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CHAPTER 1
PROGRAMMABLE FUNCTIONS

CW FREQUENCY (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).

OUTPUT LEVEL

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

AMPLITUDE MODULATION (86632A/B, 86633A/B Modulation Section)

Amplitude modulation mode, modulation source, and modulation depth are
all programmable. Modulation depth can be programmed in 1% steps from 0 to
99%.

FREQUENCY 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.






CHAPTER 2
INSTRUMENT CONFIGURATION

8660A/B/C SYNTHESIZED SIGNAL GENERATOR

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.

9820A/21A CALCULATOR

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 II 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.

9830A CALCULATOR

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 I/O 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.

CHAPTER 3
HARDWARE CONNECTION

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




CHAPTER 4
PROGRAMMING FORMAT

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.

PUTTING 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 THE 8660A/B/C

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.

8660A/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.






CHAPTER 5
8660A/B/C PROGRAMMING CONVENTIONS

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

DIGIT REVERSAL (Inversion)

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 i
(all ranges)
L 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.

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

OUTPUT LEVEL SCALE

Output level is referenced to +13 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).



MODULATION 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 LEVEL

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.

1f 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%.

1f 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).

OUTPUT 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.






CHAPTER 6
9820A/21A CALCULATOR CONTROL OF THE 8660A/B/C

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.

ADDRESSING THE 8660A/B/C

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
5
FHMT Y2323 WET 13F et Enables Remote Line
i:
CHD O "TUITE el 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

CHD o truETE

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:
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Comments

o
:

F YEsZAWET 138k RS Enables Remote Line
13

DEF "LIME 17 ] Stop

TP -

CHD vt EUE e ~— 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

CHIO "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:

FRT Wds 25WURT 3k

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, etc. 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.

11



In the examples that follow, it is assumed that the remote enable statement
FRT Y23:Z3WET 13F

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

FHT vy Z3WET 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 57.3¢ 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

CHO UPUE" . "o qays
BE L

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
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



5
LD

"R

P UELE

13

Qutput 43

OQutput 75
Output 00

Output frequency program code [(].

three examples show that the syn-
used to output literals is not unique.
is obtained by subtracting 13 from
and then reversing the order of the

2 sets INT 400 Hz; 8 sets AM mode, $ is
AM-FM-¢M FUNCTION program code; 72
sets 27% AM depth; % is MODULATION
LEVEL program code.




) 8 sets EXT AC; 4 sets FM x 0.1 mode; $
i is AM-FM-¢M FUNCTION program code; 42
BiD ~ouz” . gisen sets 2.4 kHz deviation; % is MODULATION
byith P R : LEVEL program code. (For center frequency
- >1300 MHz, and for 86632B and 86635A

plug-ins, program 1.2 kHz deviation.)

CElEt e tEANLE

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

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




PROGRAMMING THE 8660A/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

CHD "7U3"k

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} FME n, FXDoke.f; 2%t FXD¥.0. %0

1) WRT 13n. Bt 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 x;, 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



CIHYTE L LR ESER
]
GTO 8y C18R+A3
THT CoBE=RYIF (0O
~IHT Crs1l@+C1=as
EET

Y

[ B R A

1:

TESHRE0EE TED+
GoB "IMVYTE

ot

Bkl

3t
(=F2-12121E2+05
GEB UINVUR

4:

FHT 2 F&l #.8." 1
B Y R N R W
£

WET 13.2sR1sRER

2
"INVTI 1R EEE
=]

GTO +B8 (1ER+AT
ITHT Ce+BE=BEIIF (0O
=IHT Cilel@+Ci=0i
RET

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.

Qutput contents of R1, center frequency
program code [(], contents of R2, output
level program code (C).

Digit inversion subroutine.




B

ML B b A

1z

FHMT 3 285" F«D
E IR

2

SESLELHRIGSE "IN
W

3t
WET 13, 3Bk

IH'v' - LEREB+ER

I“TEI HEE CLEFSAD
IHT C+E+BIIF (0
—IHT Ci#1A+0i=03
EET

(5 H

CHD "sus

1z
SRABEE SR LESA0
GEE "IHY"E

2-

FHT 4sFuD #,.@."
II, "GIIF

3¢

WET 13.4:EF

41

STP o

IN‘-e’ AERTESER

GTD +EE LLER=A]
IHT C+BE+BEIIF (i
SIMT Cl#1@+0C) =03
FET F

Modulation format statement.

Invert 29,

Output 28§, then contents of B, and
modulation level program code (%).

Digit inversion subroutine.

Divide 2340 MHz by 2 and invert.

Center frequency format.

Output frequency, followed by center fre-
quency program code [(], mdfrequemy
doubler ON program code (6)

“Invert” subroutine.

17



[4H
LN U R

1:

FRHT SaFuD #.8s"(
"

&t

TEE+R1-

o

TIE&+RZF

4.

(RZ-R11/188+R3F
W
CSWEEF"iR11E24C
PRSE CIMY R

61

WRT 13.5:BF

7t

IF RZ¥RIFRI+RER
13GTO "SWEEP"F

CIHY TR 1R EER
16:

GTD +@5 [1ER+A]
IHT C+E=BEIF (O
=IHT Cr#1@+0) =03
RET b+
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Center frequency format statement.
Initialize sweep end points.
Initialize sweep increment.

Invert start frequency.

Bdofﬂn»tnp4hﬂptﬁgmg;

"hnWﬂwummy,,




5]
CHD "2Uz "k
1-

FMT &2 FED #.8, "1
“F

e

FHT 7o "F"F
it

TEE=R1b

g
TEE=+RZF

RZ-R11-108+R3F
G

R1-1ES40iGSE "IN
Y-

r

WRT 13.6,EF
8-

EZ-LEZ=+CIGEE "IH
VU

EH

FHT Fell #.8. 2%
WET 13:BF

1@s

"EWEERF"FIF R2xR1
SRIAREISRIVURET 153
LA GTO a8k

"Ll BER

GTO +@3 (18A+A)
INT C+B+BIiIF ((C
=INT Crs1@+C)=a;3
RET F
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Center frequency format statement.

Frequency STEPT format statement.

Initialize sweep end point and sweep in-
crement,

Invert start frequency.

Output start frequency.

Invert sweep increment frequency.
Output increment frequency.

End of sweep? No—output frequency STEP}
program code (A).

“Invert” subroutine.




tETE
BsFRED #.80 70

o
TEG=RLF
-
11EG=»R2F
48
[11E&-iEs1t{l-10
B RS

L

CTEWEEFUIINT RIS
EF+0IGEERE "IHV"F
£

IF FErR1IiEL1+RI+E
1iWET 13,85
GTO "SWEER™E

r

STF

EH

GTO +E: C18A+AD
IHT CH+B=BIIF (IO
=IHT Ci#l@+Ci=03
FET

Center Frequency format statement.

Initialize sweep endpoints.

Generate logarithmic multiplier.

Invert start frequency.

End of sweep? No—change frequency.

“Invert subroutine.”




=@
"RFSET"SFMT Y322
PWRT 135CMD “?U3
e

i

IF 1Z88<P1iFMT "
GUIAWET 133670 2F
=

FMT “I"5URT 13F
e

IF PZ=@i@+Pes
GTO “MOD"

41

IF P3=1ig8+PFaiPSs
18+FPIGTO TR

N

FPS#THT (—~IHT

LOG (1+FPS1+F&)+F
Tk

[

ZTI2+PEI PR

T

GEEBE "IMNY"F

b

"HMODIFMT FHD o+,
BaFal #8080 "$",
Fiall #.8y "X "3 URT
13y FdsPEsFPEF

33

IMNT (FlslE&I~1ES
FPFILEE "IMVF
1a:

Fa+Fap

i1:

IHT (PE-131-1E2+%
FPsGse "IMYF
1z

FIMT FXD %.82" 1"y
FHEll #, 8 "C"SWRET
12 PEsPER

"INV L 14P9i64FE
}.

153

GTO +83 (1BP9+F9)
INT P7+PE+P8; IF
[IP7-INT P71#1@+
P7I=5RET F

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 “M0D.”

Is AM wanted? Yes—go to 7.

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

Scale and invert FM deviation.

OQutput modulation parameters.

Scale and invert frequency.

Store inverted frequency in temporary
register (P6).
Scale & invert output level.

Output both frequency & output level.







CHAPTER 7
9830A CALCULATOR CONTROL OF THE 8660A/B/C

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.
ADDRESSING 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.

REM LIMES 2B-38 EMAELE THE REMOTE LIME.
FORMAT B

AFCOTO O THLE

48 REM LIHE 58
41 REM THE &e&&@
SECHMD tTUEt

EE EMI

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 "7U3"

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

23



REM EMAELE

FORMAT B

GUTPUT o1

DIsF "LIME

STOF

REM ADDREZS BROTO THLES
REM THE 26cBA/B-T LIz

cHn trlEt

EHD

B REM THESE LIMES FUT THE
1 REM BHA THTO LOCH
B FORMAT B

QUTFUT




REM THISZ SINGLE LIME ALS0 EMABLES
REM THE REMOTE LIHE.

QUTPUT 130 WBYTEVESD

EHD

3 o=
o e (0

3 REM THIS SIMGLE LIME ALS0 FUTS THE
- REM See@R-BCC BACE IWTO LOCAL.
QUTFUT C1Z3.«2WMEYTELBZ24
B EMD

DLITEUT (13 2WBEYTEVES

CQUTEUT C13.«0WEYTELOZ4




EEM THIZ IS AM ALTERMATE WAY OF
EEM PROCEAMMIMG THE SEE8ACBCC TO 57,34 MHI.

CHn RIS
CMo Aty rTE"
M CREI 5 1
CHI .

EHD




FEM THIS IS A PREOGEAM TO OUTPUT 21 MHZ. 843 DEM.
CCHMD LR T LERE T I eS0T
EMD

18 REM THIS PROGRAM ALS0 OUTFLUTE 21 MHEs -843% DEM.
S DRI CTUET. T 1EBE T

SECOCHIN LR T eSEn

4 EHI

L8 REM THIS PROGREAM ALS0 OUTFUTS 21 MHZs -A43 DEM,
Pt DU Kic R D RS R s [
28 EMD

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.

16 REM THIS IS A PROGREAM TO OUTFUT 275 AMs
11 REM IMT 488 HE CSee32A-By BE833ACRD
ZEOCHD TRt TE2EETER"

26 EMD

Comments
2 sets INT 400 Hz; 8 sets AM mode, $ is AM-FM-¢M FUNCTION program code;
72 sets 27% AM depth; % is MODULATION LEVEL program code.

18 REM THIS IS A PROGREAM TO OUTPUT 2.4 KHEZ FM.
11 REM EXT AC LEVELED C8ESIZRA BEEIIRACED

28 CHMI "PUET . EE42RY

38 EMD

Comments
8 sets EXT AC; 4 sets FM x 0.1 mode; $ is AM-FM-gM FUNCTION program code;
42 sets 2.4 kHz deviation; % is MODULATION LEVEL program code. (For center fre-
quency >1300 MHz, and for 86632B and 86635A plug-ins, program 1.2 kHz deviation).
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REM THIS 15 A PROGRAM TO QUTPUT 32 KHZ FM.
REM IMT 1 EHZs FM CAL (2E832H2

CHID "2U3" . "BIX1EFE"

EHD

Comments
83 sets 38 kHz deviation; % is MODULATION 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, program 19 kHz
deviation).

REM THIS IS A PROGRAM TO OUTPUT 48 DEGREES
REM PHASE DEVYIATIOMs EXT DC (2E633A2

CHD “2UZ" "42x4{$"

EHD

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 FUNCTICN program code.

REM THIS IS A PROGEAM TO

REM TURHM THE MODULATIOW SECTIOH OFF.
CHID "I Taas”

EHD

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

28



H FORMAT FIBE

QUTFUT 13,

Y

REM THIS I8 A FEOGEAM TO QUTFUT 18,374 MHZ. -92 DEM.
FE

REM RDDRESS THE 2228R TO TALE.

REM THE S&e8A-BSC TO LISTEH.

CEn " rLE

FORMAT FLESE, B " C" o FLAEG, @y "0

o

s wn i ws i

!

REM OUTPUT THE COMTEWTS OF Fl. FALLOWED BY s
88 REM THE COMTENTE OF L. AMD .

2 OUTFUT C1Z»880FsL

2@ EHD

D Y« I s B i n SO o 1 [ N
]' 1 e [_._! |_.,“-"; fen]




REM THIS ROUTIHE SWEEPS 1-11 MHZs
REM USIHG THE S8cBBCsC STEF FUMCTIOHN.
CHIC s
FORMAT FLle6a, &, 0"
FORMAT FLlEOE, 6 "[/"
REM SET THE EMDPOIMTE OF THE SHEEF.
Fl=1E+Ge
2=, 1E+B7
REEM SET THE SWEEF ITHCEEMEMHT.
G=(FE-Flrolo8
REM OUTPUT THE -STARTIMG FREERUEMCY
REM FOLLOWED BY FREGUEHCY FROGREAM CODE - <.
OUTFUT CLl3ed@oFHICF] - 1E+@%s)
EEM OUTFUT THE FRERUEHCY STEF S1ZE
REM FOLLOWED BY PROGRAM CODE "A"
QUTFUT C13aSRXFHTCF3-1E+8%5
Fl=F1+F3
REM QUTRUT THE FREGUEHCY STEF FROGRAM CODE "A".
CGUTPUT 13y %2 "R/"
REM TEST FOR THE EWD OF THE SHEEF.
IF FL+F3{F2 THEM 17@
ErMD

T T R S O O 0D T O

FEM THIS ROUTIME SWEEFS 1-11 MHZ, LOGARITHMICALLY.
CEn E

FORMAT Floga,o. "o
REM SET THE EMDFOIMTS OF THE SHWEEF
Fil=1E+@E

2=1, 1E+@7
REM GEMERATE THE LOGARITHMIC MULTIFLIER.
Fa=(FZ-FLrt(l- 188
REM CHAMGE FREGUEMCY,
3OOUTPUT C133@0FHICINTFL-1E+@90

Fl=F1%F3

REM TEST FOR THE EMD OF THE SHEEF.

IF F1 <= F2 THEH 98

EHD
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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 necessary 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 CAL 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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iH

"FRE@"iCMD "?U3"
FINT (K*#1E6)1/1E9
+CiGSE "INY"F

1:
FMT FXD #.@:" ("}
WRT 13:BF

2
RET F

iH
“FREGL™FCHD “7U3
“3IF 13BBLRIFMT
"GUSWRT 1332+Bi
GTO +2k

1:
FHT “I"5WRT 1331
SEF

2t

INT (X*1E6/B)/1E
32CIGSE TINV'E
FHT FXD #.8," ("5
WRT 12BF

5H

"LEVTSCHMD "TUIv
(INT #®-13)-/1E2+C
PGSE "INYTE

14

FHMT FHD #.@,"C"3




~INT LOG .1
21k

Ht C+Ck
"INYTE

TR

@

“FML1*§CHMD "?U3"S
FMT FuD #.@:FKD
.8 "EF"IWRT 13a¥
y 2T 00-INT LOG 11
+¥I2C1+21F

i:

Ye2sTHT C+CH

e

FUT FuD #,85"
WRT 13:BF

4-

RET

FHD #.0
sFAD #
WRT 13
2:
RET F
R397

5H
"MODOFF"iCMD "2U

3"IFMT "Bas";

WRT 135RET F




1068 FORMAT Fleea.e, ("
- l@lea CMD "7?U3"

1828 0UTPUT (13 18@B)FNICINTC(FI#1E4@B6) 7 1E+G9)
1838 RETURH

1188 FORMAT Fl@ea.@, "

1i1@ CMD 203"

1120 FZ=INT(F1#1E+@6) 1E+@9

11208 IF F1 »= 1360 THEN 116@

1148 QUTPUT (13+118@)"1"sFHIFZ
1158 GOTO 1178

1168 OUTPUT (13, 110@)"G"FMICF2-,2)
1176 RETURN

1260 FORMAT Fleea.a,"C"
121@ CMD "?U3"

1z OUTPUT €135 12880FNICCINTLI-13)~1E+@82)
1238 RETURN

1268 FORMAT F1looo.a,"8s5",F1e00,a,s
121@ CMD "2U3"

1328 OUTPUT C13,13@8@)5sFHICM- 135
13328 RETURN

1488 FORMAT F1O88,0:F1060.0, "$"F1068.0,
1418 CMD "2U3"

1428 11=-INTLGT(1+M>

1430 OUTPUT <13, 1480858, 2+C(11+2)sFNICH* 16111 )

- 1448 RETURN

1560 FORMAT F1006.0:F1000.8, "$":F1080, 0,
1518 CMD "7U3"
1520 11=-THTLGTC(1+M?

- 1538 DUTPUT (13215000521 CI11+20sFHICH - 2%18111)

1548 RETURN




1688 FURHRI F&BBG.G-"%’S";FIBBB.B:“'f:" 1760 CMD "?U3"

1618 CMD "7U3 “ “
1718 DUTPUT (13y%)"00%
1628 OUTPUT (1321688)S,FNI(M- 280 1726 RETURN

1628 RETURN
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