESTART and SUSPEND will function.

Repeats of the same command can be made by multi-
ple entries of ‘2’ while the cursor is in the home posi-
tion.

For a list of the 43 possible commands, see appendix
F.



5) AUTO TEST

The Auto Test Mode enables a technician to test a
cellular radio on as many channels as desired. The
R2008D/R2010D signals the radio under test as in
the sequence tests. Measured values of frequency er-

ror, output power and modulation deviation are ¢
played for each channel tested, and recorded on
optional printer. The following sections describe h
to set up and operate the R2008D/R2010D in
Auto Test Mode. See figure 12.

=

R2008D
R2010D

01-80356A73 :U 25 PIN CONNECTOR

(TO PRINTER)

50 PIN CONNECTOR
(NO CONNECTION)

MOBILE PHONE
CONTROL HEAD

JUNCTION
BOX

TO
POWER
SUPPLY

s A/

CELLULAR
RADIO

AUTO TEST SETUP

FIGURE 12.
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A. INITIAL PARAMETERS

Select the INITIAL PARAMETERS screen by key-
ing a 1 in the main Signaling Sequence screen.

SID Enter the System ID that the mobile expects. If
incorrect, or if not known, the mobile will still func-
tion but the mobile will give a ROAM indication.

FOCC Enter the FOCC (data channel) desired. The
mobile will scan the channels 313-354 as their home
system range. Mobiles configured for non-wireline
carriers consider channels 313-333 as their home sys-
tem range.

FVC 1) This channel is the first in the series of
channels to be tested. The other three FVC selections
are used only in the cell and mobile initiated se-
quences.

FVC increment This parameter specifies the chan-
nel spacing for the automatic handoffs, So if this is
100, then every 100th channel will be checked.

PRINTER (1 =YES, 0=NQ) Select a 1 if a printer
is desired, and select 0 if not. The printer is required
to have RS232, 1200 baud capability. See Appendix
G. for instructions on setting up the optional Epson
RX-80 printer, Motorola part no. RT-RX80/8148.

. AUTO TEST OPERATION

Connect the R2008D/R2010D Mod QOut jack to the
Tx Audio jack on the junction box.

On the main Signaling Sequence screen, key in selec-
tion 5 to access the auto test mode. The screen will in-
struct the operator to adjust the 1 kHz level too 2 2.0
to 2.5 volt cutput. The purpose of this is to input suf-
ficient signal so the transceiver will begin to go into
deviation limiting on each channel tested.

Key in a 2 to begin the test.

A WAIT message will be displayed as the R2008D/
R2010D adjusts the 45 MHz offset. At this point, the
R2008D/R2010D is sending out an overhead message
stream on the FOCC, as a cell would.

14

This portion of the sequence is very similar to the
MOBILE INITIATED test described earlier. The
R2008D/R2010D is waiting for a service request mes-
sage from the mobile under test. The R2008D/
R2010D now will display a SEND TEL # WHEN IN
SVC message. When the NO SVC indicator on the
car phone goes out, start a call from the mobile.

The R2008D/R2010D will now display SAT devia-
tion (not from the 1kHz Mod Out), output power
and frequency deviation of the mobile on FVC #1).
The R2008D/R2010D will wait for the data to
stabilize, and then print it out if a printer was
selected. Then, the R2008D/R2010D will issue a
release order to the mobile, and resume transmission
of overhead data on the FOCC.

After a short delay, to allow the mobile to firmly lock
onto the data stream, the R2008D/R2010D will page
the mobile using the Mobile ID number sent by the
mobile in the earlier part of the test. When the mobile
begins to ring, the operator has 10 seconds to answer
before the 10 kHz signaling tone interferes with the
SAT and deviation measurements.

The R2008D/R2010D will now display frequency er-
ror, power output and 1 kHz modulation deviation
from the mobile under test.

After a short delay, to allow the data to stabilize, the
R2008D/R2010D will execute handoff orders to step
the mobile through the FVC range up to channel 666.
The R2008D/R2010D will display and send the
measured data to the printer for each channel tested.

By looking at trends in the data over the range of
channels, a troubleshooter will be able to narrow
down the faulty functional blocks in the mobile
under test, as well as provide an historical record of
the mobile for customer assurance.
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5.0 APPLICATION NOTES
A. RECEIVER AUDIO LEVEL TESTING

1) Connect R2008D to transceiver unit via junction
box. (Refer to Fig. 13)

2) Disconnect duplex generator output if con-
nected. -

3) Select generator function and execute the follow-
ing manual mode commands:

0! Suspend
09 Load synthesizer {enter desired channel)
12 RX unmute

4) Set R2008D to desired channel (870 MHz plus
.03 X channel #) ex. §79.99 MHz equals channel
333.

S) Connect RX audio BNC connector on junction
box to Vert/Sinad input on R2008D.

6) Select GEN function on R2010D. Adjust the out-
put level to -50 dBm to simulate a strong signal.
Adjust 1 KHz modulation level 10 2.9 KHz devia-
tion.

7) With junction box compandor switch in NOR-
MAL mode, adjust radio for 100 mV RX audio
while in DVM/DIST display on R2008D. Refer
to radio maintenance manual.

8) Increase 1 KHz deviation 1o 8 KHz, read distor-
tion in either DVM/DIST or GEN/MON
display.

9) Data distortion: Using DVYM/DIST display, and
with modulation still 1 KHz at 8 KHz deviation,
measure level at discriminator test point (junc-
tion box test point for AMPS bus compliant
radios, internal radio test point for others). Us-
ing Signaling Sequence display, input 9999.9 Hz
for tone A. Turn 1 KHz modulation off. Adjust
code synth output for 8 KHz deviation using tone
A and note level at radio discriminator. Dif-
ference in level from that noted with 1 KHz mod-
ulation should be less than 3 dB,

10) Audio frequency response: Bypass the trans-
ceiver compandor, Use the Signaling Sequence
display to set tone A to 300 Hz, and tone B to
3000 Hz. Using a constant deviation level of 2.9
KHz check the level at the RX audio jack.
Typical output levels are:

300 Hz 331 mV
1000 Hz 110 mV (REF)
3000 Hz i3Imv
AUDIO RESPONSE IS -6 dB/OCTAVE
DEEMPHASIS
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B. TRANSMITTER DEVIATION

1) Connect R2008D to transceiver unit via the jus
tion box, as in manual test mode connectic
{Refer to Fig. 13.)

2) Select power monitor mode and execute the f
lowing manual mode commands:

01 Suspend

09 Load synthesizer, enter desired channel
07 Carrier on '

14 TX unmute

3) To check deviation, connect mod out jack 10 ]
audio connector on junction box. Set eithe
KHz level or code synth level using modulati
display and observe deviation on GEN/M(
display. Use Signaling Sequence display to v:
frequency of tone A or tone B to check deviati
on frequencies other than 1 KHz. Send man
mode command 13 TX mute to mute transmit
audio for further tests.

4) Signaling tone deviation can be set by sending
manual mode command 16, Signaling Tone (
to the transceiver unit. Set deviation to 8 K
measured on GEN/MON display. Manual m«
command 17, Signaling Tone Off, will deactiv
the transceiver signaling tone generator.

5} DTMF deviation can be set by executing man
mode command 42, DTMF On, and inputt
desired digit such as 06. Adjust the transcei
for approximately 8.5-9 KHz deviation (roug
equal to 9 radians peak phase deviation).

6) SAT deviation can be set by executing man
mode command 32, SATON, and entering
Set SAT deviation to 2 KHz.

C. RECEIVER SENSITIVITY

1} Connect R2008D to transceiver unit via the ju
tion box. (Refer to Fig. 13.)

2) Execute the following manual commands:
01 Suspend
09 Load synthesizer
12 Receiver unmute

3) Connect RX audio (on junction box) to R20
sinad input.

4) Set R2008D to generate on desired freque
{870 + channel # X 0.03 MHz), with | }
modulation at 8 KHz deviation.

5) Bypass the compandor on the transceiver ur

6) Adjust the RF output level on the R2008D f
12 dB sinad reading in GEN/MON display.

NOTE: One can expect 1o see a difference of abg

dB of RF level between a C-mes
weighted sinad measurement and a
weighted sinad measurement on

(to desired chan

R2008D, i.e. ~115dBm on the R2008D
-116¢

responds approximately with
C-message weighted.




D. POWER LEVEL SETTING

1) Connect R2008D to transceiver unit through the
junction box. (Refer to Fig. 13.)

2) Set R2008D to Power Monitor. Through the
manual test mode execute the following com-
mands:

01 Suspend

09 Load synthesizer (enter desired channel)
07 Carrier on

10 Set attenuator (set to 0 highest power)
NOTE: Power levels are as follows:

ATTENUATOR WATTS dBm

3.0 34.8
1.2 30.8
.48 26.8
.19 22.8

76mW 18.8
30mwW 14.8
2mw 10.8
4.8mW 6.8

NI D W e O

3) Note power level in GEN MON display. For the
lower power levels, use the R2008D spectrum
analyzer.

4) Select the spectrum analyzer display and note the
relative power level in dB.

5y In the Signaling Sequence display, execute
manual mode command 10, Set Attenuator
(select desired attenuation). )

6) Determine power level by using the spectrum
analyzer display. Note the relative power level in
dB. Power output should decrease in 4 dB steps
as transceiver attenuator ‘setting is increased
through the manual test mode commands.

E. TESTING SIGNALLING AT

THRESHOLD LEVEL

It is sometimes desirable to verify the operation of
the mobile under weak signal conditions. This can be
done by using the following procedure.

-
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1) Connect the R2008D to the transceiver unit via
the junction box as in Fig. 13,

2) Turn off the Duplex Generator and disconnect
the output from the RF tee.

3) Select the Generator function and execute the
following manual mode commands:

01 Suspend
09 Load synthesizer (enter the desired channel)

4) Set the R2008D to generate on the desired fre-
quency (870 MHz + 0.03 X channel #), ex.
879.99 MHz = channel 333.

5) Select the DVM display on the R2008D and use a
scope or meter probe to access the RSSI test
point on the junction box.

6) Set the output level on the R2008D to the desired
signaling level. A ~108 dBm level is the accepted
signaling threshold level. Note the voltage at the
RSSI test point.

7) Connect the R2008D to the transceiver unit via
the variable RF tee as in the Cell and Mobile In-
itiated Sequence tests. Reconnect the control
head to the transceiver unit.

8) Insert a 60 dB attenuator {(part no. 58-80314B21)
in series with the Duplex Generator output. Set
the variable tap on the RF tee to fully in (maxi-
mum coupling).

9) On the Initial Parameters screen, select one of
the Forward Voice Channels (FVC) to be the
same as the desired FOCC {(data channel).

10) Select either the Cell or Mobile Initiated Se-

quences. Executed the test and handoff to the
FVC loaded with the FOCC channel above.

11) Using a temporary exit from the Signaling Se-
gquence screen, select the DVM display. Monitor
the RSSI voltage and adjust the tap on the RF tee
for the same RSSI voltage noted earlier. The
signal being fed to the transceiver unit is now at
the desired threshold level.

12) Continue with any of the Cell Initiated, Mobile

Initiated or Auto Test sequences to test the per-
formance of the mobile under threshold signal-
ing conditions.




‘N3O X3ndna

A

.

R2008D
R2010D

VERT/SINAD
INPUT

01-80356A73

\J

Z MOD OUT
N
£ g:} 5 Tx

1®) RX

25 PIN CONNECTOR
]] (NO CONNECTION)

DISCRIMINATOR

]
f lE:] GND of
JUNCTION

BOX

[ ]

@

[¢]

(]

r 4

2

m

(]

-
T0
POWER
SUPPLY

m A
CELLULAR

RADIO

MANUAL MODE, TRANSCEIVER TESTS

FIGURE 13.

17




APPENDIX A
CELL INITIATED TEST STEP DEFINITION

The following illustration, figure 18, shows the major events in the Cell Initiated Sequence Test. The top line ‘
represents the forward, or from the base, data and SAT sequences. The lower line represents the reverse, or from the
mobile, data and SAT exchange. The horizontal time axis is not to scale, this illustration is a conceptual overview of

the handshaking that takes place in a cellular system.
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FIGURE 18.
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The following list corresponds to the step rectangles seen on the cell initiated sequence test screen, figure S. The first
sentence following each number is the help message that will be seen if the cursor is positioned under that test square on
the R2008D/R2010D display.

10.

12.

-,

R2008D/R2010D ACTIVATED

. FOCC-system parameter overhead messages sent.

The R2008D/R2010D sends a continuous stream of
system parameter overhead messages to the mobile
unit under test.

FOCC-paging message sent. The R2008D/R2010D
sends a paging message (o the mobile unit under
test. The paging message contains the mobile
telephone number entered in the initial parameters
screen,

Voice channel designation message sent. The
R2008D/R2010D sends a message to command the
mobile to a forward voice channel.

. Alert order sent. The R2008D/R2010D sends out an

alert order to command the mobile to start ringing.

. Power level command sent. A high power level

command is sent by the R2008D/R2010D to the
mobile.

Power level and handoff testing normal conversa-
tion mode, The R2008D/R2010D allows for
manual power level testing of the other power levels
possible from the mobile, Handoffs to the four
possible forward voice channels can be made. A
SAT drop test can be performed.

TEST COMPLETED.
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11.

MOBILE ACTIVATED

. Page response accepted. The R2008D/R2010D per-

ceives a valid page response from the mobile.

. Sat accepted. The mobile and R2008D/R2010D are

now on FVC #1. The R2008D/R2010D measures
the SAT rewurned by the mobile to verify that it is
the correct SAT.

Signaling tone accepted. The R2008D/R2010D
detects a valid signaling tone from the mobile veri-
fying that the mobile has been alerted.

. Power level order confirmation accepted. The

R2008D/R2010D has received an order confirma-
tion from the mobile.

Release signaling tone accepted. The R2008D/
R2010D has received a termination signaling tone.



APPENDIX B
MOBILE INITIATED TEST STEP DEFINITION

The following corresponds to the test step rectangles seen on the mobile initiated sequence test screen, Figure 7. The
first sentence following each number is the help message that will be seen if the cursor is positioned under that test
square on the R2008D/R2010D CRT screen.

CELL ACTIVATED MOBILE ACTIVATED
i. FOCC-system parameter overhead messages sent. -
The R2008D/R2010D sends a continuous stream of
system parameter overhead messages to the mobile
under test.

2. Service request accepted with called address. The
R2008D/R2010D accepts the service request mes-
sage, displays the telephone number, the mobile
and serial number from the mobile.

TL- Display called address.

3. Voice channel designation message sent. The
R2008DD/R2010D sends a message to the mobile, in-
structing it to tune to a forward voice channel.

4. SAT accepted. The R2008D/R2010D measures the
SAT returned by the mobile and verifies that it is
correct.

5. Power level command sent. A high power level
command is sent by the R2008D/R2010D to the
mobile,

6. Power level order confirmation accepted. The
R R2008D/R2010D has received an order confirma-
tion from the mobile.

7. Power level and handoff testing, normal conversa-
tion mode. The R2008D/R2010D allows for man-
ual power level testing of the other power levels pos-
sible from the mobile. Handoffs to the four possi-
ble forward voice channels can be made. A SAT
drop test can be performed.

8. Mobile terminates RVC. The R2008D/R2010D has
received a termination tone from the unit under
test.

9. TEST COMPLETED.
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'APPENDIX C
DETAILED CELL INITIATED TEST ACTIONS

The following describes in more detail what goes on in a typical cell initiated sequence test. It includes internal func-
tions to the celiular telephone. This is only a brief summary. Refer to the AMPS specification for a more detailed
description and to find the definitions of various acronyms used.

R2008D/R2010D MOBILE

Enter initial parameters through the initial parameters
screen of the tone memory mode.

SYSTEM ID

MOBILE 1D

FOCC

FVC #1 TO #4

FVC INCREMENT (AUTO TEST)

PRINTER (YES/NO)

Power up mobile. Mobile performs DC power up task.

Enter cell initiated sequence test screen. The R2008D/
R2010D starts to send a continuous stream of system
parameter overhead messages.

Mobile performs initialization task.

. Scan control channels

Tune to R2008D/R2010D FOCC.
Acquire word sync.

Receive overhead messages.
Update overhead information.

moOwp

Perform paging channel selection task.

Scan paging channels,

Tune to R2008D/R2010D FOCC.

Acquire word sync.

Receive overhead message.

Perform overhead message processing task.

monwp>

Enter idle task examine data for:
A. Paging match.

B. User request.

C. Order. 4

D. Overhead message.

Receive paging message. Perform page response task.
. Scan access channels.

Tune to R2008D/R2010D FOCC.

Acquire word sync.

Retrieve internal access parameters.

Wait random delay.

Seize RECC.

Perform service request subtask.

Enter await message subtask.

ZOMMOO W

Accept page response. Extract mobile number and serial
number and display on R2008D/R2010D.

Send initial voice channel designation message.

Tune to FVC.

25



* Accept transponded SAT as an indication of mobile
confirmation.

Send alert order.

Accept signaling tone (10KHZ) as confirmation of alert
order.

Send power level command. High power.

Accept order confirmation. Manual power level testing
permitted. Select power levels 0-7.

Verify order confirmation.

Handoff testing permitted. Select FVC.

Confirm 50 msec signaling tone time for the handoff.
Switch to the new FVC,

SAT drop testing permitted. Select a new SAT frequen-
¢y (1-3).

Repeat power level and/or handoffs above as described.

Temporary exists allowed to analyze signals using the
other R2008D/R2010D modes.

26

Perform initial voice channel confirmation subtask.
Tune receiver to R2008D/R2010D FVC.
Adjust transmit frequency to RVC.

Adjust rf power to VMAC,

Turn on SAT.

Set DSCMM to SCC.

Mmooy

Enter waiting for order task.

Receive alert order.
A. Turn on 10 KHZ signaling tone.
B. Generate “ring”.

Enter waiting for answer task. A Maximum of 65
seconds allowed for answer.

Off hook (mobile is answered). Signaling tone is turned
off.

Enter conversation task.
A. Set audio mode to conversation,
B. Two way audio conversation now in progress.

Adjust power level to that requested and send order
confirmation.

Adjust power level to that requested and send order
confirmation.

Send a 50 msec signaling tone as a confirmation.
Change to the new RVC.

If a new SAT selected, the mobile should stop transmit-

ting after 5 seconds.



z

Receive termination signaling tone.
duration.

End of cell initiated sequence test,

Check for proper

27

On - hook (mobile hangs up). Enter release task.
A. Set audio mode to idle.
B. Send signaling tone (10KHZ) for 1.8 seconds.



APPENDIX E ,
WARNING AND ERROR MESSAGES

The warnings and errors possible in cellular testing are outlined in the following table.
- SUMMARY OF WARNING AND ERROR MESSAGES

WARNINGS

Power level order confirmation not accepted.
Handoff signaling tone out of limits.
Termination signaling tone out of limits.
Invalid DTMF keycode. (Manual Test only)
Incorrect SAT returned.

~ W e =

ERRORS
4 Channel out of 1-666 limit
11 Page response not valid
12 Page response not received
13 Alert signaling tone not accepted
14 Handoff signaling tone not accepted
18 Service request message sent by mobile in error
19 SAT not returned o
20 Too many bytes in free format command
21 Bell command not in 1-43 range
22 Transceiver does not acknowledge command
23 Transceiver’s DCL has not gone high
24 Transceiver has not set TCL low
25 Transceiver has not set TCL line high
26 Transceiver not powered up
27 Transceiver did not accept all commands words
28 Transceiver did not send all response words
29 Too many bits in response word
30 Too few bits in response word
31 Transceiver timed out in idie state
32 Transceiver timed out in-data state
33 Opcode error
34 No response from transceiver

WARNING 1
Power level order confirmation not accepted. The R2608D/R2010D has sent the cellular telephone a power
level command. The telephone’s confirmation has not been received or it has been detected as incorrect.
Possible causes are low cellular telephone sensitivity, excessive loss in the RF test connections or an attenua-
tion setting that is too high on the R2008D/R2010D,

WARNING 3
Handoff signaling tone out of limits. The R2008D/R2010D has detected that a 10Khz signalling tone sent by
the cellular telephone the cellular telephone in response to a handoff message is out of limits. The typical
duration is 50 msec. This warning is displayed if the duration is outside a 40-60 msec window. g
WARNING 4

Termination signaling tone out of limits. The R2008D/R2010D has detected that the duration of the termina-
tion 10 kHz signaling tone is out of limits. The typical duration is 1.8 seconds. This warning is displayed if
the duration is outside a 1.7 to 1.9 second window.

WARNING 7 o=
Incorrect SAT returned. The R2008D/R2010D has detected that the SAT transponded back by the cellular
telephone is out of limits. The three SAT tones are 5970, 6000 and 6030 Hz. The R2008D/R2010D allows a
window of #+ 10 Hz around the proper SAT. This warning can be induced if a large amount of background
noise is present while initiating a sequence test, while doing handoffs or while performing an auto test se-

quence.
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ERROR 4
Channel out of 001-(1)000 limit. A channel number entered in the initial parameters screen, is outside the
001-(1)000 limit allowed as valid FOCC and FV(C’s. :

ERROR 11

Page response not valid. The page response sent by the cellular telephone is not valid. This error can be in-
duced if the squelch control js set too close to ‘breaking’ or if the signal from the cellular telephone is at-
tenuated too much due to a problem with the RF cable hookup, the R2008DD/R2010D has too much attenua-
tion dialed in on its front panel or if the cellular telephone has a transmitter that is below normal power. This
is visually verified by looking at the red Sig Lvl lamp on the R2008D/R2010D front panel and by checking
the current drawn by the transceiver unit. Normally, the LED will light once for a split second to indicate the
R2008D/R2010D has received a paging reply. If the LED flickers several times over a 2 second period, the
cellular telephone is trying to reply but the R2008D/R2010D does not recognize the transmission as a valid
page response. If the LED does not light, check to be sure the car telephone is set up and that power is ap-
plied properly.

ERROR 12
Page response not received. This error indicates that the cellular telephone is not responding to a page
message issued by the R2008D/R2010D. Check the R2008D/R2010D Sig Lvl LED as in error 11 above. Also,
if the transceiver unit is transmitting, as verified by increased current draw, the radio may be locked onto
spurious signal from the R2008D/R2010D Duplex Generator. If this is suspected, a 60 dB attenuator (part
no. 58-80314B21) may be inserted in series with the Duplex Generator output jack.

ERROR 13
Alert signaling tone not accepted. This error indicates that the analyzer did not detect the 10KHz signaling
tone from the cellular telephone.

ERROR 14
Handoff Signaling Tone not accepted. The mobile issues a 50 msec burst of signaling tone (10 kHz) in
response to a handoff order while in the conversation mode, This error indicates that the R2008D/R2010D
detects this tone to be outside a 40 to 60 msec window.

ERROR 18
Service request message invalid. The R2008D/R2010D has received a data packet from the mobile but it is not
interpreting the received data as a valid service request message. This can be caused by the squelch breaking
prematurely on the R2008D/R2010D, or by noise mixed with the incoming data packet. Make certain that the
squelch on the R2008D/R2010D is not ‘breaking’ on noise. In normal operation, the Sig Lvl LED on the
R2008D/R2010D will flash briefly while the R2008D/R2010D difficulties recognizing the service request, the
LED will flicker several times during a 2 second interval. Verify good RF cable connections. Check the at-
tenuation setting on tohe R2008D/R2010D (typically set at -50 dB). ‘ -

ERROR 19 ‘

SAT not returned. A supervisory audio tone (SAT), even the wrong SAT, has not been returned by the
cellular telephone. This error generally indicates that the cellular telephone has not shifted frequencies cor-
rectly as a result of an initial voice channel designation message or a handoff message. This error can be in-
duced if the background ambient noise during a test is excessive.

*NOTE: The following errors are related to the manual test mode. Refer to figure 11 for an example of the
STATUS command transfer sequence.

ERROR 20
Too many butes were specified in the manual mode free format (00) command. Only 3 bytes are allowed.

ERROR 21
Manual test command not in 1-43 range. The command entered is not in the 1-43 range of commands allowes
by the AMPS spec.

ERROR 22
Transceiver does not acknowledge the command. The transceiver does not acknowledge the command jus
sent. It can result if the cable between the R2008D/R2010D and the transceiver unit is not making good con
nection. Also check power connection to the mobile unit. Only 5 of the 43 commands will function before ai
01 SUSPEND command is sent. These are: STATUS, TURNAROUND, RESTART, RESET and SUSPEND
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ERROR 23
Transceiver has not set DCL high. This error indicates that a command requiring returned information has
been sent, but the direction controf line (DCL) has not been set high by the transceiver unit, a necessary con-
dition for the returned data transfer. This line is controlled by the transceiver.

S,

ERROR 24
Transceiver has not set TCL low. This error indicates that a command requiring returned data has been sent,
and the direction control line (DCL) has gone high indicating the transceiver understands that it is to return
data, however, the test control line (TCL) has not gone low. The TCL must go low to indicate valid data on
the manual bus.

ERROR 25
Transceiver has not set TCL high. This error indicates that a command requiring returned information has
been sent, and the DCL has gone high indicating the transceiver is to return data, and the TCL has gone low
to flag the R2008D/R2010D to read the data from the manual bus, however, the TCL has not gone back high
to indicate the R2008D/R2010D has read the manual bus. The transceiver should return the TCL high when it
senses that the R2008D/R2010D has lowered the clock line (CL) and has returned it high after reading data
from the transceiver on the manual bus.

ERROR 26 : :
' Transceiver not powered up. The transceiver unit did not turn on or is not connected to a power source.
Check all power connections and Re-Try the command.

ERROR 27
Transceiver did not accept all command words. The transceiver unit did not acknowledge receipt of all data
sent by the R2008D/R2010D.

ERROR 28
Transceiver did not send all response words. The transceiver unit did not send all expected data to the
R2008D/R2010D. :

ERROR 29
Too many bits in response word.

ERROR 30
Too few bits in response word.

ERROR 31
Transceiver timed out in idle state.

ERROR 32
Transceiver timed out in data state.

Error 29, 30, 31, and 32 usually mean that the microprocessor in the transceiver malfunctioned.

ERROR 33
Opcode error-transceiver did not recognize a command word-usually with another error code.

ERROR 34
Transceiver did not transmit any response.

Words to the R2008D/R2010D. Check radio power and cabling connections to eliminate obvious sources of
trouble and try again,




APPENDIX F
MANUAL TEST COMMANDS

01 SUSPEND - Terminate the normal mode and enter the test mode. Perform initialization as specified b
the INIT command and await further test commands, The autonomous timer shall be res
periodically unless a RESETOFF command received.

02 RESTART - Terminate the test mode, enter the normal mode and restart call processing tasks.

03 STATUS - Return the transceiver unit status 1o the R2008D/R2010D. Status definitions are:

PL: Power level 0 (highest) - 7 (lowest)
CARR: carrier (1-on)
TN: Signaling tone (1-on)
TXM: Transmit audio mute (1-muted)
RXM: Receive audio mute (1-muted)
WS: Word synchronization (1-ws acquired)
MODE: I-contro! channel, 0-voice channel
Bi: Current state of majority voted busy/idle
(0-busy, 1-idle) ;

SAT: SAT frequency is encoded as follows:

00 - 5970 HZ

01 - 6000 HZ

10 - 6030 HZ

11 - NO SAT LOCK

04 RESET - Reset the autonomous timer

05 TURNAROUND -echo the byte following the command to the R2008D/R2010D
- requires 1 byte additional data

06 INIT - Inttialize the transceiver unit to the following state:
1 - Carrier off
2 - Attenuation - 0 DB
3 - Receive audio muted
4 - Transmit audio muted
S - Signaling tone off
6 - Autonomous timer reset and its periodic resetting enabled
7 - SAT-OFF
8 - DTMF and audio tones-off

07 CARRIER-ON - Turn the carrier on. Transpond sat only if the SATCN command was previously receive
08 CARRIER-OFF -Turn the carrier off.

09 LOAD-SYNTH - Set the synthesizer to the channel specified by the 4 dxgus following the command: e.g. 03:
sets synthesizer to channel #334.

10 SET-ATTN -Set the RF power attenuation to the value specified in the data byte following the cor
mand.

0-7 for lowest to high - attenuation

11 RXMUTE - Mute the recéive-audio signal.

12 RXUNMUTE - Unmute the receive-audio signal.

13 TXMUTE - Mute the transmit-audio signal.

14 TXUNMUTE - Unmute the transmit-audio signal.

15 RESETOFF r{»Discominue periodic resetting of the autonomous timer (allow timer to time out).
16 STON - Transmit a continuous signaling tone,
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17

18

19

20

21

22

STOFF - Stop transmission of the signaling tone.

SETUP - Transmit a 5-word reverse control channel message. The digital color code shall be 11 and
-each of the five words shall consist of the following 48-bit data pattern (repeated 5 times):
FF,00,AA,55,CC,33. No channel scan, busy-idle determination, or BCH encoding is to be
performed. (There may or may not be forward control channel data present). The trans-
ceiver unit shall turn on the carrier at the start of transmission and turn off the carrier at the
termination.

VOICE ’ - Transmit a 2-word reverse volce channe]l message. Each of the 2 words shall consist of the
same 48-bit data pattern specified for the setup command. The Transceiver unit shall turn
on the carrier at the start of transmission and turn off the carrier at the termination.

RCVSU - Receive a 2-word forward control channel message, perform majority voting but no error
correction and return the 10 bytes of data received to the TS,

RCVVC - Receive a 1-word forward voice channel message perform majority voting but no error cor-
rection, and return the 5 bytes of data received to the TS.

SEND-NAM - Return the information contained in the number assignment module (NAM) to the TS.

- Number assignment module. The number assignment module (NAM) is a separate entity in
the mobile equipment that shall store the following information.

- System identification of home mobile service area (SID). The SID is a 15-bit number that i is
used by the mobile equipment to make the home/roam decision.

- Local use mark. This 1-bit mark is used to make the local control state decision.

- Min mark. This 1-bit mark when set to ‘I’ indicates that home mobile equipment shall send
extended address information upon origination and page response.

- Mobile identification number (MIN). The MIN (consisting of MINI and MIN2) is a 34-bit
number that identifies the mobile equipment.

- Station class mark (SCM). The SCM is a 4-bit number that identifies the type of the mobile
equipment.

- Initial paging channels in home MSA (IPCH). The IPCH is an 11-bit number that is the
channel number of the first control channel on which the mobxle equipment wil] receive
pages when it is in its home MSA

- Access overload class (ACCOLC). The ACCOLC is a 4-bit number zhat 1dem1f:es which
overload class field is used to control access by the mobile equipment.

- Preferred system mark. This I-bit mark when set to ‘I’ identifies that the mobile
equipment’s preferred system is system A; otherwise, the preferred system is system.

- Group identification mark {(GIM). The GIM is a 4-bit number indicating how many bits of
the SIDH, starting with the most significant, comprise the group identification.

- Lock combination. This 12-bit number represents the sequence of three decimal digits that
is used in unlocking the mobile equipment,

- End-to-end signaling mark. This 1-bit mark when set to ‘1’ indicates that the mobile equip-
ment will have a DTMF keypad while in conversation mode.

- Repertory mark. This 1-bit mark when set to ‘1’ indicates that the mobile equipment is op-
tioned for repertory storage.

- Horn-alert mark. This 1-bit mark when set to ‘1’ indicates that the mobile equipment is op-
tioned for horn-alert.
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- Hands-free mark. This 1-bit mark when set to ‘1’ indicates that the mobile equipment is of
tioned for use with a hands-free control unit.

- Rewurn the resident memory data located at the address specified in the 2 bytes foliowin
the command. The first and second bytes shall contain, respectively, the most and leas
significant parts of the 16-bit address.

- Return the software version information to the R2008D/R2010D.

- Return the 32-bit serial number to the R2008D/R2010D. Display in hexadecimal.

- Receive contiguous 1-word messages on the control channel. Perform majority voting an:
error correction on each message. Maintain separate counts of the number of uncorrectabl
and correctable errors detected until a terminate command is received. If the count exceed
255 (decimal}, a count of 255 is to be returned.

|

- Same as RCVSI except on the voice channel.

- Receive contiguous l-word messages on the control channel. Maintain a count of th
number of word synchronization sequences (11100010010) detected until a terminate com
mand is received. The counter shall be 16 bits wide and the data shall be returned in th
following format: :

BYTE | 15------ 8
BYTE 2 Towenn- 0

-Same as WSTS except on the voice channel.

- Receive continiuous forward control channel data, extract and perform majority voting or
the busy-idle bits, and respond to status commands, and return the current state of the ma
jority voted busy-idle bit. Reception of an INIT command terminates sequence.

- Terminate operation off the previously issued RCVSI, RCVVI, WSTS, or WSTV com
mand and return the data collected to the TS.

.- Enable the transmission of SAT. The byte of data following the operational code shall con-
tain the color code of the SAT frequency that the transceiver unit may expect 1o receive (se¢
table below). SAT shall be transmitted if the carrier is currently on or if a subsequent
carrier-on command is received.

COLOR CODE VYALUE SAT FREQUENCY

00 5970 HZ
01 6000 HZ
02 6030 HZ

- Disable the transmission of SAT.

- Transmit continuous 5-word reverse control channel messages. The digital color code shall
be 10. Each of the 5 words shall consist of the 48-bit data pattern specified by the 6 bytes of
data following the command. The data messages shall be contiguous. Subsequent reception
of an init command shall terminate the transmission. The transceiver unit shall turn on the
carrier at the start of the transmission.

- Activate the high audio tone {1150 HZ) and apply it to the receive-audio line.

- Deactivate the high audio tone.

- Activate the low audio tone (770 HZ) and apply it to the receive-audio line.

- Deactivate the low audio tone.

- Initialize non-volatile memory. Set registration memory and called-address repertory
memory to zeros. Set lock state to active (locked).
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40 RNVM - Read non-volatile memory and return to TS. The least-significant bit of the first byte
transmitted shall contain the lock state, 1-active (locked). The next 80 bytes transmitted
shall contain the called-address repertory (10 called-addresses (0-9), 8 bytes each). The first
byte transmitted shall contain the two most-significant digits of called-address 9. The next <
20 bytes shall contain the registration memory (4 entries of 5 bytes each) in the format
shown below. Each group of 5 bytes shall be transmitted with the most-significant byte

~  first.
41  WNVM - Receive 101 bytes from the TS (formatted as in TNVM) and write them to the non-volatile
memory.
42 DTMFON - Activate the DTMF generator with the tones associated with the keycode given in the byte

following the command. Apply DTMF signals to the modulator and DTMF sidetone to the
receive-audio line.

KEY CODES

00-09 CORRESPOND TO 0-9 ON KEYPAD
10 * 15 AUX ALERT
11 # 16 CLR
12 SEND 17 STORE
13 END 18 RECALL
14 LOCK 19 MUTE
43 DTMFOFF - deactivate the DTMF generator.




APPENDIX G
EPSON RX-80/1.X-80 PRINTER SETUP

The optional RT-RX80/8148 printer as shipped by EPSON is configured for parallel operation. To use it with th
R2008D/R2010D, the 8148 serial interface card must be installed. Both the main PC board in the printer and the inter
face card have a series of DIP switches that must be set as follows:

~ Main Board

DIP SWi 1-1 off DIP SW2 2-1 on
1-2 off 2-2 on
1-3 off 2-3 off
1-4 off 2-4 off
1-5 off
1-6 on
1-7 on
i-8 on

8148 Serial Board

DIP SWI i-1 off DIP SW2 2-1 on (off-paraliel)

1-2 off 2-2 on
1-3 off 2-3 off
1-4 off 2-4 off
1-5 on 2-5 off
1-6 off 2-6 off
1-7 off

1-8 off

Leave jumpers in factory set position,

Note: If the printer is also to be used as a parallel printer for the R-1801 A NAM application, DIP SW2-1 on the 814
board may be brought out to an external toggle switch. In this case, leave SW2-] off.

These switch settings correspond to:
1200 baud, no parity, 8 bit word length
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APPENDIX H :
U.K. CELLULAR SYSTEM ANALYZER (R2010D) DIFFERENCES

Basically, the U.K. (United Kingdom) TACS cellular system is very similar to the U.S. system. The pertinent dif-
ferences are as follows:

A.

Signaling Tone
The R2010D has been modified to accept a sngnahng tone of 8KHz, at a peak deviation of 6.4 KHz. The
U.S. system uses a tone of 10KHz.

System Deviation
The TACS system uses the following deviations:

AUDIO: 2-3 KHz at a standard microphone input. See transceiver manual for required input levels.
DATA: 6.4 KHz at an 8KHz rate. ‘

SAT TONES: 1.7 KHz.

SIGNALLING TONES: 6.4 KHz.

Channel Frequencies

The TACS systemn uses 1000 channels at 25 KHz channel spacing. The mobile transmitter frequencies start
at 890.0125 MHz (channel 1) and the mobile receiver is 45 MHz higher (channel 1 = 935.0125 MHz). To
determine channel frequency, use the following formulas:

TX frequency = (889.9875 + (channel #) x 0.025) MHz
RX frequency = (934.9875 + (channel #) x 0.025) MHz

Enter channels into the R2010D in the format channel #1 = 001, channel #1000 = 000, because the R2010D
channel field is only 3 digits. Refer to figure 19.

Telephone Number and N.A.M. Protocols
See the transceiver manufacturer’s literature for a full discussion of N.A.M. and telephone number
formats.
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