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INTRODUCTION

The HP Model 8660A/B/C Synthesized Signal Generator is a programmable
instrument. This means that most of the 8660A/B/C's functions (frequency, output
level, modulation parameters) can be controlled by an external device such as a
computer, calculator, or card reader,

When equipped with Option 005, the 8660A/B/C can be controlled by one of
these external devices via the Hewlett-Packard Interface Bus (HP - IB).

This application note provides the information necessary to write HP Model
9820A/21A or 9830A calculator programs which will control the 8660A/B/C
Option 005 Synthesized Signal Generator, via the HP-1B. The emphasis in this
application note will be on calculator programming examples. Hardware consider-
ations will be included only in the chapters on Instrument Configuration (Chapter
2), Hardware Connection (Chapter 3) and Instrument Timing (Chapter 8).

It is assumed that the reader is already familiar with the operation of both
the 8660A/B/C and at least one of the calculators. If not, consult these instruments'
respective operating and service manuals.



[Center Frequency)

Frequency may be programmed over the full frequency range of the RF plug-in
being used. Below 1300 MHz, frequency resolution is 1 Hz (100 Hz with Option 004
8660A/B/C). Above 1300 MHz, resolution is 2 Hz (200 Hz with Option 004 8660
A/B/C).

'PL" I

Output level is programmable in 1 dB steps over the full output range of the
RF Section plug-in installed.

» MODULATION (86632A /B, 86633A/B Maodulatio
Amplitude modulation mode, modulation source, and modulation depth are
all programmable. Modulation depth can be programmed in 1% steps from 0 fo
99%.

J NCY MODULATION ([86632A/B, 86633A/B, 86635A Modulation Section
FM mode, modulation source, and peak FM deviation can all be remotely
programmed when using the above modulation section plug-ins.

The resolution to which FM deviation can be programmed depends on which
plug-in is installed and, in the case of the 86603A RF Section, on whether the
selected RF carrier frequency is above or below 1300 MHz. The range over which
FM deviation can be programmed depends on which mode range is selected.
(FM x 0.1, FM x 1.0, FM x 10—86632A /B, 86635A; FM x 0.1, FM x 1.0—86633A/B).

Table 1 -1 shows the resolution and range for each combination of modulation
section plug-in, MODE, and center frequency range (<1300 MHz, =1300 MHz). In
addition, because it is necessary to program half the desired deviation for certain
combinations of plug-ins and center frequencies, the table also indicates when the
actual FM deviation will be twice the programmed value.

Below 1300 MHz, the actual FM deviation must not exceed the range listed
for each mode in Table 1-1, even though it may be possible to program outside
that range.

Here is an example of how to use Table 1-1.

It is desired to program an 86632B to an FM deviation of 18 kHz
when the RF Section is at a frequency <1300 MHz. The table tells
us to program FM MODE to FM x 1.0, and to program 9 kHz devia-
tion, i.e., one-half of the desired (actual) FM deviation.

It is also possible to program 9 kHz deviation in the FM x 0.1
mode. However, because the actual deviation would now be 18
kHz, and because this deviation exceeds the range of the FM x 0.1
mode [0-9.9 kHz), the modulation section would now be operating
out of spec.




Table 1-1. FM Programming Ranges and Resolutions

MODE
(RANGE)
RF
Center
Frequency M x 0.1 FM x 1.0 FM x 10
Plug-in (MHz) (0-9.9 kHz) (0-99 kHz) (0-990 kHz)
B6632A <1300 0.1 kHz 1 kHz 10 kHz
> 1300 0.2 kHz* 2 kHz* 20 kHz*
866328 <1300 0.2 kHz* 2 kHz* 20 kHz*
> 1300 0.2 kHz* 2 kHz* 20 kHz*
B6633A <1300 0.1 kHz 1 kHz N. A,
> 1300 0.2 kHz* 2 kHz* N. A,
866338 <1300 0.1 kHz 1 kHz N. A
>1300 0.2 kHz* 2 kHz" N. A,
B6635A <1300 0.2 kHz* 2 kHz* 20 kHz*
>1300 0.2 kHz* 2 kHz* 20 kHz*

* Actual FM deviation is twice the programmed value.
N. A. = Not Available

¢M mode, modulation source, and ¢M deviation can all be remotely pro-
grammed when using the 86635A. Below 1300 MHz, the resolution to which ¢M
deviation can be programmed is 2° over a range of 0-100°. Above 1300 MHz, the
resolution to which ¢M deviation can be programmed is also 2°, but over a wider
range of 0-200°. The actual ¢M deviation is always twice the programmed value.

Only ¢M mode can be programmed when using the 86634A.

The FM CAL function of the 86632A/B and the 86635A can be remotely
programmed.

The frequency step function of the 8660B/C can be remotely programmed,
Below 1300 MHz, minimum programmable step size is 1 Hz. Above 1300 MHz,
minimum programmable step size is 2 Hz.



ENERA

In order to be HP - IB compatible the 8660A/B/C Synthesized Signal Generator
must be equipped (either factory installed or retrofit) with Option 005.

»ATOCTIT AT

In order to be HP - IB compatible, the 9820A/21A Calculator must be equipped
with a 11144A ASCII Bus Interface Card, a 11224A Peripheral Control 1II ROM
and a 10631A/B/C ASCII Interface Cable. The 11224A and the 10631C are available
as standard accessories with the 11144A-020 ASCII Bus Interface Card.

120A CALt I ATOR

In order to be HP - IB compatible, the 9830A Calculator must be equipped with
a 11144A ASCII Bus Interface Card, a 11272B/F or Option 272 Extended 1I/0 ROM,
and a 10631A/B/C ASCII Interface Cable. The 11272B/F and the 10631C are avail-
able as standard accessories with the 11144A-030 ASCII Bus Interface Card.

The picture below shows the connections necessary between the 9820A/21A
or 9830A Calculator and the 8660A/B/C.




While the actual software commands used to program the 8660A/B/C depend
on which calculator is being used, the general format of these commands does not.
This chapter outlines the basic format. Programming examples are given in Chap-
ters 6 and 7.

UTTING THE 8660A/B/C INTO REMOTE
Before any of the 8660A/B/C's function can be controlled externally by a
calculator, the 8660A/B/C must be placed in the remote mode of operation. In
remote, all front panel controls except for the ON-OFF switch and FM CAL are
locked out.

To place the 8660A/B/C in remote, the remote line must be enabled and, in
addition, the instrument must be addressed.

Addressing is a convention for determining which instruments in an HP-IB
system are to send, which are to receive and which are to ignore programming
information.

The 8660A/B/C is capable of receiving and ignoring, but is not capable of
sending, information on the HP - IB.

In order for the 8660A/B/C to receive programming information it must be
addressed to listen and the calculator must be addressed to talk. In order to make
the 8660A/B/C ignore programming information being sent to other instruments,
it must be unaddressed. While unaddressed, the 8660A/B/C will remain insensitive
to any information being sent to other instruments in a system.

BG6DA/B/C PROGRAMMING SEQUENCE

Once the 8660A/B/C is in remote and addressed to listen, its functions can be
programmed. The format for programming the instrument’s functions is as follows:

1. Output a setting for the function to be programmed. This setting will be
either a frequency, output level, or modulation parameter depending on
what program code follows.

2. Output a program code to tell the 8660A/B/C which function is to be pro-
grammed. Upon receipt of the program code the 8660A/B/C will switch the
programmed function to its new state.

Program codes consist of a single character. These codes and their associated
functions are shown in Table 4-1,



Table 4-1. Program Codes, Addresses, and Modulation Codes

Program Codes
Center Frequency
Frequency Step 1
Frequency Step |
Frequency x2
Frequency x1
Output Level
AM-FM-M Function
Modulation Level
3FM CAL
Addresses
8660A/B/C Listen (Factory Set)
Other 8660A/B/C Listen
Other 8660A/B/C Listen for
Other 8660A/B/C Listen ’J‘ﬂ"i}t_,ff“’
Other 8660A/B/C Listen
Universal Unlisten
Calculator Talk
*Device Clear

Modulation Source (Output Before Mode)
INT 1 kHz
INT 400 Hz
EXT DC
EXT AC
SEXT AC Unleveled

Modulation Mode (Output After Source)
Modulation OFF
7FM x 10
FMx 1.0
FM x 0.1
EAM
M

18660B/C only.

2 8660A/B equipped with 86603A (Option 003) RF Section.

3 B6G32A/8, BEEISA.

4 Listen address is changed by resetting switches on the HP-IB Input Assembly Board (mainframe serial prefix 1947A
and above), For earlier prefix numbers, listen address is changed by re-wiring jumpers on the HP-1B Input Assembly

Board.

5 Sets frequency to 1 MHz, turns modulation OFF. Also sets attenuation to —140 dBm (RF Sections serial prefix 1335A

and above).
& 86G33A/B only.
7 86632A/B and 86635A only,
8 86632A/8B, 86633A/B only,
¥ BEG3I5A only,

Calculator Character
(
A
B
G

|
c

$
%

>
?

u
DISPLAY 4

L= - s

VA S B




Several programming conventions unique to the 8660A/B/C are described
below:

In order to satisfy the internal logic requirements of the 8660A/B/C, the least
significant digits and the most significant digits of all numerical settings (frequency,
output level, % AM, FM deviation) must be exchanged. In order to do this, the
resolution for the function to be programmed and the maximum allowable number
of significant digits must be known.

Resolution for each function is given in Chapter 1. The table below lists the
allowable number of significant digits for each 8660A/B/C function.

Table 5 - 1. Programmable Significant Digits

Function Number of Significant Digits
Frequency 10
Output Level 3
% AM 2
FM Deviation 2
{all ranges)
oM 2

Thus to program the 8660A/B/C to 0012476538 Hz (10 significant digits), the
number 8356742100 would be output to the 8660A/B/C. To program 07% AM
modulation (2 significant digits), the number 70 would be output.

Chapters 6 and 7 will demonstrate short, fast software subroutines which do
this digit reversal automatically.

All frequencies are expressed in Hz (as opposed to gigahertz or megahertz).

Output level is referenced to 413 dBm (1 V). This reference operation involves
subtracting 13 from the desired output level. After this subtraction, the most and
least significant digits are exchanged. For instance, to program the 8660A/B/C to
—071 dBm, first subtract 13 to get —084, and then exchange the most and least sig-
nificant digits to get —480. Thus outputting —480, followed by the proper program
code, will program the 8660A/B/C to an output level of —071 dBm. (The minus sign
need not be included in the output).



VIODULATION SOURCE AND MODULATION MODE

Modulation source (EXT, INT. 400 Hz, etc.) and modulation mode (AM, FM x
0.1, FM x 1.0, FM x 10, $M) can also be programmed. The various sources are repre-
sented by a single character and the various modes are also represented by a single

character. The mode character must always be output after the source character.
The AM-FM-¢$M Function program is output after mode.

MODULATION LEVEI

In addition to source and mode, a third modulation parameter Modulation
Level, must also be programmed. This two-digit parameter represents different
quantities depending on what modulation mode is selected.

If AM mode is selected, (86632A/B, 86633A/B) then this third parameter
represents AM depth, expressed as %. AM depth can be programmed in 1% steps
from 0 to 99%.

If FM mode is selected, (86632A/B, 86633A/B, 86635A) then this parameter
represents peak FM deviation, expressed in kilohertz. FM mode is split into three
ranges, FM x 0.1, FM x 1.0, and FM x 10 (FM x 0.1, FM x 1.0 only on 86633A/B).

On FM x 0.1, the actual peak deviation is 0.1 times the programmed value;
on FM x 10 the peak deviation is 10 times the programmed value.

The effects of the doubling system (see Table 1-1) and the mode range must
be taken into account individually.

If ¢M mode is selected (86635A), then the Modulation Level parameter repre-
sents phase deviation in degrees. Below 1300 MHz the resolution to which phase
deviation can be programmed is 2° over a range of 0-100°. Above 1300 MHz
the resolution to which phase deviation can be programmed is also 2° but over a
wider range of 0-200°, The actual phase deviation is always twice the programmed
value.

The next two chapters will present examples which show in more detail how
modulation is programmed.

OUTPUT STATES AFTER LOCAL>REMOTE TRANSITION

When the 8660A/B/C is put into the REMOTE mode, frequency will remain
unchanged, the modulation section will turn off and output level will go either to
the last programmed value or, if level has not yet been programmed, to —140 dBm
(serial prefix 1335A and above).

QUTPUT STATES AFTER REMOTE-LOCAL TRANSITION

When the 8660B/C is brought back from the REMOTE mode of operation
into the LOCAL mode, all functions except frequency will return to the states
specified by the instrument's front panel controls. However, frequency will remain
at the last value entered in the REMOTE mode.






The Hewlett-Packard Model 9820A/21A Calculator provides all the control
capabilities necessary to program the 8660A/B/C Synthesized Signal Generator.
It is assumed in the following examples that the user has properly connected the
8660A/B/C to the 9820A/21A Calculator as shown in Chapter 3, and that the
proper options and accessories are installed in both the 8660A/B/C and the
9820A/21A as described in Chapter 2.

This chapter is written so that the reader can follow along on the calculator
while reading the text.

To put the 8660A/B/C into remote, store the following lines, and press END,
EXECUTE, RUN PROGRAM. The front panel 8660A/B/C REMOTE indicator
should light.

Comments
G
FMT Y828 WRET 13k Enables Remote Line
E: [ W i = Address Instruments

The first line above (line 0) enables the remote line, thus allowing the
8660A/B/C to go into remote, as soon as it is addressed to listen. The second
line above (line 1) accomplishes this addressing. The characters within the quote
field in line 1 are addresses and they are automatically output to the HP-IB
sequentially, starting with the leftmost character and ending with the rightmost.
Thus by referring to the HP - IB coding table (Table 4-1) it can be seen that the
effect of this statement is to first unaddress all instruments on the HP - IB ("?"), then
address the 9820A/21A to talk (“U”) and finally address the 8660A/B/C to
listen (*'3").

As stated in Chapter 2, the 8660A/B/C will not go into remote until it is
addressed, which means the remote light on the 8660A/B/C will not go on until

CHID "2E"

is executed. To convince yourself of this, turn the 8660A/B/C off and then turn
it back on again. This automatically puts the 8660A/B/C in LOCAL (front panel
remote light off). Now store the following program:

10




Comments

FRT Ya«: 24URT 13- —=s Enables Remote Line
L&
3 4 Wiy — Stop
- Address Instruments

Press END, EXECUTE. When RUN PROGRAM is pressed, line 0 is executed,
and the program halts at the STP instruction in line 1. At this point the 8660A/B/C
is still in LOCAL. When RUN PROGRAM is pressed again, line (2) is executed
and the 8660A/B/C goes into REMOTE (front panel REMOTE light on).

If other instruments are on the bus, it will be necessary to unaddress the
8660A/B/C so that information may be sent to these other instruments. To un-
address the 8660A/B/C, key in

O

and press EXECUTE. The 8660A/B/C is now unaddressed, and will ignore any
information being transmitted to other instruments until it is once again addressed
to listen.

The 8660A/B/C can also be unaddressed by pushing the calculator STOP
key. This can lead to unexpected results, however, if the user did not intend to
unaddress the 8660A/B/C when the STOP key was pressed.

A program executed STP statement does not unaddress the 8660A/B/C.

When the last statement was executed, (CMD “?") the 8660A/B/C remained
in remote. If it is desired to bring the 8660A/B/C back into the local mode,
execute the following line:

FMT YasZ5WHET 13k

As soon as this line is executed, the 8660A/B/C should return to LOCAL (front
panel REMOTE light goes out).

PROGRAMMING THE 8660A/B/C WITH LITERALS (9820A/B/C Calculator)
Many times it is desirable to program the 8660A/B/C to a fixed frequency
or a fixed output level, ete. This inveolves programming with literals, where a
literal is defined as any character within a quote field. Programming with literals
is useful any time an 8660A/B/C's functions need be programmed to only one

state during a test, or when successive states of a function are not mathematically
related.

11



In the examples that follow, it is assumed that the remote enable statement
FHMT Y323 WET 13k

has already been executed. This statement need only be executed once unless a
remote disable statement

FHT 742 23WRT 13k
has been executed, thus putting the instrument back into LOCAL.

As a first example of how to control the 8660A/B/C, suppose that it is
desired to program 57.34 MHz. The procedure for doing this is outlined below.
The first three steps are done in the user's head and only the last step is done
on the calculator. (The section on programming with variables will show how
the first three steps below can also be done on the calculator.)

Programming the 8660A/B/C to 57.34 MHz
1. Change the frequency to Hertz (57340000)

2. Add enough leading zeroes to get 10 significant digits (0057340000)

3. Reverse the order of the most significant and the least significant digits to
get the number 0000437500. (The leading zeroes can now be omitted).

4. Execute the line

5 e SRR B

BE
The 8660A/B/C will now read 57.3¢ MHz.

It is important that the above syntax be well understood, and therefore a
detailed description follows.

The ?U3 in the first quote field performs the same addressing function as
outlined in the last section. However, the machine treats characters in the second
quote field differently. Instead of converting these characters into addresses, the
calculator converts them into program data. This program data is sent to the
8660A/B/C one character at a time, starting with the /, then the 4, etc, The
following paragraph describes the purpose of each of these characters in detail.

The / clears a temporary storage register inside the 8660A/B/C. It must be
the first character output to the 8660A/B/C after it is put into remote. However,
this temporary register is automatically cleared every time the 8660A/B/C re-
ceives a program code and therefore it is not necessary (although it won't hurt)
to output the / more than this one time, after the 8660A/B/C has been placed in
remote.

The digits 437500 which represent, in this case, the desired output frequency,
go into the temporary storage register mentioned above. As soon as the program
code [(] is received, the 8660A/B/C changes its output frequency and then clears
the temporary storage register.

12




Because the 8660A/B/C is capable of storing information, and because this
information is not erased until a program code is received, the following lines
would also program the instrument to 57.34 MHz.

Comments

108 O B S B R ~ Output 43
-~ Output 75
~— Qutput 00

A

Output frequency program code [ (1.

The following examples show how to program other 8660A/B/C functions.
Refer to Table 4-1 to verify the program codes used.

- 21 MHz at —43 dBm Comments

or
Lt ) - These three examples show that the syn-
LD "olaty T izet tax used to output literals is not unique.
EEELT R 650 is obtained by subtracting 13 from
—A3 and then reversing the order of the
digits.
or
(51
L R B B R S el
"
13
GED "2E"s "e5RG"
‘_..
27% AM INT. 400 Hz
(86632A/B, 86633A/B) Comments

2 sets INT 400 Hz; 8 sets AM mode, § is

AT S s AM-FM-¢M FUNCTION program code; 72

"; 'I--- """ ’ sets 27% AM depth; % is MODULATION
LEVEL program code.

13



2.4 kHz FM, EXT AC LEV
(86632A, B6633A/B)

38 kHz FM, INT 1 kHz
FM CAL (86632A)

@

CHD “2U3"“y "83%12

48° Phase deviation, EXT DC
(86635A)

(5
CHD "2Uz"y"d4ahgd
£

Modulation OFF

oo
==

Comments

B sets EXT AC; 4 sets FM x 0.1 mode; $
is AM-FM-¢M FUNCTION program code; 42
sets 2.4 kHz deviation; % is MODULATION
LEVEL program code. (For center frequency
>1300 MHz, and for 86632B and 86635A
plug-ins, program 1.2 kHz deviation.)

Comments

83 sets 38 kHz deviation; % is MODU-
LATION LEVEL program code; 1 sets INT
1 kHz; 2 sets FM x 1.0; $ is AM-FM-¢M
FUNCTION program code, & is FM CAL
program code. (For center frequencies
>1300 MHz and for 86632B plug-in, pro-
gram 19 kHz deviation).

Comments

42 sets 48° deviation (remember actual
deviation = 2 x programmed deviation);
% is MODULATION LEVEL program code;
4 sets EXT DC, < sets phase modulation,
$ is AM-FM-¢M FUNCTION program code.

Comments

First 0 can be any number; second 0 turns
modulation off; $ is AM-FM-pM FUNCTION
program code.




PROGRAMMING THE 8680A/B/C WITH VARIABLES (9820A/21A Calculator)

Under most circumstances, it is desirable to change the frequency, output
level, and modulation parameters many times during the course of a measurement.
Under such circumstances it is convenient to output the contents of variables.
The present section illustrates how this is done.

The first thing that needs to be understood is that once the 8660A/B/C is
addressed to listen and the 9820A/21A is addressed to talk with

GHMD “8U3Yk

it is not necessary to repeat this instruction until the 8660A/B/C is unaddressed.
In the following discussion, it will be assumed that the 8660A/B/C has been
addressed, and that it has received a /, thus clearing its temporary register.

The general 9820A/21A syntax for programming the 8660A/B/C with vari-
ables is:

0) FMT n, FXD % .0, "x;", FXD % .0, “x2", . . .

1) WRT 13.n, R1, R2, . . .
where n is a format number, and can be any integer from 0 to 9; R1, R2, etc. are
the variables to be output; FXD %*.0 is the format associated with these variables;
and xi, X, etc. are program codes. Line 0 must always be executed before line 1.

Before proceeding further, a short example may be helpful:

18.374 MHz, —92 dBm Comments

Output the contents of R1 followed by
the contents of R2, and C.

As seen in the last example, it is still necessary to reverse the order of the digits
of both center frequency and level. The following subroutine will do this re-
arrangement quickly, efficiently and automatically. This subroutine requires that
the number to be inverted be divided by a constant. This number is 10° for fre-
quency, 10° for output level, and 10' for modulation level. After the number is
divided by the appropriate constant, the result is placed in the C register. The
inverted number is returned in the B register.

15



Ay
;iﬂw"a,;aﬂaﬂﬁsk
GTO +83 (1BASAI
INT C+B3BSIF [(C
~ZHT r1*1@*@]m91

[i:ﬁn e o

[ ?3—13]f1EZvC§
533 CIHY R

e

FHT By FRD %, @s"i
;:FHH E T e
MRT 2.2 R1sREF

9 ?“ LR ESBE
GTO #63 (1ERA)
INT C+B+B3IF (10
“IHT Cl#18+0)=@3
RET

16

This subroutine reverses the order of the
digits of a number passed to it in the C
register. The result is returned in the B
register.

Invert 105 MHz and store result in R1.

‘Subtract 13 from —73 dBm, invert, and

store result in R2.

Format statement.

Output am_zfants of R1, center ﬂ'equemr

program code m,mnlentsbfl?.mut'
mMpmwmnwmu&

Digit inversion subroutine.




Modulation level can also be programmed with variables.

29% AM, INT 400 Hz
(86632A/B, B6633A/B) Comments

= Modulation format statement.
= Invert 29.
- Qutput 28%, then contents of B, and

modulation level program code (%)

- Digit inversion subroutine.

Programming above 1300 MHz (86603A RF Section) is no different than pro-
gramming below 1300 MHz when the 8660C mainframe is used. However, when
an B660A or 8660B mainframe is used, an extra programming step is necessary to
switch the doubler into the circuit, and the user must remember that the actual
output frequency will be twice the programmed frequency.

2340 MHz (8660A/B) : Comments

5
G D, LR
12
234bER 2 L EBSTS == Divide 2340 MHz by 2 and invert.
GSE " IHV"E
&

MT 4:sF8D *. 82" ( - Center frequency format.
Yot i
HET 13,45 BF ~ Output frequency, followed by center fre-
o quency program code [(], and frequency
STE doubler ON program code (G).
CINY"S o1 FHS BBk — “Invert" subroutine.
GTO +@5 Ciaff]
THT C+B=BIIF (00
~IHWT Ci#lE+C)=H3
RET F

17



The next three examples begin to illustrate the real power of programming
with variables. All three are used to generate a frequency sweep, both linear and

log. In an actual automatic test system a measurement might be made at each
frequency.

1-11 MHz, Linear Sweep

101 Points (B660A/B/C) Comments
5B
L IR W S
12
FPRT SaFEl #.8.™1 — Center frequency format statement.
i 5
IEE+R1F =3 Initialize sweep end points.
1 1E6+ Rl
-2 Initialize sweep increment.
o Invert start frequency.
&
WET 1Z.5«BF - Qutput new frequency.
IF RE:RLIIRI+R2+R — End of sweep? No—change frequency.
1:GTO "SWEEF"F
STE F
1_-‘_.| :
B B o B o B —= “Invert” subroutine.
16

GTO 483 (18A+A)
INT C+E+BiIF ((C
~INT C1 #1800 =03
RET +

The next program does the same thing as the last program, but uses the fre-

quency step of the 8660B/C mainframe to change the frequency. This method pro-
duces a faster sweep.
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1-11 MHz, Linear Sweep

101 Points (B8660B/C) Comments
5 H
LMD "eust)
14
FIT BeFED *,8s"1( =it Center frequency format statement.
‘+
EHT FEACTIRAY . Pl o i Frequency STEP7 format statement.
{EGSR1F
g
L lEs=+Rek - Initialize sweep end point and sweep in-
& crement.
(RE-R11s]Ba+RaF
EE

LE3=Cy G5B "IN =2 Invert start frequency.

—— Output start frequency.
) Invert sweep increment frequency.
—y Output increment frequency.
SWE IF B2k = End of sweep? No—output frequency STEP]
sRI+RESHR1ISWURT 13 program code (A).
erGTO +8k
114
STE E
123
CTHMT S LR s Bl =1 “Invert" subroutine.
i3

IHNT C+B+BilF (1
~THT Cl#1@+0)=@;
RET F

Two things should be noted in the last example. First, in line 9, no format
number is necessary because the FMT and WRT statements appear on the same
line. Second, note that the increment frequency is output only once (line 9). Once
the 8660B/C has stored this increment, its frequency can be changed merely by
outputting the STEP! progream (A). This is done with the WRT 13.7 statement
in line 10.
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The final frequency sweep example shows how to generate a logarithmic sweep.

1-11 MHz Logarithmic Sweep,
101 Points (B660A/B/C) Comments

FMT SeFuD 880 = Center Frequency format statement.

and Initialize sweep endpoints.
= Generate logarithmic multiplier.
s Invert start frequency.
=3 End of sweep? No—change frequency.
F
B & S T 8 S B oz “Invert subroutine.”

-

LaR=RA1
IF 1t

The final example of this section shows how to use the User Definable Function
ROM (11222A) to reduce programming of most of the 8660A/B/C's functions to
a single, simple easy to use statement.

This function works with any 8660A/B/C provided that either a 86632A/B or
86633A/B is installed (unless modulation is not programmed, in which case any
modulation section plug-in can be used). The user must still remember to program
half the desired FM deviation for those plug-ins that require it (see Table 1 - 1). Also,
at frequencies greater than 1300 MHz, half the desired frequency must be pro-
grammed when using an 8660A or 8660B mainframe.

20




To use this User Definable Function (UDF) load the following program into

any one of the UDF keys:

8660A/B/C UDF

A
"RFEET"SFMT ¥YZ«d
11 o S S W (R W e

F_a

16

IF LaBBsF1iyFNT
GUTWET 1RIGTOD 3

FMT “1"3WRT 13k

IF P3=030+P6]
GTO “MOD"F

41
IF Pa=180+PaiPos
LE»PPRLTO P

PEETHT (~IHT

LOG (1+P5)12P&) P
T
£
24 2+PE) +PEF

"IHAT

"MOD"SFMT FED *.
BrFED #.84"F"
Fal 4%,8: "5"3sWET
12 PdaPesPEE

B

IHT [(Pl#1ERI~1E%
FEPRGEE T THY "
18

FE&+P&l

11

INT (FE2-13)71EE
FPsGEE " IHY"F
1@

FUD #,8s “CU5URT
13+ PEs PEF
1"|x

GTOD 16k

143

ST AT I == I
|_

151

GTO +87 (1BP9+F3)
INT P7+FE8+P8iIF
((FP-INT P71#10%
P71=@35RET F
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Comments

Put 8660A/B/C into remote, address it.

If frequency is greater than 1300 MHz,
throw frequency X2 switch.

Throw frequency X1 switch.

Turn off modulation? Yes—go to “MO0D."

Is AM wanted? Yes—go to 7.

No, AM is not wanted—compute FM mode
range.

Scale and invert FM deviation.

Output modulation parameters.

Scale and invert frequency.

Store inverted frequency in temporary
register (P6).

Scale & invert output level.

Output both frequency & output level.

“Invert’ subroutine.



Now that this program is loaded, all that is necessary to program the
8660A/B/C's previously mentioned functions is to execute the following syntax
(either from the keyboard or from a program):

CLL RFSET x4, Xa, X3, X4, X5

where:
x; = Frequency in MHz
xz2 = Output level in dBm
X3 = 0 for no modulation (MODULATION OFF)
= 1 for AM
= 2 for FM
Xs = Source of modulation
1 = INT 1 kHz
2 = INT 400 Hz
4 = EXT DC
8 = EXT AC
9 = EXT AC UNLEVELED (86633A/B)
X5 = % modulation, if AM;
Peak deviation, in kHz, if FM

X1, X2, X3, X4, X5 can be variables (R1, R7, A, C, etc.) or constants (7, 354, 96, etc.).

As can be seen, this program does all the necessary conversions such as
changing from MHz to Hz, referencing output level to +13 dBm, choosing the
range for FM and, of course, exchanging the most and least significant digits of
all numerical data output to the 8660A/B/C. However, the resolution and ranges
available still depend on the individual plug-ins, and it is up to the user of this
UDF to make sure that these ranges are not exceeded.
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9830A CALCULATOR CONTROIL OF THE S660A/B/(

The Hewlett-Packard Model 9830A Calculator provides all the control capa-
bilities necessary to program the 8660A/B/C Synthesized Signal Generator. It is
assumed in the following examples that the user has properly connected the
8660A/B/C to the 9830A Calculator as shown in Chapter 3, and that the proper
options and accessories are installed in both the 8660A/B/C and the 9830A as
described in Chapter 2.

This chapter is written so that the reader can follow along on the calculator
while reading the text.

\DDRESSING THE 8660A/B/C

To put the 8660A/B/C into remote, store the following lines, then press RUN,
EXECUTE. The front panel 8660A/B/C REMOTE indicator should light.

JB FEM LIMES 28-38 EMABLE THE EEMOTE LIHE.
26 FORMAT B

2@ OUTPUT 1228788

48 REM LIME 58 ADDEESSES THE Sg:3
41 REM THE &&&eBRSB-C TO LISTEH.
0 ) (= N

EMHD

HH TO THLESs

o)
[ B0 |

As stated in the program, lines 20 and 30 enable the remote line, thus allowing
the 8660A/B/C to go into remote, as soon as it is addressed to listen. Line 50
accomplishes this addressing. The characters within the quote field in this line are
addresses and they are automatically output to the HP-IB sequentially, starting
with the leftmost character and ending with the rightmost. Thus by referring to the
HP - IB coding table (Table 4 - 1) it can be seen that the effect of this statement is to
first unaddress all instruments on the HP - IB (“?"), then address the 9830A to talk
(“U"), and finally address the 8660A/B/C to listen (*3").

As stated in Chapter 3, the 8660A/B/C will not go into remote until it is
addressed, which means the remote light on the 8660A/B/C will not go on until

CHD o3

is executed. To convince yourself of this, turn the 8660A/B/C off and then turn it
back on again. This automatically puts the 8660A/B/C in LOCAL (front panel
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remote light off). Now store the following program:

LE REM EHAELE THE EEMOTE LIHE.
e FORMAT B

S8 ODOUTPUT C15«80 0 7em

48 DISFE "LIME S8"

o w5 THE “9EZIAAR TO TALE
a1 REM THE 8668 1 LISTEN.
TE CMD o “reuat

W MDD

When the program is run, lines 10 - 40 are executed, and the program halts at the
STOP instruction in line 50. At this peint the 8660A/B/C is still in LOCAL. When
the keys CONTINUE, EXECUTE are pressed, lines 60-80 are executed and the
8660A/B/C goes into REMOTE (front panel REMOTE light on).

If other instruments are on the bus, it will be necessary to unaddress the
8660A/B/C so that information may be sent to these other instruments. To un-
address the 8660A/B/C key in

L

and press EXECUTE. The 8660A/B/C is now unaddressed, and will ignore any
information being transmitted to other instruments until it is once again addressed
to listen.

The 8660A/B/C can also be unaddressed by pushing the calculator STOP key.
This can lead to unexpected results, however, if the user did not intend to un-
address the 8660A/B/C when the STOP key was pressed.

A program executed STOP statement does not unaddress the 8660A/B/C.

When the last statement was executed, (CMD “?") the 8660A/B/C remained
in remote. This is the way things are supposed to be. If it is desired to bring the
8660A/B/C back into the local mode, execute the following lines:

REM THESE LIMES PUT THE &S&&@A<EC
11 EEM BACK IHTO LOCHL.

28 FORMAT B

SR OQUTPUT (13.2831824

Gk EMI

As soon as these lines are executed, the 8660A/B/C should return to LOCAL (front
panel REMOTE light goes out).
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There is an equivalent, single line, format which can be used to enable and
disable the remote line:

“E IS SIHGLE LINE M5S0 EMEELRS
i THE REMOTE LIHE

28 DUTPUT i@ #2WBY TEV e
28 END

{GLE LINE ALSD FUTS THE
‘B/C BACK INTO LOCAL.
s O MBY TE 1 24

T
"_l

A END

PROGRAMMING THE 8860A/B/C WITH LITERALS (9830A Calculator)

Many times it is desirable to program the 8660A/B/C to a fixed frequency or
a fixed output level, ete. This involves programming with literals, where a literal
is defined as any character within a quote field. Programming with literals is useful
any time an 8660A/B/C's functions need be programmed to only one state during
a test, or when successive states of a function are not mathematically related.

In the examples that follow, it is assumed that the remote enable statement

LITPUT S Fe =3 MEY TR &S

has already been executed. This statement need only be executed once unless a
remote disable statement

IITRPUT 15 = 2 BWEYTE | Bid

has been executed, thus putting the instrument back into LOCAL.

As a first example of how to control the 8660A/B/C, suppose that it is desired
to program 57.34 MHz. The procedure for doing this is outlined below. The first
three steps are done in the user's head and only the last step is done on the calcu-
lator. The section on programming with variables will show how the first three
steps below can also be done on the calculator.
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Programming the 8660A/B/C to 57.34 MHz
1. Change the frequency to Hertz (57340000)

2. Add enough leading zeroes to get 10 significant digits (0057340000)

3. Reverse the order of the most significant and the least significant digits to
get the number 0000437500. (The leading zeroes can now be omitted).

4. Execute the line

CHO "2U3" . "#437

(5
by
LN
501
{

The 8660A/B/C will now read 57.34 MHz,

It is important that the above syntax be well understood, and therefore a
detailed description follows.

The ?U3 in the first quote field performs the same addressing function as
outlined in the last section. However, the machine treats characters in the second
quote field differently. Instead of converting these characters into addresses, the
calculator converts them into program data. This program data is sent to the
8660A/B/C one character at a time, starting with the /, then the 4, etc. The follow-
ing paragraph describes the purpose of each of these characters in detail.

The / clears a temporary storage register inside the 8660A/B/C. It must be the
first character output to the 8660A/B/C after it is put into remote. However, this
temporary register is automatically cleared every time the 8660A/B/C receives a
program code and therefore it is not necessary (although it won't hurt) to output
the / more than this one time, after the 8660A/B/C has been placed in remote.

The digits 437500 which represent, in this case, the desired output frequency
go into the temporary storage register mentioned above. As soon as the program
code [ (] is received, the 8660A/B/C changes its output frequency and then clears
the temporary storage register.

Because the 8660A/B/C is capable of storing information, and because this
information is not erased until a program code is received, the following lines will
also program the instrument to 57.34 MHz.

iw REM THIS

IS5 AM ALTERMATE WAY OF
REM FROGREAF

MMIMG THE See8A-EBE-C TO 57.34 MHZ.
R
1 7h"
aar
S

FUI"
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The following examples show how to program other 8660A/B/C functions.
Refer to Table 4 -1 to verify the program codes used.

1 THIS I A PRUGKEAM TO

PUET CLEABC TS, e

UT =1 MHEs -843 DEH.

PEREM THIS PREOGERM FLS0 OUTFITS 21 MHZ, -04% TEM.
(1515 T W S R e N

THLS PREOGEFMM

B WP i ]

B0 OLTFUTS @1 MHZ. -@43% DEM,

Comments
These preceding three examples show that the syntax used to output constants
is not unique. Note that 650 is obtained by subtracting 13 from —43 and then
reversing the order of the digits.

FEM THI
REM

Comments

2 sets INT 400 Hz; 8 sets AM mode, $ is AM-FM-aM FUNCTION program code;
12 sets 27% AM depth; % is MODULATION LEVEL program code.

TEOREM THIS I% A PROGEAR
11 REM EWT AC LEYELED O
28 CHDTELEET . B g RN

ZE EMT

Comments
8 sets EXT AC; 4 sets FM x 0.1 mode; $ is AM-FM-¢M FUNCTION program code;
42 sets 2.4 kHz deviation; % is MODULATION LEVEL program code. (For center fre-
quency > 1300 MHz, and for 866328 and 86635A plug-ins, program 1.2 kHz deviation).
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CREM THIS IS A FROGRAM TO OUTPUT 38 KHZ FH
EM OINT 1 KHZs FM CAL (EE63EA)
E Eﬂg MG BENI 26

Comments
83 sets 38 kHz deviqtiun, % is MODULATION LEVEL program code; 1 sets INT
1 kHz; 2 sets FM x 1.0; $ is AM-FM-gM FUNCTION program code, & is FM CAL pmg’mm
code. (For center frequencies >1300 MHz and for 866328 plug-in, program 19 kHz
:dWlaﬁoﬂJ

& REM THIS I8 A PROGRAM TO OUTRUT 48 DEGREES
. REM PHASE DEVIATIOM: EWT DT ¢BEE3SAL
8 CHI "2U3", "42u4ds”

Comments
42 sets 48° deviation (remember actual deviation = 2 x programmed deviation);
% is MODULATION LEVEL program code; 4 sets EXT DC, < sets phase modulation,
$ is AM-FM-sM FUNCTION program code.

- REM THIS IS A FROGEAM TO
REM TURM THE MODULATIOW SECTION OFF.

GOCHD TS " EeE"

END

Comments
First 0 can be any number; second O turns modulation off; $ is AM-FM-pM
FUNCTION program code.




IOGRAMMING THE 8660A/B/C WITH VARI/ ES [9830A Calculator)
Under most circumstances, it is desu'able to change the frequency. output level,
and modulation parameters many times during the course of a measurement. Under
such circumstances it is convenient to output the contents of variables. The present
section illustrates how this is done.

The first thing that needs to be understood is that once the 8660A/B/C is
addressed to listen and the 9830A is addressed to talk with

CMD “PU3

it is not necessary to repeat this instruction until the 8660A/B/C is unaddressed.
In the following discussion, it will be assumed that the 8660A/B/C has been
addressed, and that it has received a /, thus clearing its temporary register.

The general 9830A syntax for programming the 8660A/B/C with variables is:

H OFORMAT FLEEE
OUTPUT @13 «H.

LY F REE, By " HE"

wit I i 1

where N is a line number; A, B, G, etc. are variables to be output; F1000.0 is the
format associated with these variables; and X1, X2, etc. are program codes.

Before proceeding further, a short example may be helpful.

I A PEOGEAM TO QUTRUT 19, 374 MHZ: -%2 LEM,

THE SEIEFA TO THLES
ReBPE T LIETEMN

[ OF 1R, Gy "0 L @RE, g

(EM OUTPUT THE COMTENTS OF Fls FOLLOWED BY €

160 REM THE CONTEMTE OF L HMD G
T OUTPUT c13sg80Fal,
128 END

As seen in the last example, it is still necessary to reverse the order of the
digits of both center frequency and level. The following function will do this
rearrangement quickly, efficiently and automatically. This function requires that
the number to be inverted be divided by a constant. This number is 10° for fre-
quency, 10” for output level, and 10" for modulation level. This function can either
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be defined in the mainline memory, or it can be stored in a Special Function key.

18 DEF FHICH?
15 REM THIS IS THE DIGIT IWMERSION SUBROUTIME

ot b=l

S8 Y=RBDE

48 Z=@

90 F=F4WEIHTY

BE el Y -THTY )
TE W=18sl

2 IF Y#8 THEWN 5A8
90 RETURH 2

Using this subroutine, the 8660A/B/C could be programmed as follows:

18 EEM THIZ IS A PROGREAM TO OUTPUT 185 MHE. 73 DEM.
20 Fl=105600088 1E+0%

_‘:|-_:1 L'""' il 'l‘“‘ld ! '.lE“H?lF

48 FORMAT Fleoa, 8, " "y F1E88, 4 "C

5@ REM IHWERT THE ORDER OF THE DIGITS

BEOREM AMD OUTPUT FREGUEMCY AMD OUTRUT LEVEL

A REM FOLLOWED BY THEIR RESFECTIVE PROGRAM CODES,
SE OUTPUT C13.4@0FHICFLI e FHICLY

2@ EMD

Modulation level can also be programmed with variables.

18 REM THIS® IS5 A PROGEAM TO OUTPUT 29K RAMs
2E RENM OINT 488 HI (2et3z2AC By Bealifcop

S ST W W R A

48 FORMAT "284" FLOBG, @y "5

28 M=g9s1E+81

EE REM OUTPUT 28%s THEM IHVERT M.

FEOREM OUTFUT INERTED AM ¥y THEH OUTFUT %
28 OUTPUT <132 482FHICM

8 EMD
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Programming above 1300 MHz (86603A RF Section) is no different than pro-
gramming below 1300 MHz when the 8660C mainframe is used. However, when an
8660A or 8660B mainframe is used, an extra programming step is necessary to
switch the doubler into the circuit, and the user must remember that the actual
output frequency will be twice the programmed frequency.

e
L s

REM THIS 12 H FROGEAM TO OUTFLT
FEM 2248 MHZI (S0c@R BEEREAD .,
CWHn euat

FEM DINMIDE 2248 MHZ BY .
Fl=2,34E+85%/2 1E+H%

REM THE G IM THE FUORMAT STATEMENWT
REM THROWS THE DOUBLER SHITCH.
GOFORMAT F1E88, 3. "0y "G

OUTPUT 122 8B80FHICFLY

B EMD

2y R e e

Lot L0 15

(e e

e T Tt s o ) 0 O 0 S O S

The next three examples illustrate the real power of programming with vari-
ables. All three are used to generate a frequency sweep, both linear and log. In an
actual automatic test system, some sort of measurement would be made at each
frequency.

18 KEM THIS ROUTIHE SWEEPS 1-11 MHZs IW 181 STEPS.
P 5 0 0 Y

28 FOREMAT Fleaag.@,"o"

48 FEEM SET THE EHMDFOIMTS OF THE SWEEP.
58 Fl=1E+8g

68 Fa=1.1E+87

7E REEM SET THE SWEEF IHCREMEHT.

S8 F3=(F2-Fl»~-1088

S9E REEM CHAHGE FREGUEHCY .,

TEE OUTPUT C12s3B2FMICFL-1E+@49

118 Fl=F1+F32

128 EEM TEST FOR THE EHWD OF THE SHEEF.
138 IF F1 <= F2 THEHN 168

148 EHD
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REM THIS ROUTIME SWEEPE 1-11 MMZ,
REM USING THE BEEBE/C STEP FUNCTION.
26 CHD "9U3"
FORMAT F 1806, 6 ("
50 FORMAT F1E8E. 8, "A"
60 REM SET THE EMDPOINTS OF THE SUEEP.
Fl=1E+086
Fe=1. LE+@7
i REM SET THE SWEEP IMCREMENT.
Fa=(F2-F1)/100
'_REM OUTPUT THE - STARTING FREGUENCY !
- REM FOLLOWED BY FREGUENCY ‘PROGRAM CODE - €.
| OUTPUT (135 480FHTCF 1 1E+R%S)
| REM OUTPUT THE FREGUEMCY STEP SIZE.
REM FOLLOWED BY PROGRAM CODE “A*
i OUTPUT €13s580FHTCFasLE+@3)
G OFisF14F3
96 REM DUTPUT THE FREGUENCY STEF FROGRAM CODE “A".
1 OUTRUT (13:%)"A"
| REM TEST FOR THE EMD OF THE GWEEP,
éiBF1+F3aF2 THEN 178

1@ REM THIZ ROUTINE SWEEPS 1-11 MHZ; LOGARITHMICALLY,
E u: r\imn “9”3“
30 FORMAT F1@@6, 8, " ("
5 REM SET THE ENDFOINTS OF THE SWEEF
40 Fl=1E+@6
50 Fa=1, 1E+@7
6 REM GENERATE THE LOGARITHMIC MULTIPLIER.
7B FasiFE FLit{1/108)
t5 REM CHAMGE FREQUENCY,
OUTRUT (13s3B3FNICINTFL/1E+05)
186 F1=F14F3
116 REM TEST FOR THE END OF THE SHEEP,
128 IF F1 <= F2 THEN 98
138 EMD




CHAPTER 8
TIMING CONSIDERATIONS

All instruments have programming response times, where programming re-
sponse time is defined here as the time delay between a programming input and
the desired output. If such delays are not taken into account, it is possible that a
measurement may be taken with a very fast-programming response time instru-
ment before the 8660A/B/C is providing the desired stimulus.

When the 8660A/B/C is programmed via the HP - IB and jumper J1 is installed
on the HP - IB Output Assembly Board (see appropriate Operating and Service Man-
ual), it is not nécessary to take the programming response time of the 8660A/B/C
into consideration. The reason for this is that with J1 in place, the 8660A/B/C
inhibits both the operation of the HP-IB and the operation of the calculator until
the 8660A/B/C is providing an output which is reasonably close to its programmed
state.

Thus, in most instances no consideration need be given to programming re-
sponse times. However, certain situations do exist in which it is of paramount
importance to take these delays into account. These situations generally fall into
one of the two following classifications:

1. 8660A/B/C inhibit feature defeated
2. Inhibit period too short to achieve desired resolution.
These two classifications are discussed below,

INHIBIT FEATURE DEFEATED

With jumper J1 in place, the 8660A/B/C automatically inhibits both data
transfer on the HP - IB and also operation of the calculator for a period of:

a. 5 msec after a frequency program code is received

b. 5 msec after modulation program code is received (except FM CAL)

c. 50 msec after an output level program code is received

d. 5 seconds after an FM €AL program code is received

e. Whatever time is required for the 86633A/B modulation section plug-in to
acquire phase lock. .

If it is desired to increase the speed of an HP-IB system, this inhibit feature
can be defeated by removing jumper J1. Defeating this feature allows the calculator
to either engage in computation or program other instruments on the bus at the
same time that the 8660A/B/C is settling to its desired output state. However, the
burden of making sure that a measurement is not made before the 8660A/B/C has
indeed settled to its programmed state now rests with the person writing the cal-
culator program. !
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HIBIT PERIOD TOO SHORI

A few instances exist where the inhibit periods, described in the last section,
are not long enough to allow the output of the 8660A/B/C to settle to the desired
resolution. In such instances, an additional delay must be provided in the calcu-
lator program. The following table should provide the information necessary to
calculate these additional delays. The times given are the total settling times.
Therefore to find the additional software delays needed to achieve the desired
result, subtract the inhibit time given in the previous section.

Table 8-1. Programming Response Times

Frequency Settling Time

Within 100 Hz of final value <5 msec*
Within 5 Hz of final value <100 msec
Output Level Settling Time
Within 1 dB of final value <50 msec*
Modulation Settling Time (86632A/B, 86635A)
Switching from OFF to:
INT. 400 Hz or 1 kHz 5 seconds
EXT. AC 5 seconds
EXT. DC 2-3 msec*
Modulation level (with =+-5% of setting) 2-3 msec*
FM CAL 5 seconds
Modulation Settling Times (86633A/B)
Switching from OFF to:
INT. 400 Hz or 1 kHz (AM only) 5 seconds
EXT. AC LEV (AM only) 5 seconds
EXT. AC UNLEV (AM only) 5 seconds
EXT. DC (AM only) 2-3 msec*
Changing % AM depth (within +=5% of settling) 2 -3 msec*
Changing FM deviation to new value on same mode range
(within =5% of setting) 3-4 msec*
Changing FM deviation to new value on different range
{within ==5% of setting) 1.5 seconds
Switching from AM or OFF to:
EXT AC LEV (FM only) Time required for
EXT AC UNLEV (FM only) } 86633A/B to
INT 400 Hz or 1 kHz (FM only) achieve phase lock*

* These situations are completely covered by the 8660A/B/C’s inhibit feature.

In some applications it is desirable to avoid the long modulation section
turn-on times listed in Table 8 - 1. These turn-on times can be avoided by leaving the
instrument in the desired modulation mode at all times, and programming zero
modulation level when no modulation is desired. However, when FM mode is
programmed with the 86632A/B or 86635A modulation section plug-in installed,
the carrier will no longer be locked to the reference oscillator, resulting in loss of
phase coherence and frequency stability.
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Each of the following programs provides control of
one of the 8660A/B/C's major functions.

Each program is written as a subroutine and is
called with a GSB statement. Before calling any of these
subroutines, store the appropriate parameters in the
indicated registers. Subroutine “INV" (see Chapter 6) is
used in most of these subroutines.

Frequency

Frequency, in MHz, is passed
via the X register.

ABCX

Function Controlled:
Passing Parameter:

Registers Used:

Compatibility: Works with all mainframe—
RF plug-in combinations,
except 8660A/B-86603A
above 1300 MHz.

@z

"FREQ"FGHD “7U3"
yINT (H*1Er)/1E9
SCIGSE "INV'E

1

FHT FXD #,@: " (75
WRET 13, BF

RET F

Frequency

Frequency, in MHz, is passed
via the X register.

ABCX

Function Controlled:
Passing Parameter:

Registers Used:

Compatibility: Works with all mainframes—
RF plug-in combinations
except 8660C-86603A
above 1300 MHz.

PEREBL“SCHD. "PUB
"3 IF 1308<KIFHT
"GUTWET 132i2=+Bi
GTO +2F

?r'u [“FURT 1331

+EF

INT (M*1E6/B)/1E
G+0iGEE "INV"F

FMT FRD #.,89s" ("5
WET 13sEBF

4:
RET F

Function Controlled:

Passing Parameter:

Registers Used:
Compatibility:

{7
*LEM™3EMD
(INT ®-13)
iGSE

"IHY R

Output Level

Output level in dBm, is passed
via the X register,

ABCX

Compatible with all mainframe—
plug-in combinations.

"RUa™E

LE2+C

FHT FKB #.8s"C"3

WRT 1%+EBF

RET F

Functions Controlled:

Passing Parameters:

Registers Used:
Compatibility:

35

AM source, AM mode,
% AM depth

Source is passed via X:

1—INT 1 kHz

2—INT 400 Hz

4—EXT DC

8—EXT AC

9—EXT AC (unleveled)
% AM depth is passed via
Y, AM mode is programmed
automatically

ABCXY

Compatible with 86632A/B,
86633A/B modulation
section plug-ins



Functions Controlled:  FM source, FM mode, Functions Controlled: M source, sM mode,

FM deviation $M deviation
Passing Parameters: FM source—I(see subroutine Passing Parameters: M source (same as subroutine
IIAMIIJ; “AM”);
FM deviation is passed via Y; M deviation, in degrees, is
M modg is programmed passed via Y
automatically Registers Used: AB.CX,Y
Registers Used: ABCXY Compatibility: Compatible with 86635A
Compatibility: Compatible with 866324, modulations section plug-in
86633A/B below 1300 MHz
carrier frequency
W I | pall B II.: | |
F1 | *=,. By F 26 : |
1 IRT 132 |
PUC-THT LOG | Fun
21k [
11}
| =0t 2
P
FI Fi i
RE
Functions Controlled:  Same as subroutine “FM" Functions Controlled:  Modulation off
Passing Parameters: Same as subroutine “FM" Passing Parameter: None
Registers Affected: ABCXY Registers Affected: None
Compatibility: Compatible with 866328, Compatibility: Compatible with 86632A/B,
86635A at all frequencies. 86633A/B, 86635A modulation
Compatible with all section plug-ins

programmable modulation
plug-ins above 1300 MHz.
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Each of the following programs provides control of
one of the 8660A/B/C's major functions.

Each program is written as a subroutine and is
called with a GOSUB statement. Before calling any of
these subroutines, store the appropriate parameters in
the indicated variables. Definable function FNI (see Chap-
ter 7) is used in most of these subroutines.

Functions Controlled:  Frequency

Passing Parameter: Frequency, in MHz, is passed
via variable F1

Works with all mainframe—
RF plug-in combinations,
except 8660A/B-86603A
above 1300 MHz.

Compatibility:

G FORMAT Flaea,o. "

1é18 cMD teus
{Gza OUTPUT (1318003 FNICINTCFL+1E+@6) ~1E+B9)
1323 RETUEN

Functions Controlled:  Frequency

Passing Parameter: Frequency, in MHz is passed
via variable F1

Compatibility: Works with all mainframe-
RF plug-in combinations,
except 8660C-86603A
above 1300 MHz.

1138 FORMAT Flaao, &, "

1118 CMD eust

1128 F2=INT(Fi+#1E+Q6)/1E+03
1138 IF F1 »= 1388 THEN 11&8
1148 OUTPUT 1311800 I aFNIFZ
1156 GOTQ i17vae

1168 QUTPUT €13y 11803 "G yFNICF2
1178 RETURM

Function Controlled: Output Level
Passing Parameters: Output level, in dBm, is passed
via variable LI.

Compatible with all mainframe-
plug-in combinations

Compatibility:

1288 FORMAT Flaso.a. “C"
g OMD “7U3”

L1228 QUTPUT (1S+1Z2883FNICCINTLI-120-1E+B2)
0 FHETHREN

Function Controlled: AM source, AM mode,
% AM depth
Source is passed via variable S:
1—INT 1 kHz
2—INT 400 Hz
4—EXT DC
8—EXT AC
9—EXT AC (unleveled)
% AM depth is passed via
variable M
AM mode is programmed
automatically
Compatible with B6632A/B,
86633A/ B modulation
section plug-ins.

Passing Parameters:

Compatibility:

1288 FORMAT F1680.0,"3s" F1a80, 0, %"
121@ EMD 73"

1328 QUTPUT C12,1200)0SyFHLIOM 120
1220 RETURN

Functions Controlled:  FM source, FM mode,
FM deviation

Passing Parameters: Source—{see AM subroutine);
FM deviation is passed

via variable M;

FM mode is programmed
automatically.

Compatible with 86632A,
86633A/B below 1300 MHz
carrier frequency.

Compatibility:

{08 FORMAT F1O80,.8,FlEEE. 8. 3"« F 108, o, "y
116 CHMD bl 5
L4268 11=-INTLGTCi+N
1428 DUTPUT (13148005, 200 T1F20 s FHI (M 1@ 110
14489 EETUREH

Functions Controlled:  FM source, FM mode,
FM deviation

Passing Parameters: Same as previous FM subroutine

Compatibility: Compatible with 866328, 86635A
at all frequencies.
Compatible with all program-
mable modulation plug-ins
above 1300 MHz.
1500 FORMAT FIO8E. B« F1O00.0: "3+ F1OD0. &, "%
{518 OMDh “oy3"
1528 11==INTLGT(1+M
1538 DUTPUT (13: 1508803, 200 11+ s FHI (M 2#18111 3
| 548 RETURN
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Functions Controlled:

Passing Parameters:

Compatibility:

1508

1 £20

FORMAT Flo8a., 0. <" F1oen g, %"
Y3
(1301600 S FHT (M- 260

cMp ¢
OUTRUT
FETURH

&M deviation

¢M source (same as AM sub-
routine); M deviation, in de-
grees, is passed via variable M.
Compatible with 86635A
modulation section plug-in.

¢M source, M mode,
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L7
17
17

0

1
1
2

Functions Controlled:
Passing Parameters:
Compatibility:

Modulation Off

None

Compatible with 86632A/B,
86633A/B, 86635A modulation
section plug-ins.

0 CHD "703°

8 OuTPUT
@ RETURN

(13)%)"00s"
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