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Notice. The information contained in this document is subject to
change without notice.

Hewlett-Packard makes no warranty of any kind with regard to this
materia, including but not limited to, the implied warranties of
merchantability and fithess for a particular purpose. Hewlett-Packard
shall not be liable for errors contained herein or for incidental

or consequential damages in connection with the furnishing,
performance, or use of this material.

© Copyright Hewlett-Packard Company 1996, 1998

All Rights Reserved. Reproduction, adaptation, or translation without
prior written permission is prohibited, except as alowed under the
copyright laws.

1400 Fountaingrove Parkway, Santa Rosa, CA 95403-1799, USA

FLEX and Motorola are trademarks of Motorola, Inc.

Windows@ and MS Windows@ are U.S. registered trademarks of
Microsoft Corporation.

Windows NT@ is a U.S. registered trademark of Microsoft
Corporation.
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Certification Hewlett-Packard Company certifies that this product met its published
specifications at the time of shipment from the factory. Hewlett-
Packard further certifies that its calibration measurements are
traceable to the United States Nationa Institute of Standards and
Technology, to the extent dlowed by the Ingtitute's calibration facility,
and to the cdibration facilities of other International Standards
Organization members.

Regulatory  The regulatory information is in Chapter 4, “Specifications.”
Information

Warranty This Hewlett-Packard instrument product is warranted against defects
in material and workmanship for a period of one year from date of
shipment. During the warranty period, Hewlett-Packard Company
will, at its option, either repair or replace products which prove to be
defective.

For warranty service or repair, this product must be returned to a
service facility designated by Hewlett-Packard. Buyer shall prepay
shipping charges to Hewlett-Packard and Hewlett-Packard shal pay
shipping charges to return the product to Buyer. However, Buyer shall
pay al shipping charges, duties, and taxes for products returned to
Hewlett-Packard from another country.

Hewlett-Packard warrants that its software and firmware designated
by Hewlett-Packard for use with an instrument will execute its
programming instructions when properly installed on that instrument.
Hewlett- Packard does not warrant that the operation of the
instrument, or software, or firmware will be uninterrupted or
error-free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from
improper or inadequate maintenance by Buyer, Buyer-supplied
software or interfacing, unauthorized modification or misuse,
operation outside of the environmental specifications for the
product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED.
HEWLETT-PACKARD SPECIFICALLY DISCLAIMS THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE.

EXcLUSIVE REMEDIES

THE REMEDIES PROVIDED HEREIN ARE BUYER'S SOLE AND
EXCLUSIVE REMEDIES. HEWLETT-PACKARD SHALL NOT BE
LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT,
TORT, OR ANY OTHER LEGAL THEORY.
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Assistance

Product maintenance agreements and other customer assistance
agreements are available for Hewlett-Packard products. For any
assistance, contact your nearest Hewlett-Packard Sales and Service
Office. Refer to the list of Sales and Service Offices on the following
page.
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Table O-l. Hewlett-Packard Sales and Service Offices

UNITED STATES

Instrument Support Center
Hewlett-Packard Company
(800) 403-0801

EUROPEAN FIELD OPERATIONS

Headquarters
Hewlett-Packard S.A.

150, Route du Nant-d’Avril
12 17 Meyrin O/Geneva
Switzerland

(41 22) 780.8111

Great Britain

Hewlett-Packard Ltd.

| Eskdale Road, Winnersh Triangle
Wokingham, Berkshire RG41 5DZ
England

(44 734) 696622

France Germany
Hewlett-Packard France Hewlett-Packard GmbH

1 Avenue Du Canada Hewlett-Packard Strasse
Zone D’Activite De Courtaboeuf 61352 Bad Homburg v.d.H
F-91947 Les Ulis Cedex Germany

France (49 6172) 16-0

(33 1) 69 82 60 60

INTERCON FIELD OPERATIONS

Headquarters
Hewlett-Packard Company
3495 Deer Creek Road
Palo Alto, California, USA
94304-1316

(415) 857-5027

China

China Hewlett-Packard Company
38 Bei San Huan XI Road
Shuang Yu Shu

Hai Dian District

Beijing, China

(86 1) 256-6888

Taiwan

Hewlett-Packard Taiwan
8th Floor, H-P Building
337 Fu Hsing North Road
Taipei, Taiwan

(886 2) 712-0404

Australia Canada

Hewlett-Packard Australia Ltd. Hewlett-Packard (Canada) Ltd.

31-41 Joseph Street 17500 South Service Road

Blackburn, Victoria 3130 Trans-Canada Highway

(61 3) 895-2895 Kirkland, Quebec H9J 2X8
Canada

(514) 697-4232

Japan Singapore

Hewlett-Packard Japan, Ltd. Hewlett-Packard Singapore (Pte.) Ltd.
9-1 Takakura-Cho, Hachioji 150 Beach Road

Tokyo 192, Japan #29-00 Gateway West

(81 426) 60-2111 Singapore 0718

(65) 291-9088
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Safety Notes

Caution

Warning

Instrument
Markings

Warning

Warning
Warning

Caution

vi

The following safety notes are used throughout this manual.
Familiarize yourself with each of the notes and its meaning before
operating this instrument.

Caution denotes a hazard. It cals attention to a procedure that, if
not correctly performed or adhered to, would result in damage to or
destruction of the instrument. Do not proceed beyond a caution sign
until the indicated conditions are fully understood and met.

Warning denotes a hazard. It calls attention to a procedure
which, if not correctly performed or adhered to, could result in
injury or loss of life. Do not proceed beyond a warning note until
the indicated conditions are fully understood and met.

The following markings and caution and warning labels are used on
the instrument. Be sure to observe all cautions and warnings.

A The instruction documentation symbol. The product is
marked with this symbol when it is necessary for the user
to refer to the instructions in the manual.

ce The CE93 mark shows compliance with the European
Community 1993 standards.

@. The CSA mark is the Canadian Standards Association
safety mark.

“ISMI-A”  This is a symbol of an Industria Scientific and Medical
Group 1 Class A product.

Hazardous voltage always present in this area with instrument
power cord connected to ac line.

Do not remove this screw when removing cover from instrument.

Hazardous Voltage

Hazardous electrical shock. Heat sink is live. Disconnect power
supply before servicing.
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General Safety
Considerations

Warning

Warning

Warning

Caution

No operator serviceable parts inside. Refer servicing to qualified

personnel. To prevent electrical shock, do not remove covers.

If this instrument is used in a manner not specified by
Hewlett-Packard Co., the protection provided by the instrument
may be impaired.

For continued protection against fire hazard replace line fuse
only with same type and rating (3 A 250 V type F). The use of
other fuses or material is prohibited.

Always use the three-prong ac power cord supplied with this
instrument. Failure to ensure adequate earth grounding by not using
this cord may cause instrument damage.

vii
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How to Use This
Guide

This guide uses the
following convention:

Documentation
Description

viii

(FRONT-PANEL KEY] This represents a key physically located on
the instrument.

Display This font is used to represent text which
appears on the instrument display.

This guide contains the information required to operate, calibrate, and
repair the signal generator to the assembly level. Included are the
following:

= a quick overview of the signa generator

m examples of typical operation

m a reference section that describes all operation features

= explanations of error messages displayed on the signa generator
= ingtalation instructions

tables of specifications

tables of post-repair information and recommended equipment
required

m theory of operation of the signa generator

= troubleshooting procedures to identify failed assemblies

m disassembly procedures for removal and replacement of assemblies
= replaceable part numbers

= adjustments required after repair or performance test failure

= performance tests to test the instrument to specifications

»  supplemental verification tests to test some unspecified parameters
of the instrument
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Operation
“Operation” contains the following information:
1 Operation Provides a quick overview of the instrument’s
operation.
la Operation Provides examples to help you learn how to
Examples operate the instrument.
Ib Operation Provides quick access to information about each of
Reference the instrument’s functions.
Ic Operation Provides information about both front-panel and
Messages HP-IB remote operation messages.
Note For information about service messages numbered 500 and above,

refer to Chapter 5c, “Service Error Messages.”

Operation
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Quick Overview

1. Power Key

2. Display

1-2 Operation
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8648 Signal Generator

Press to power up the instrument. The instrument powers up
to the same state it was in when power was turned off, except that
the RF output will be turned off and the digit-select arrow keys

(<) and (=) will be reset to the least significant digit.

The display can be one of two displays depending on the serid
number prefix of your instrument as illustrated below.

r&m- BN MOOUATON e AMPUTUDE ﬂ
L O T gy ———— J

ot77a
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The following table describes the prefixes that apply to the various HP
8648 models equipped with an LCD.

A. Liquid Crystal Display (LCD)
(labels located above the display)

BP 8648A BP 8648B BP 8648C BP 8648D
Prefix Preflx Prefix Prefix

3636A and below|3623A and below [3623A and below [3613A and below

3643U and below [3642U and below [3642U and below |3642U and below

The display contrast of the LCD can be achieved using the adjustment
that is located on the rear panel of these instruments. Note that this
adjustment is only available for instruments equipped with an LCD.

It allows you to adjust the contrast of the LCD. Turn the adjustment
to optimize the display for viewing from most angles. If the display is
blank, first attempt to adjust the display contrast before returning the
instrument for service.

The following table describes the prefixes that apply to the various HP
8648 models equipped with a VFD.

B. Vacuum Fluorescent Display (VFD)
(labels located below the display)

BP 8648A BP 8648B BP 8648C HP 8648D
Prefix Prefix Prefix Prefix

3836A and above|3836A and above|3836A and above|3836A and above

3836U and above|3836U and above|3836U and above|3836U and above

3. Function and Data
Keys

The VFD is a 2x40 display. The intensity of the this display is at 100
% and cannot be adjusted.

The keys in the FUNCTION and DATA blocks alow you to enter
values for setting the frequency, amplitude, and modulation level of
the RF output signal.

If Option 1EP is present, the [FM) (ENCODER) key will toggle between
pager encoder (ENCODER) mode and FM mode.

If Option 1EP is present and the signa generator is in the ENCODER
mode, the key functions as a SHIFT key. This key lets you
input aphabetical characters using the DATA and MODULATION
SOURCE blocks when you are in pager encoder mode.

If Option 1EP is present and the signa generator is in the ENCODER
mode, the key functions as an ENTER key. The ENTER
key must be used to store any numeric or aphabetic characters
entered by way of the DATA and MODULATION source blocks.

Operation 1-3
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4. Increment Set Keys

1-4 Operation

5. Knobs

6. MEMORY

When you press a FUNCTION key, that function becomes the active
function. Press to view or change the increment value for
the active function. Press (ff) or () a any time to change the active
function setting by the increment value. (If Option 1EP is present
and the signa generator is in the ENCODER mode, these keys have
alternate functions.)

If Option 1EP is present and the signa generator is in the ENCODER
mode, the key functions as a START/STOP key. This key
starts or stops any pager encoding activity. In addition, in this mode,
the () and () function as PREV and NEXT keys. These keys let you
move the blinking cursor between each parameter when you are
entering the pager encoding settings.

The knobs are aways active when the instrument is in loca (front
panel) control. Turn them to increase or decresse the frequency or
amplitude of the RF output. Press or (=), next to each knob, to
adjust the knob’s resolution.

Press (REF_SET), next to each knob, to set the displayed value as the
reference value and turn on the reference mode. Press (Rer_ON/OFF) to
turn on and off the reference mode without changing the reference
vaue. When the reference mode is on, the displayed value indicates
the offset between the reference value and the RF output signal.

If Option 1EP is present and the signal generator is in the ENCODER
mode, the AMPLITUDE/ENCODER knob is used to enter a setting for
a pager encoding parameter.

Memory registers allow you to save instrument set-ups and recall
them whenever you wish. Press and enter a two-digit register
number to save the instrument’s current settings. To recall the
settings, press and enter the register number. The arrow keys
alow you to recall registers in numerical sequence. You can arrange
your registers in up to ten different sequences.

The number of the currently selected sequence and the last register
selected are aways displayed in the lower-left corner of the display to
help you keep track of where you are in your testing process.

(If Option 1EP is present, the sequence and register are not displayed
on any pager encoding menu.) The memory register examples
provided in Chapter la, “Operation Examples,” show you how

to create a sequence and how to delete or add registers in your
sequence.
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7. Modulation Source Press (MOD on/orF) to turn on or off the modulation source. Press
(INT 400 Hz) or (INT 1 kHz) to select one of the internal source tones

for modulating the RF output signal. These tones are also available
as an output signal at the MOD INPUT/OQUTPUT port when they are
selected. Press (EXT AC) or (EXT DC) to ac- or dc-couple an externa
audio source via the MOD INPUT/OUTPUT port.

Press to frequency modulate the RF signal with
the internal 1 kHz tone and an external source at the same time.

(Additional internal plus externa modulation capabilities are available
for HP-IB operation.) will aso amplitude or phase
modulate the RF signa with the internal 1 kHz tone but it will not be
dc-coupled.

If Option 1EP is present, the (FREQUENCY) key, or if
Option 1E2 is present, the _(FREQUENCY/WAVEFORM)

key scrolls between five states: a fixed 1 kHz internal source and a
variable-frequency internal source with four different waveform
selections. The four modulation waveforms are sine, triangle, square,
and sawtooth (or ramp).

Operation 1-6
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1a

Operation Examples

Getting Started

This section contains operating examples to help you learn how to
operate the signal generator. These examples can be performed
without any additional equipment. The pager testing example can
only be performed if Option 1EP is present.

If this is the first time you have operated this instrument, perform
each of the following examples for a quick introduction to genera
operation. After you have completed the examples, try operating the
instrument’s remaining functions on your own. If you have trouble
or want additional information on a function, refer to Chapter Ib,
“Operation Reference.” If a message is displayed that you do not
understand, refer to Chapter Ic, “Operation Messages.”

Operation Examples la-I
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Operation Examples This section provides the following examples of signal generator
operation. The item numbers of the operation examples correspond to
the numbers called out on drawing of the instrument front panel.

1. Setting the RF Output Signal

Incrementing or Decrementing the RF Output Signal
Using the Memory Registers

Offsetting the RF Output from a Reference

Holding the Output Attenuator Range

Setting a User Selectable Modulated Frequency and Waveform
(Option 1E2 or 1EP Only)

7. Signaling a Numeric-Type FLEX Pager (Option 1EP Only)

o oA w N

3
\ L/
/
FREQUEN! v# MODULATION NN AMPLITUDE EENE

\ / ‘
FFHEGJENCV F DATA — _AMPLITUDE/ENCODER—

w i (7] [o] [¢e] || [<]

] 0] [ o] F
Q ninin )
(o] [-] L] |

'.......IMODUM“ONSQMCE
ot . A e

) T e %‘A i

\ \

_A
-

FoN
~
(o )
[6,]

an622a2d
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Setting the RF In this example, you will set the frequency, amplitude, and modulation
Output Signa| level of the RF output signal.

Setting the Frequency 1. Set the frequency to 100 MHz using the keys shown below the
instrument diagram.

If you make a mistake while entering a value, press (=) to correct
it.

FREQUENCY mNEENEEEE MODULATION SN AMPLITU

100.00000 MHz

funct1.drw

Setting the Amplitude 2. Set the amplitude to -100 dBm.

FREQUENCY e MODULATION uEEESSS AMPLITUDE
100.00000 MHz -100.0 dBm

funct2.drw

Operation Examples la-3
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Turn on the RF Output 3. Press to turn on the RF output.

RF OFF is displayed below the amplitude setting when the RF
output is turned off.

L — T
™~ FREQUENCY INNEEEEEEEE MODULATION IR AMPLITUDE HEEEE
o e e 100000
D s | i i o o EIO ( 00000 Mz -lg%%cli:lgm
Oj|aoc oOoooOoOg|a
Slfoocbooo [N 100.00000 MHz -100.0 dBm
L O |Djcogoog O /i O

E
ON/OFF f

Setting the 4. Set the FM deviation to 3 kHa.

Modulation The modulation rate is displayed below the deviation setting. Use
the MODULATION SOURCE keys to select a modulation source and
turn modulation on or off.

N
[@f )
oo ot oooals =FREQUENCY IR VODULATION SN AMPLITUDE
‘ Q g‘ %jg 00000 ]g O; 100.00000 MHz FM 3.00 kHz -100.0 dBm
540 DD%DDD 1 kHz
D/@féggs 88808 o
N v

KHz
[ ] @] .

la-4 Operation Examples
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Incrementing or In this example, you will increment the amplitude and frequency of
Decrementing the e RF output sgndl.
RF Output Signal

Preliminary Steps 1. If they are not aready set, set the frequency to 100 MHz, and the
amplitude to -100 dBm.

g g g ool FREQUENCY ESSSSSSSSSSS MODULATION SN AMPLITUDE
coOoal|.a -
Olooocoallo Q 100.00000 MHz 100.0 dBm
%D COaghd
) |cy 4 |
JEBE 0B o]

FREQUENCY

Using the Knob 2. Increment the amplitude using the knob.
Press or when you wish to adjust the increment resolution.

-h

[0 ][0 [lah] port e

H
H

H

i r

FREQUENCY pmmmamem MODULATION puy AMPLITUDE
100.00000 MHz -101.0 dBm

a0

0003
oaad
oaca
ninjals;
uln}{(nininin;
guco
gaog

o0
oojlo
O

0]
00

|

incr2.drw
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Using the Increment 3. Enter a frequency increment of 25 kHz.

keys The § symbol is displayed when you press to indicate
that the displayed value is the increment set value.

I Y
oot FREQUE:_ MODULATION [uumem AMPUTUDE
Sisi=i= Q 25.00000 %kHz -101.0 dBm
OO0
5 0B o
\
2 J [ 5 ] {':\7 ] incr3.drw
4. Increment the RF output frequency in 25 kHz steps.
The increment keys affect the last FUNCTION selected
(FREQUENCY, AMPLITUDE, FM, AM or ¢M).
I N
& ‘ E‘) Toooan FREQUENCY SIS ODULATION [, AMPLITUDE
2E=R3233828 () 100.02500 MHz 101.0 dBm
- coOoooOogi/.
DE‘]D ac ’ oo [
L O npE0ca O 8 O

Incrd.drw

>
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Using the Memory
Registers

The memory register examples show you how to create a sequence of
registers, delete a register from that sequence, renumber the registers
in the sequence, and insert a new register in the sequence.

Up to 10 register sequences can be defined (0 through 9). A sequence
can contain up to 100 registers (00 through 99). There are a total of
300 registers available in the instrument. The registers can be used
in the sequences in any combination (such as 10 seguences of 30
registers each, or 3 sequences of 100 registers each) as long as the
total does not exceed 300 registers. It is not possible to have al 10
sequences each contain 100 registers as that would be 1000 registers.
(If Option 1EP is present, there are a total of 70 registers available.)

FREQUENCY

e

FREQUENCY I MODULATION I AMPLITUDE
100.00000MHz FM 3.00kKz -136.0dBm
SEQ0 REGO1 1kHz OFF RFOFF

\

FUNCTION
O

AMPUTUDE

2 ]

SEQ O

TEST2.drw

SEQ 9

RAM

300 REG

Operation Examples la-7
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Saving Instrument In this ten step example, you will use the memory keys to create
Settings in Register  a sequence containing three registers. Each register will contain a

Sequences different frequency setting.
Selecting the Sequence

1. Sdlect sequence O.

If there are registers saved in sequence 0, the message shown
in the display below will not appear. Note that the steps in this
example will cause the settings in registers 00, 01, and 02 of
sequence 0O to be changed.

FREQUENCY nummammmmms MOOULATION Emgusmmmmm AMPLITUDE

SEQ 0 has no registers saved in it

regseql.drw

Saving Settings in Registers
2. Set the frequency to 10 MHz.

e e e = FREQUENCY SN MODULATION AMPLITUDE
ooooo|o ——
aoogo O 10.00000 MHz

NOooog)o SEQ 0 REG --

o0 il

oo O ‘D O

FT m m regseq2.drw

3. Save the instrument settings in register 00.

u
———— oo oooolo FREQUENCY uSummmm MODULATICN mmmmmmmn AMPLITUDE
(O958e8388 O 1000000 MHe
[=}}la]s) NOOOgo SEQ 0 REG 00
- HREEEE 6B o
-

regseqd.drw

£
°
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4. Set the frequency setting to 11 MHz.

COoogo FREQUENCY juummmmmm 'ODULATION s AMPLITYpe
ce2822 () 1100000 Mtz

ADoooo SEQ 0 REG 00

oo (]

mago O \ o 0O

@ [I] regseq4.drw

FREQUENCY mummmammmems MODULATION SIS AMPLITUDE

11.00000 MHz
SEQ 0 REG 01

0ooo
00dd

0ayooao
0a0ybooo

@)

@ @ @ regseq5.drw

)
L
ollcolobhoon = FREQUENCY pupmmumummmem. MODULATICN s AMPLITUDE
ol=ooao O

Q Olicololgoa .| Q 12.00000 MHz
gllog Moo =) SEQ 0 REG 01
Clfcoodoo O

(- ‘DDDHE]DD Ojla O

SNIEN e

Operation Examples la-9


https://www.manualsplus.com/

7. Save the instrument settings in register 02.

FREQUENCY NNEMSSNNSNEE MODULATION SNMMSNNNNEN AMPLITUDE

12.00000 MHz
SEQ 0 REG 02

regseq7.drw

Checking the Sequence
8. Recdll the registers in sequence 0.

The () and ({) keys recal registers or sequences depending on
which key was pressed last ((REG) or (SEQ)).

FREQUENCY SESSSSNMSNSEE VODULATION {ESSSSSS AMPLITUDE

10.00000 MHz
SEQ 0 REG 00

11.00000 MHz
SEQ 0 REG 01

12.00000 MHz
SEQ O REG 02

10.00000 MHz
regseq8.drw SEQ 0 REG 00

Checking a Different Sequence
9. Select sequence 1.

FREQUENCY mummmmmm ODULATION . AMPUTUDE

SEQ1

a [ﬁ] req9.drw

la-1 0 Operation Examples
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10. Step through the registers in sequence 1 if there are registers
saved in it.

Note Sequence 1 does not contain the settings you saved in sequence
0. The instrument enables you to save different settings in each
sequence to create up to ten different sequences for your testing.
Remember when you save or recal a register, be sure that the correct
sequence is also selected.

FREQUENCY s MODULATION s AMPLITUDE

SEQ 1 REG 00

gy cbeo

o O]

req0.drw

Operation Examples la-1 1
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Deleting a Register In this example, you will delete a register from the sequence you
from the Sequence created in the preceding example.

Selecting the Sequence
1. Select sequence O.

O " olooooo FREQUENCY SN "ODULATION [N AMPLITUDE
<>DE:DDDDDD
OISO o;ooog|io
dloo CooOjio SEQ 0
S ETEEEER IS
@ @ delreg0.drw
Deleting a Register
2. Delete register 01 from seguence O.
Note The contents of the register are recaled when it is deleted. This
allows you to resave the contents if you need to.
T

uoo
ogyioooo
0oy|0ooo

0000j —
o000,
000

0
(co]
0
oo
0o
T
oorA)

gooa
0000

N

FREQUENCY ESSSSSNSNEEE MODULATION [N AMPLITUDE !
11 .00000 MHz
SEQ O REG --

delregl .drw

acyoooo
3@

O

g
&
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3. Step through the remaining registers in sequence O.

The deleted register number has been removed from the sequence.
Note that the instrument does not renumber the registers when
one is deleted.

FREQUENCY SN MODULATION R AMPUTUDE

12.00000 MHz
SEQ 0 REG 02

10.00000 MHz
SEQ 0 REG 00

0d4j6ooo
o |0

delreg2.drw

Operation Examples la-13
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Renumbering the In this example, you will eiminate the skip from register 00 to register
Registers in a 02 in sequence 0 caused when you deleted register 01 in the previous

Sequence  example.
Decreasing the Register Number
1. Delete register 02.
The settings saved in register 02 are recalled when it is deleted.

s Al

ollOolobooooola FREQUENCY yuBSSSSSNSEE MODULATION muy AMPLITUDE
Q% =] =l=l=l=ts %O 12.00000 MHz
ooy RBeoogo SEQ 0 REG --
olfooo|ihoo &)
\[:1 DD{[JDDQHD O ‘
DEL 0 @ numseq1.drw
2. Save the settings from register 02 into register Ol.
@ g g % % g % % = FREQUENCY DENSEEEEEERSN MODULATION s AMPUT!
3 a
12.00000 MHz
] o e O e Q
goo NOoOOoogo SEQ 0 REG 01
= PR hoo &
O ool O jlo O
@ @@ nemswa2.drw
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Checking the Sequence
3. Step through the register sequence.

FREQUENCY IESSSSSSSSSN MCODULATION S AMPLITUDE

Ve

Q == %}%S%%B =
Slen N Elslsl=t=)= LSEQOREGOI
L@ m’ms:m ) 10.00000 MHz rJ
0 G_%__DDD oJe O SEO 0 REG 00
G numseq3.drw
Note In this example, you renumbered one register. When you need to

renumber two or more registers, use instead of (DEL) to recall
each register until you get to the last register in the segquence, then
use (DEL).

Operation Examples la-15
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Inserting a Register in  In this example, you will insert a register into the sequence you
a Sequence created in the previous example. The process involves incrementing
each register number that comes after the point in the sequence
where you wish to insert a register.

1. Recall the last register in sequence O.

S
L L J ——
ollclob. oooollo FREQUENCY [MENSSSMSSNE “ODULATION SESSSSSSSSE AMPUTUDE
)
QD =olBebes SQ 12.00000 MHz
oo MO0 og|@ SEQ 0 REG 01
0g0 %DD O
= Eﬁdtﬁmm olB o
N
0 @ ineseq?.drw

2. Save the recalled settings into register 02.

p
L
] T o s L Y G s N e FREQUENCY mESmSSSSSSSE MOOULATION mumsmmmmes AMPLITUDE
OS =] =t =l=ls s SQ 12.00000 MHz
oo poooaglo SEQ 0 REG 02
PE= $GD o
O ADOmoo O Ja O

-

insseq2.drw

@
)
)

3. Recall register Q0.
Register 01 can now be used to save the settings that are saved in

register 00.

U

SISO cooools FREQUENCY IS MODULATION SN AMPLITU
QS =88E8888 SQ 10.00000 MHz

Ollcg poooo)lo SEQ 0 REG 00

=iEA= $DD O
(] 'r DM[JDD Q?D O J

A |

[

gl
-]
=

Ingseq3.drw
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4. Save the recalled settings into register O1.
Register 00 can now be used to save the new settings.

[T
) D ooooollo FREQUENCY NSNS MODULATION S| AMPLITUDE
Q% =EE5EEE SQ 10.00000 MHz
O oo FAUD[:]DD ) SEQ 0 REG 01
O[noo||hco )
O gDDHEJD[: OJD O J
N

@ @ E] insseq4.drw

Saving a New Register
5. Set the frequency to 8 MHz.

FREQUENCY pESSSSSSSSSE VODULATION [N AMPUTUDE
8.00000 MHz

insseq5.drw

6. Save the settings in register 00.
Press () to check the new sequence.

FREQUENCY pmmms MODULATION s AMPLITUDE

8.00000 MHz
SEQ 0 REG 00

0048000

insseq6.drw

Operation Examples la-1 7
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i In this example, you will enter an RF output frequency, set it as the
setting the ef a d th ffset the RF output f 10 MH
reference vaue, and then o e output frequency z
OUtpUt from a below the reference value.

Reference
Setting the Reference 1. Set the frequency to 500 MHz.
Value
I S
ﬁ’ﬁ—\
oo Coclio FREQUENCY mEEEE MODULATION SN AMPLITUDE
ss gi = Q 500.00000 MHz
JOCO)Nm;
mla=) ’ O ‘
o O o O
A
] 0 [ 0 ] [d’g(":‘J ref1.drw

2. Set 500 MHz as the reference frequency.

The A symbol appears in the display to indicate that the reference
mode is selected. The output frequency is till 500 MHz.

P
QEeegn FREQUENCY s MODULATION mmmmmm AMPLITUDE
DOoooog|o

Q Ojoooog|ic Q 0.00000AMHz
cooodgg
ooo O
000 0 & O

ref2.drw
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Offsetting the RF
output

3. Offset the output frequency 10 MHz below the reference
frequency.

You can enter in the offset value directly, or use the knob or ()
and () keys.

L—

|
i)
]

FREQUENCY IEESSSSMNEENE VODULATION SNBSS AMPLITUDE

Qooocooolg
cooogllo -
Oooocooo DQ 10.00000 AMHz
00 Domodo
[} DDD‘DCJLJ o
- coglzog OB O

)] lo J[&5)

Attention!

ref3,drw

In the reference mode, the output frequency equals the reference
frequency + the displayed offset frequency.

Turning the Reference Mode Off or On

4. Turn off the reference mode to display the actua output
frequency.

DDDD[ —
a3
o

ooOoooco FREQUENCY IS MODULATION [ESSSSNNEEN AMPLITUDE
=ehoono 490.00000 MHz
O0OO0o0oo
Noooboo &)
- BE9BEs o B o
reld.drw
5. Turn on the reference mode without changing the reference
frequency.
L [ (| \
T e e TN — FREQUENCY e VOCUIAT TN S AMP'TUDE
Q sl= S’%%SS%HS H -10.000002MHz
o MmN
A — 1077
O

o [HEE5ESE

) ’

ref5.drw
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6. Change the displayed units to kHaz.

Note that for amplitude, reference settings are displayed in dB
units only.

FREQUENCY [N MODULATION {R AMPLITUDE e

-10000.002akHz T

U
| — O[=ojcoocooo — |
O||OooooagD||o
oOo|jcoocMoa)|o
Oj\00] Cogogla
0oog|c o a
] ocgogo O Je O

£}

Setting a New Reference Value

7. Set the current output frequency as the new reference frequency
a any time.

FREQUENCY s MOCULATION s AMPLITUDE
0.00AkHz

la-20 Operation Examples
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Holding the Output Irrl1 this example, r31/ou will hr?ld thehoutputlamtgnuator 0 ithdoes HOt
change ranges when you change the amplitude setting. This wi
Attenuator Range prevent attenuator range changes from affecting the output signal.

Set the Amplitude 1. Set the amplitude level to -82 dBm.

Level
Al

ooooolo FREQUENCY I MODULATION AMPLITUDE
cooooollo
coOROO DQ -82.0 dBm
DD&DD -]
oo =)
Ooog O o O

A

\

[ 2 ] % attnt.drw

Holding the 2. Hold the attenuator at this setting.

Attenuator
3\
— [
Ooiooooodollo FREQUENCY N 'ODULATION NS, AMPLITUDE
oo og|c
E:]D!DDDDD‘DQ’ -82.0 dBm
a]8) ocoooajod HOLD
fooo[ooc o O
DD[‘_'IHDDD O ’

ATTEN
HOLD attn2.drw
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Adjusting the 3. Adjust the amplitude setting.

Amplitude Now amplitude changes do not cause the attenuator to change its

range setting. Consequently, amplitude changes are limited to the
range provided by the instrument’s vernier. For information about

the instrument’s vernier ranges, refer to Chapter Ib, “Operation
Reference. ”

( I A
L
8 " ggg == FREQUENCY mESSSSSSSSEE MODULATION aummmmmssss AMPLITUDE
= ooo
QD oocgooo -82.0 dBm

oo oooog|o RS HOLD
Olfconcoo =) ‘@ ]

\[j ooo|laoo O )

aftn3.drw
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Setting a User

Selectable
Modulated
Frequency and
Waveform
(Option 1E2 or 1EP
Only)
Note This modulation example can only be performed if Option 1E2 or 1EP
is present.

In this example, you will select the modulation level and the
modulated frequency and waveform of the RF signa output.

Setting the 1. Select FM modulation with a deviation of 25 kHz.

Modulation Level Either LAM) or (gM) modulation may be used instead of (FM.
The modulation type (FM, AM, or ¢M) and the modulation level
(deviation or depth) is displayed on the top line of the front-panel
display as shown.

|1
OO aooocoo||ca FREQUENCY [N MopuLarion IR AMPLITUDE
OlcOOocoogl|c
[ o .| FM 25.0kHz
o} 0 DDSDD ]
/oo od [} =
| ooOoooN\O ||z O
7 X
=) (2 )5 J(m)

ongdbd

Operation Examples la-23


https://www.manualsplus.com/

Setting the Modulated 2. Press the (NT 1kHz) (FREQUENCY/WAVEFORM) key until SQU is
Waveform selected.

Repetitively pressing the (INT 1kHz)_(FREQUENCY/WAVEFORM) key
selects one of five states:

s A fixed 1 kHz sine-wave interna source.
s A vaiable-frequency sinewave source
(indicated by SIN preceded by the frequency value).
= A variable-frequency triangle source (TRI).
= A vaiablefrequency square-wave source (SQU).
= A variable-frequency sawtooth (or ramp) source (SAW).

\
5[5 o em—— -
ollesSle alls _ EQUENCY MODULATION AMPLITUDE
o o o s s s
Ojao i 8 W o o o |

1.12kHz SQR
OjoopOofloacd ||
O |O|co0)Eojgo O e O
VA

(Frequencs//

Waveform oné1 obd

Setting the Modulated 3. Set the modulated frequency to 1.5 kHz.
Frequency The key is the only accepted units key.

ﬁ‘._;__[-*
| o | o FREQUENCY [N voouLatioN R AMPLITUDE
) o o o o o |
o= 4 Ogoog|oa
oo i 150kHz SQR
oogfioD o O ] =
O ooooo O |l O

s

ongabd
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Signaling a
Numeric-Type
FLEX Pager
(Option 1EP Only)

Note

In this example, you will set up the pager encoder to send a signa
appropriate to test a numeric-type FLEX pager.

This pager encoding example can only be performed if Option 1EP is
present.

The front panel of the Option 1EP instrument is different from the
standard instrument’s front panel. The green and blue labels are
incorporated for the pager encoding mode only. Therefore, these keys
have multiple functions on instruments with Option 1EP.

(o2
B PACKARD

8648A 100kHZ- 1000MHZ
SIGNAL GENERATOR

Frecuency NN oouLATION I ~MPLITUDE
FORMAT FLEX
POLARITY NORMAL FILTER ON

FUNCTION

AMPLITUDE/ENCODER

ﬁ DATAm
@
@
@

m|

RF OUTPUT

MAX REV PWR
A 50W 25VDC

.. 50 Q

RF
ON/OF F|
ATTN
HOLD

MOD
INPUT/OUTPUT

w
MOD INT EXT
PN/OF| 400 Hz| AC
A
w wsoo Q

Z
kaz INT E)(T
EXT DG 1kHz DC

(FREQUENCY)

HP 8648A Option 1EP Signal Generator
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Setting Up Pager
Encoding

la-26 Operation Examples

The following steps are required to set up pager encoding on the
signal generator. Details of setting each parameter are provided
following this overview.

1. Before entering the signal generator pager encoder mode,
sat the correct carrier frequency and FM deviation for the
pager-under-test. (The FM deviation is 4.8 kHz for FLEX and is
4.5 kHz for POCSAG.)

2. Press to turn on the RF output. (RF OFF is displayed
beow the amplitude setting when the RF output is turned off.)

3. Enter the pager encoder mode by pressing (ENCODER). If FM
wasn't the last active function, press (FM) (ENCODER) twice.

4, Set up the pager encoder parameters to meet the test requirements
of your specific pager.

Use the D (NEXT) and () (PREV) keys to scroll through the
encoder parameters. The cursor will blink around the first letter
of the active parameter. The (J (NEXT) key moves forward
sequentially through each pager encoder parameter and the

(®) (PREV) key moves backward sequentially.

To move between settings for each parameter, rotate the
AMPLITUDE/ENCODER knob until the desired setting is
displayed. When characters are entered by way of the keypad
(such as the capcode), terminate the entry with the
(ENTER) key.

5. Start signaling the pager after al of the encoder parameters are set
by pressing the (START/STOP) key.
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Entering Pager 1. Display the first pager encoder menu.

Encoding Settings After setting your pager's carrier frequency and an FM deviation
of 4.8 kHz (for a FLEX pager) on the signa generator, press the
(ENCODER) key once again to display the first pager encoder
menu (FORMAT). The (ENCODER) key toggles between the
frequency modulation menu and the pager encoder menu.

“%’

oo oooolo FREQUENCY N ODULATION S » (D1 ITUDE

olSloocoooo DQ FORMAT FLEX

] i o R ]

Ollon " cooog/lo POLARITY NORMAL FILTER ON

Olfooo|[ooo O o -
O |gjooooogo O o O

Encodel.drw

Selecting the Format 2. Set FORMAT to FLEX, POLARITY to NORMAL, and FILTER to ON.

Settings a With the blinking cursor on the “F’ of FORMAT, set the FLEX
format by rotating the AMPLITUDE/ENCODER knob until FLEX
is displayed.

b. Press the () (NEXT) key to move the blinking cursor to
POLARITY, then use the AMPLITUDE/ENCODER knob to set
the polarity to NORMAL.

c. Using the @) (NEXT) key and the AMPLITUDE/ENCODER
knob, set FILTER to ON.

Oolalooooooall;o FREQUENCY I ropuraTioN I PLITUDE
ollcoaooaao IZIQ FORMAT FLEX
o/|OSiooooalo
Oloo [Cooog|o POLARITY NORMAL FILTER ON
Sioocl oo o O '

L ooocoooc O g O

Encodel.drw

Press the () (NEXT) key to move to the next page.
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Selecting the Data 3. Set DATA RATE to 3200/2 and PAGER TYPE to NUMERIC, using the
Rate and Pager Type AMPLITUDE/ENCODER knob and the () (NEXT) key.

Settings You may choose to set the data rate to one of the other settings;
your FLEX pager should automatically adjust.

’:,—77‘
== D”mSDDDDED;\Y\ FREQUBNCY—MODULMION—ML$
Qg D8|25000 DQ DATA RATE 320072
allag DDDDE g PAGER TYPE NUMERIC
ooOliooo ]
O] oo 2o O |le O

Encode2.drv

Press the (J (NEXT) key to move to the next page.

4. Set VECTOR TYPE to STANDARD using the AMPLITUDE/ENCODER

knob.
O o oeea FREQUENCY NN »oDULAT:ON N A MP LI TUDE
[ o3 o o o e |  Fom VECTORTYPE STANDARD
OO oooo|| e
Cy\gg o o o e o | T
ocooBog [
O coojleca Ollg O

Encode3.drw

Press the () (NEXT) key to move to the next page.
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Selecting the Message 5. You may choose one of the five fixed messages (only numbers one
Settings and five are useful for numeric pagers) or you may define your
own message. For this example, use your own phone number as
the user-defined message:

a Set MESSAGE NO. to 6 and MESSAGE LENGTH to 40 using the
AMPLITUDE/ENCODER knob and the () (NEXT) key.

b. Press the () (NEXT) key again to select the FREE MESSAGE
parameter.

c. Enter your phone number with the numeric keys and
terminate your entry with the (MHz dB(m)) (ENTER) key.

= =
O =gOOoooacOgib, FREQUENCY SN MODULATION NN AMPLITUDE
[ ) I | [ o
o £ o o B o o o | MESSAGE NO.6 MESSAGELENGTH 40
0 oo ooood||I8 FREE MESSAGE
CHiooQ||@ae3 4

O Oooojooo O ([ O

an610abc

Press the () (NEXT) key to move to the next page.

Selecting 6. Set MODE to SINGLE and AMPLITUDE to 0. 0dBm using the
Transmission AMPLITUDE/ENCODER knob and the () (NEXT) key. Enter

Repetitions and the numeric values using the numeric keys and the
amplitude (ENTER) key.

L]
O] OO || FREQUENCY pusmey MODULATION puy AMPLITUD!
) e | SN [ o Sy e e A o
o | N Y Ny i e 1 MODE SINGLE AMPLITUDE 0.0dBm
0Oy|og OO~ OOE
OljooO||0 O O
O Do O O

encode5 drw

Press the NEXT (([1)) key to move to the next page.
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7. Set IMMEDIATE STOP to OFF, HEADER to ON, and TERMINATOR to
ON using AMPLITUDE/ENCODER knob and the () (NEXT) key.
These are default settings that normally would not be adjusted.

I —— )

= oo oooolo FREQUENCY MQDULATIONSS ——— AMPLITUDE,
Olooooog|lo S
O O Oooooag|oc O IMMEDIATE STOP OFF
0o Looogo HEADER ON TERMINATOR ON
Ctooboo [
O LDJDDD}DDD O ‘D O

Press the (I) (NEXT) key to move to the next page.

Selecting the Pager 8. Enter your pager's capcode (address) in the pager code

Capcode (Address) menu. The (SHIFT) key is required to enter
alphabetical characters. For example, to enter the following

capcode: A0012477, press (SHIFT), @) (A), (0012477),
(ENTER). hen, using the () (NEXT) key and the
AMPLITUDE/ENCODER knob, set DUMMY CALL to OFF.

Note The pager's capcode contains information that automaticaly sets the
parameters of the last two menus.

O/Ooboooalo ST o ——
o o e | FREQUENCY FNPLIRE
O|oloooooo||o PAGER CcCODE A0012477
0j|00 [ e i DUMMY CALL OFF
Ollocooljooo [ ' ‘
O glocoljocoo O |Io O encode40.cdr

Press the () (NEXT) key to move to the next page.
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9. ADDRESS TYPE and ADDRESSI are set automatically when the
capcode is entered in the previous menu. If A0012477 was
entered, SHORT and 0045245 would be displayed respectively.
Generally, you would not change these settings.

| |
OO0 oo™ MODULATON
OolOooooooo|o FREQUENCY I SN AMPUTUDE
1 e e s e ADDRESS TYPE SHORT
Leg 2ooogjo ADDRESS! 0045245
- EDDE\ ooo ]
COl|looo||jcooo (]
© & encode4].cdr

Press the () (NEXT) key to move to the next page.

Selecting the Protocol  10. FRAME, PHASE, and COLLAPSE CYCLE are aso set automatically
Settings when you enter the pager's capcode. If you entered A0012477
previously, 0 11, D, and 4 would be displayed.

Note If MODE is set to BURST or CONT instead of SINGLE, you may choose
to change the collapse cycle to 0 to 7. With a collapse cycle of 4,
the pager will receive the message once every 16 frames (24). If the
collapse is 0 or 1, the pager will receive the message either every
frame (2°), or every other frame (2!).

j‘l-l
g%% Sgggg S FREQUENCY NEEENENNNES MODULATON SENSSNNEEN AMPLTUDE
QD o e o e e DQ CYCLE 00 FRAME 011 PHASE D
ojcg gogoojo COLLAPSE CYCLE 4
F oool[Coo =)
0 glesgBen o2 O encode42.cdr

Press the () (NEXT) key to move to the next page.
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Selecting the Roaming 11 Set ROAMING MODE to NONE using the AMPLITUDE/ENCODER
Mode Settings knob.

|

L
O DDDDDS%E FREQUENCY NN MODULATON W AMPLITUDE
o O o o
QD Ooooooo DQ CYCLE 00 FRAME 011 PHASE D
oy 9gdoon)s COLLAPSE CYCLE 4
goOjioocoo [
O DDD oao O |1 O

encode42.cdr

Press the () (NEXT) key to move to the next menu.

Encoding 12 To start encoding after selecting all pager encoder parameters,
press the (INCR SET) (START/STOP) key.

|
) | o 1 FREQUENCY IS MODULATON NN AMPUTUDE
Q g %% %g%g% % Q MESSAGE NO. 6 AMPLITUDE 0.0 dBm
Ojjoo S0 oQjo CYCLE 00 FRAME 011 PHASE D
E ooo|ooo o
0 gpogjooo O 2 O encode43.cdr
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1b

Operation Reference

Note

This chapter describes each of the instrument’s functions including all
of the front panel keys, the rear pand connectors, and the optiona
remote interface and memory interface. This information is presented
in the same functional groups as the front panel key functiona
groupings.

Option 1EP adds a pager encoder capability to the standard functions.
Consequently the front pandl of the Option 1EP instrument is
different from the standard instrument’s front panel. The green and
blue labels are incorporated for the pager encoding settings only.
Therefore these keys have multiple functions on instruments with
Option 1EP.

Operation Reference 1b-
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Frequency/Amplitude

Frequency and

Amplitude
L B
rﬁ oooooo
Oo|aoaooaooo
Oooooog
FREQUENC 00 G9000 AMPLITUDE
| EEEEE o)l [
| =)
A A
REF REF
- LMFU /QJ y
1 2 3 4 freqkeys.drw
The knob and reference set keys work similarly for both frequency
and amplitude settings.
1. Knob  Turn the knobs to increment or decrement the frequency and

2. Digit-Select Arrow
Keys

Note

1 b2 Operation Reference

amplitude settings. The knobs are aways active when the instrument
is in local operation.

If Option 1EP is present and the signa generator is in the ENCODER
mode, the knob in the AMPLITUDE/ENCODER block is used to select
the desired setting for each pager encoder parameter.

Press these digit-select arrow keys (<) (=) to select the digit to be
changed with the knob.

The knobs increment the selected digit only. For information about
incrementing by an arbitrary vaue using the increment set keys, see
“Increment Set” in this chapter.
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3. REF SET

4. REF ON/OFF

Output Power
Trouble?

Frequency/Amplitude

Press to turn on the reference mode and to set the current
RF output setting as the reference value. The reference value
is stored in non-volatile memory until you replace it by pressing

REF SET) again.

When you press (REF_SET), the A symbol is displayed between the
value and the units. When 4 appears, the displayed value indicates
the offset between the reference value and the RF output signal.

The RF output signal is not changed when you press this key.

Units

When you press for frequency, vaues can be entered in MHz
or kHz. For amplitude, values can be entered in any of the amplitude
units provided, but they are displayed in dB only.

Press (rer_on/orF] to turn off the reference mode if it is on, or to turn
on the reference mode without changing the reference value.

When you turn on the reference mode, the displayed value indicates
the offset between the reference value and the current RF output
setting.

The RF output signal is not changed when you press this key.

If the RF output power seems too low, look for A in the display
between the power level value and the dB indicator. The A tdls you
that reference mode is turned on. The displayed vaue is not the
output power levd; it is the offsat between the reference value and
the output power. To exit the reference mode, press (REF_ON/OFF). You
can then reset the output power to the desired levd.

Operation Reference 1 b-3
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Function

Function

LL ] |
Oaogcog)ia|a
QCoocog|iag
OaogooocOo||.d
FUNCTION =)
OO -]
1/——[FREQUENCVI ooo O I O
2/
I funckeys.drw

AMPLITUDE l

1. FREQUENCY The RF output frequency range
following table. When making

for each model is shown in the
frequency changes, the instrument does

not turn off the RF output. However, the power does blank for a few

milliseconds when crossing the

frequencies at 249, 501, 1001, 1260,

1600, 2001, 2520, and 3200 MHz.

Frequency Ranges

Model

Frequency Range

HP 8648A
HP 8648B
HP 8648C
HP 8648D

100 kHz to 1000 MHz
9 kHzto2000 MHz
9 kHz to 3200 MHz

9 kHz to 4000 MHz

Frequency switching typically takes less than 75 ms at frequencies
lower than 1001 MHz, and less than 100 ms at higher frequencies.

1 b4 Operation Reference
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Function

2. AMPLITUDE The RF output amplitude range is shown in the following table. When
making amplitude changes, the instrument does not turn off the RF
output. The period of any over- or under-ranging that may occur
during level transitions is typically less than 30 ms.

Output Amplitude Ranges

Model Frequency Range Amplitude
HP 8648A 100 kHz to 1000 MHz | + 10 to — 136 dBm
HP 8648BICID <2500 MHz + 13 to - 136 dBm
> 2500 MHz +10 to — 136 dBm
HP 8648B/C/D < 100 kHz +17 to — 136 dBm
with Option 1EA <1000 MHz +20 to —136 dBm
< 1500 MHz +19 to — 136 dBm
<2100 MHz +17 to — 136 dBm
< 2500 MHz + 15 to — 136 dBm
> 2500 MHz +13 to — 136 dBm

3. FM Press to set the peak deviation for frequency modulation. Then
AM  use the data entry keys to enter the desired value of deviation. The
oM values allowed depend on the RF frequency selected. See Chapter 4,

“Specifications’ for peak deviation specifications.

Press (AM) to set the amplitude modulation range. Then use the data
entry keys to set the desired value of range. Vaues from O through
100% are allowed.

Press (¢Mm) to set the pesk deviation for phase modulation. Then use
the data entry keys to enter the desired value of deviation. The
values allowed depend on the RF frequency selected. See Chapter 4,
“Specifications’ for peak deviation specifications.

Operation Reference 1 b5
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Function

Setting Up the
Pager Encoder

Note The pager encoder mode is available only on instruments with
Option 1EP.

Option 1EP adds pager encoding/signaling capabilities to the standard
functions. Consequently the front panel of the Option 1EP instrument
is different from the standard instrument’s front panel. The green
and blue labels are incorporated for the pager encoding settings only.
Therefore these keys have multiple functions on instruments with
Option 1EP.

A

/ PRUEWLETTs 66484 100KHZ 1000MHz
(ZBpAcKARD  SIGNAL GENERATOR

FREQUENCY NI MoDULATON I AP ITUDE
FORMAT FLEX
POLARITY NORMAL FILTER ON

AMPLITUDE/ENCODER

:
3
REF
Ed]
A
b |
ON/OFA

— MODULATION SOURCE RF QUTPUT
y v w
MOD INT EXT MOD RF A MAX REV PWR
ON/OF! 400 Hz AC INPUTOUTPUT ON/OF A 50w 25 VvDC
X Y z
XT DC) 1kHz oc A HOLD
N oa

(FREQUENCY) WK 00 500

FUNCTION  reE—————_ m
START/STOP A B €
INCR MHz
(o] (&
AMPLITUDE @

HP 8648A Option 1EP Signal Generator

For numeric messages, the following keys are assigned for the specia
characters in addition to the standard numeric keys (0 to 9).

Front |Character (B3 |B2 [B1 BO

Panel Key
S Spare
U U
Space Space

- - (Hyphen)
]
[

N e T =

P B P B O O
P B O O R p
F o P o P o

p—
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1. ENCODER

Function

good
ggoo

Qojcood
onyio0oo
0oywoooo

O
[N
O

Before sdlecting the pager encoder mode check that the correct pager
carrier frequency and FM deviation have been set.

To select the pager encoder mode, press (ENCODER) twice:

once to set FM deviation, then again to toggle between the standard
functions and the pager encoder mode. The display will look like the
following:

:

ooo

ool | |

0co0
ooon

rreQUENCY I oo utatioN NN >PLITUDE

FORMAT FLEX
POLARITY NORMAL FILTER ON

0oy aooo
noyoano
aoyioaono

[5la] |{nln]nls;
S0

aayio
00|
oollooco
o1

O

Encodel.drw

This format menu is always displayed first when the pager encoder
mode is selected.

The (f) (PREV) and () (NEXT) keys are used to move the blinking
cursor between each parameter.

The knob in the AMPLITUDE/ENCODER block is used to select the
desired setting for each pager encoder parameter.

To start or stop encoding, press (INCR SET)_(START/STOP).

Operation Reference 1 b-7
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Function

Setting the Format  The format menu, shown in the previous figure, has the following

settings:
s FORMAT selects the pager protocol being tested.
FLEX: FLEX format
FLEX-TD: FLEX-TD format
POCSAG: POCSAG format
PN15: Pseudorandom Sequence (PN 15)
RESYNC: Re-synchronization function (for FLEX/FLEX-TD
pagers only)
SERVICE: Servicing the HP 8648A Option 1EP

Note Depending on the format selected, the parameter menus will be
different. Messages displayed while sending encoding signals are aso

unique to each selection.

s POLARITY selects the data polarity.

NORMAL: Normal polarity

POCSAG

FLEX/FLEX-TD
(2-Level FSK),
RESYNC, PN15

FLEX/FLEX-TD
(4-Level FSK)

“1”. Carrier — Deviation

‘1”: Carrier + Deviation

“10": Carrier + Deviation
“11": Carrier + (Deviation/J)
“01": Carrier — (Deviation/3)

“0”. Carrier + Deviation |“0”: Carrier — Deviation [‘00”: Carrier — Deviation
INVERSE: Inverse polarity
POCSAG FLEX/FLEX-TD FLEX/FLEX-TD
(2-Level FSK), (4-Level FSK)
RESYNC, PN15
“1”. Carrier + Deviation [“1”: Carrier — Deviation [‘10”: Carrier — Deviation

“0”: Carrier — Deviation

”: Carrier + Deviation

“11": Carrier — (Deviation/J)
“01": Carrier + (Deviation/S)
“00”: Carrier + Deviation

s FILTER sdlects whether or not the baseband modulation filter
(10th-order Bessdl low-pass filter, -3 dB at 3.9 kHz) is used.

Normally the filter is on.

ON: Uses the low-pass filter
OFF: Does not use the low-pass filter

Ib-6 Operation Reference
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Function
FLEX/FLEX-TD
Setting the Data Rate and Pager Type

The parameter menu for the data rate and the pager type looks like
the following:

C1OO0OcOoao.d)||d

D5222580 g@ DATA RATE 320012
== PAGER TYPE NUMERIC
nocdoico.oa [

ooojiooao O ||Ig O

Encode2.dre

m DATA RATE specifies how fast the data stream is output in bits per
second and whether it is 2-level or 4-level FSK.

1600/2: 1600 bps, 2-level FSK
3200/2: 3200 bps, 2-level FSK
3200/4: 3200 bps, 4-level FSK
6400/4: 6400 bps, 4-level FSK

s PAGER TYPE specifies the type of message a pager under test can
respond to and is selectable from the following:

TONE ONLY: Short Message/Tone only type
NUMERIC: Numeric type

ALPHANUMERIC: Alphanumeric type

HEX/BIN: HEX/Binary type

Operation Reference 1b-9
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Function

o If NUMERIC is sdlected, the next setting to be selected is VECTOR
TY PE as shown:

|

|
Ollooooooollo; FREQUENCY [ »ODULATION NN AMP LI TUDE
Olcalo/ooooacd||da VECTORTYPE STANDARD
o | s o Y o A
3,00 OO0 Oa
Ooog|QoOom Qg [
B gloogiooa O g O

Encode3.drw

s VECTOR TYPE identifies the type of message as follows.

STANDARD: The pager-under-test displays the numeric
message it receives.

SPECIAL: The pager-under-test converts the numeric
message to a pre-defined message which is
displayed.

NUMBERED: The message numbers are assigned for each

paging address separately starting at 0
and progressing up to a maximum of 63 in
consecutive order.

If NUMBERED is sdlected, the next parameter to be selected is
NUMBER as follows:

|
—
O4Doooooog)|n FREQUENCY S MOPULATION gy AMPLITUDE
] o [ |
Qg ojoooco DQ {VECTORTYPE NUMBERED
MMMMMM oo ooopog|loc NUMBER 63
I:II:IEI ooo ID
- nooiges O 19 O encode21 .drw

NUMBER is for setting the initial number of the numbered
numeric message that will be transmitted. The alowable range
is 0 to 63.

Ib-10 Operation Reference
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Function

o | f HEX/ BI N issdected, the next setting to be selected is BLOCKI NG
LENGTH;

ooo

=000l

0oon
0oo

FREQUENCY pmenn MODULATION [ AMPLITUDE,
BLOCKING LENGTH 1BIT

aojlo
oo

0ojlocoo) —

od

coyotoo

uoyoono
oooooo

Uog0000
0| O

O

» BLOCKI NG LENGTH indicates the hits per character as follows:

1BIT: 1 bit per character

7BITS: 7 bits per character
8BITS: 8 bits per character
14BI TS: 14 bits per character
16BITS: 16 bits per character

Enter the message in the hexadecima format to the MESSAGE
NO. 6 in the message menu.

Note When7 BITS or14 BITS are selected, the total number of
hexadecimal character of the message must be a multiple of 7
characters (28 hits).

Operation Reference 1b-11
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Function

Setting the Message
The message menu looks like the following:

‘%Lk |
O g %g g g%’ g g g O rreQUENCY [N voouLation N AMPLITUDE
] e s e e | [ MESSAGE NO1 MESSAGE LENGTH 40
oo CcooonO||Qo 0123456(0]
o o I o O
] oogoac O g O
encoded
m MESSAGE NO. is defined as the following where “X” represents the
phase setting:
0: Arbitrary message set from the external controller using the

HP-IB capability. The data must be entered in units of words.
Refer to “[SOURce] :PAGing [:FORMat] :{P0CSag|FLEX|FTD}
:ARBitrary :DEFine <NR1>, <NR1>, ...,<NR1>” and“Using
the Buffer Memory for the Arbitrary Messages’ in Chapter 2.
START FRAME and STOP FRAME are defined in the following
menu:

[ S—

:I\

SOlioloooo oo FREQUENCY— MODULATION T AMPLITUDE —

= %g EsLegis Q START FRAME 000 STOP FRAME 127

Ol00 Coooolo

E o0 o 0 O l

= nogipoo O . O encode22.drw

The frames between the START FRAME and STOP FRAME will be
transmitted. The allowable ranges for both are 000 to 127.

1: Displays: 0123456 [X]

where “X” = “0” for phase A, “1” for phase B, “2" for phase C,
“3” for phase D.

2: Displays: ABCDEFG [X]
where “X” = phase “A”’ “B”’ “CH, “D".
3: Digplays: TEST PAGING :XXXXXXX

where “XXXXXXX" = “PHASE A”, “PHASE B”, “PHASE C", or
“PHASE D”.

4: Displays: ALPHANUMERIC 40CHARS TEST PAGING :XXXXXXX

where “XXXXXXX" = “PHASE A", “PHASE B”, “PHASE C”, or
“PHASE D" .

5: Displays: 8888888888888888888888888888888888888888

Ib-12  Operation Reference


https://www.manualsplus.com/

Function
for LCD test with 40 characters of “8".

6. User-definable message, up to 40 characters long, set from
the front panel. Enter numeric messages with the keypad.
Alphanumeric messages require the (rad dBuv) (SHIFT) key
to access the aphabetica characters (blue letters) above
the keypad. If required alphabetical characters are not
available on the front panel, send a message from an externa
controller over HP-IB. Refer to “[SOURce] : PAGing [ : FORMat]
: {P0CSag | FLEX | FTD} :MESS :DEFine ’ string”’ in Chapter 2.

m MESSAGE LENGTH specifies the maximum number of characters that
will be sent out and displayed in the message field. The alowable
range is 1 to 40. After specifying the number of characters, press

(ENTER) to save the new value.

When the value of this parameter is equal to or greater than the
length of the message, the whole message will be sent out.

When the value of this parameter is less than the length of the
message, only the characters specified by this parameter are output.
(For example, if the MESSAGE NO. is 1 (0123456({X]) and the MESSAGE
LENGTH is 5, the message which is displayed and will be sent out is
actually 01234.)

Operation Reference 1b-13
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Function

Setting the Encoding Mode

The number of times a message is transmitted and the level of that
transmission are determined by the following menu:

] =

sl=EREEETE M e cuscy B, onuLATioN NN ~PLTUDE B
OD Oololooooo DO MODE BURST AMPLITUDE 0.0dBm

Ojjoo |ooooglo BURSTS 003

Oljoogjood [ =
O gpooooa o ||g O

anB16abc

m MODE determines whether the message will be output once or
multiple times when (INCRSET), (START/STOP) is pressed.

SINGLE: Outputs the message once.

BURST: Outputs the message the number of times specified
in the BURSTS field (3 times in this example).

CONT: Outputs the message continuously until the

(START/STOP) key is pressed a second
time. (Note The collapse cycle described later
on in this section will determine how often the
message will be transmitted per cycle)

m AMPLITUDE sets the output signal level of the carrier.

m BURSTS sets the number of times the message will be transmitted.
This parameter is displayed only when the MODE parameter is set to
BURST. The dlowable range is 1 to 256.

® RF OFF is displayed below the amplitude setting when the RF output
is turned off. To toggle the RF signal output on and off, press
(RF_ON/OFF).

m HOLD is displayed when the step attenuator is held at its current
range setting. To toggle the attenuator hold function on and off,

press (ATTN HOLD ).
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Another menu is displayed as follows for completing the Encoding
Mode:

E} S % g g % Q FFIEQUENCY— MODULATION [ AMPLITUDE,

o o o o IMMEDIATE STOP OFF

ooooq)o HEADER ON TERMINATOR ON

Oooo ] —
oo OJe O

u IMMEDIATE STOP terminates pager signaling as follows when a stop

event occurs.

ON: Terminates pager signaling immediately.

OFF: Default setting. Terminates pager signaling just
before the next instance the pager is on.
(If TERMINATOR is set to ON, the pager encoder
generates the re-synchronization pattern in the
frame that was supposed to contain the message)

m HEADER sets whether the idle frame signal is output in the frame
before the first message.

ON: Default setting. Outputs the idle frame signal.
OFF: Does not output the idle frame signal.

m TERMINATOR sets whether the re-synchronization pattern is output
after the last message. The collapse cycle will determine in which
frame the re-synchronization pattern appears after the
(START/STOP) key is pressed to stop or at the end of a burst
sequence (refer to “FLEX/FLEX-TD Signaling Examples’).

ON: Default setting. Outputs the re-synchronization
pattern.
OFF: Does not output the re-synchronization pattern.
Note If TERMINATOR is set to OFF, the pager under test is not asynchronized.

Therefore, the pager can not be synchronized with the future
page until the re-synchronization pattern is sent. To send the
re-synchronization pattern, set TERMINATOR to ON in this menu or
select RESYNC in the format menu.
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Entering the Pager Capcode (Address)
The pager code menu looks like the following:

|

r\

oooo
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FREQUENCY MODULATION
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DUMMY CALL OFF
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uo||oooo
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cal|lo

a0

O

gajoooo

O

encode40.cdr

Note

Ib-16 Operation Reference

s PAGER CODE accepts aphanumeric characters up to 16 digits.

Use the numeric keys to enter the capcode. To select an
aphabetical character, press (SHIFT) before the numeric
key associated with the desired alphabetic character. Terminate
your entry with the (ENTER) key.

A FLEX/FLEX-TD pager’s capcode contains address and protocol
information. Entering the capcode in the PAGER CODE data field
automatically sets up the ADDRESS TYPE, ADDRESSI, and ADDRESS2 in
the address menu, and the FRAME, PHASE, and COLLAPSE CYCLE in the
protocol menu as well.

The following table shows an example of the conversion from
capcodes to the parameters. Note that the values of COLLAPSE CYCLE
and FRAME are changed.

Capcode ADDRESS | ADDRESS1| ADDRESS2 | FRAME | PHASE | COLLAPSE
TYPE CYCLE
A0012477 | SHORT 0045245 None 011 D 4
2A0012477 | SHORT 0045245 None 011 D 2
1272A0012477 | SHORT 0045245 None 127 D 2

s DUMMY CALL inserts a message with all 5sin all non-call phases. This
is required by the FLEX-TD standard (RCR STD-43A) for sensitivity
testing.

ON: Default setting. Activates the dummy call function
for equalizing the FSK deviation. An address for
the non-call phases must be set.

OFF: Does not activates the dummy call function. Idle
frames are set in the non-call phases.
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The address menu will display the following information:

:
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gogno

oooo

FREQUENCY IINENEN MODULATON SN AMPLITUDE

ADDRESS TYPE SHORT
ADDRESS]1 0045245
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encode4l .cdr

» ADDRESS TY PE sdlects the address length.

SHORT: Short address
LONG: Long address

m ADDRESSLI is the 7-digit short address or the primary address of the
long address.

m ADDRESS? is the 7-digit secondary address of the long address. (This
isdisplayed only when ADDRESS TYPE is set to LONG.)

If DUMMY CALL is ON, the following address menu is displayed.

|
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ooog

=000}

(PSS F REQUENCY MODULATIONS e AMPLITUDE
ADDRESS TYPE (DUMMY CALL) SHORT
ADDRESS1 0032769
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encode23.drw

m ADDRESS TYPE (DUMMY CALL) displays the address type used in the
non-call phases (automaticaly set).

SHORT: Short address
LONG: Long address

m ADDRESSL is the 7-digit short address or the primary address of the
long address.

m ADDRESS? is the 7-digit secondary address of the long address. (This
is displayed only when ADDRESS TYPE (DUMMY CALL) isLONG.)

To equalize the FSK deviation, the addresses for DUMMY CALL should
contain an equal number of “1” and “0".

Operation Reference Ib-17
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Setting the Protocol

The protocol menu displays the following information when
“A0000001” is the previoudy entered capcode.

|

g % g EI]E]E gg % FREQUENCY NSNS MOPULATION NN AMPLITUDE
O|cCaolgooaoollc CYCLE 00 FRAME 000 PHASE A
00D Oooag|| o COLLAPSE CYCLEO REPEAT 0
Olooo|eos £

O DOllood@aoo O ||IE O

ang13abe

These parameters, except for CYCLE, are al automatically set when
the capcode is entered in the PAGER CODE data field:

m CYCLE: Defines the start cycle. The alowable range is 0 to 14.

m FRAME: Defines the start frame where the message is located. The
alowable range is 0 to 127.

s PHASE: Defines the phase for the pager. The dlowable range is A, B,
C,orD.

m COLLAPSE CYCLE: Determines how many times a message repeats
within a cycle when BURST or CONT is active in the encoding MODE
setting. The default setting of 4 will repeat the message once every
16 frames (2*). The alowable range is O through 7.

s REPEAT: Displayed only if FLEX-TD is selected in the format menu.
Defines the repetition transmission value. Determines how many
cycles the message will be repeated. The dlowable range is 0 to 3.

1b-18 Operation Reference
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Setting the Roaming Mode

gBno
0ooo

S REQUENCY p— MODULATION gy AMPLITUDE
ROAMING MODE NONE

00y 0000
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encode24.drw

= ROAM NG MODE determines the mode in which a pager is tested.
NONE: Tests a pager without the roaming mode.

SSID: Tests a pager in the SSID mode which responds to
a simulcast transmission system. SSI D consists of
three words as follows:

a SSIDI (BIWOOO):

Loca Channel ID
Coverage Zone

«| SSID2(BIW111);

Country Code
Traffic Management Flag

o Frame Offset (BIWIOI)

SSID, N D Tests a pager in the SSID and NID modes. The NID
mode, in addition to the SSID mode, is a roaming
network for covering wider multiple aress. NID
consists of a network address and a short message
vector as follows:

| SSIDI (BIWOOO):

Local (Channel) ID
Coverage Zone

o SSD2 (BIW111):

Country Code
SSID Traffic Management Flag (TMF)

o Frame Offset (BIW101)
o NID

Network Address: 21 bits
Short Message Vector:
RF Channel (M)
Multiplier
(Service) Area
NID Traffic Management Flag ( TMF)

Operation Reference 1Db-I9
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Note When ALPHANUMERIC is selected in the PAGER TYPE field and
SSID, NID is selected in the ROAMING MODE fided, the maximum
allowable range of the MESSAGE LENGTH field is limited to 35.

The following menu is displayed for setting the SSID mode for a pager

to be tested:
L <*\j
o|=lebonan g@ LOCAL ID 000 COVERAGE ZONE 00
900 g2odojg COUNTRY CODE 0000 SSID TMF 02
Oocoo|l|cOog [
O Oljooojljoaoo Q (|a O encode25.drw
m LOCAL ID: Defines the local channel ID of a pager under test. The
allowable range is 0 to 511.
s COVERAGE ZONE: Defines the coverage zone of a pager under test.
The alowable range is0 to 3 1.
» COUNTRY CODE: Defines the country code. The alowable range is
0 to 1023.
m SSID TMF: Defines the SSID traffic management flag. This value is
automatically set when the capcode (address) is entered in the
PAGER CODE data field. The alowable range is 0 to 15.
After completing the previous menu, set FRAME OFFSET in the
following menu:
L <—\7
oo fbooooio S— REQUENCY pm— MODULATION pummy AMPLITUDE
S55252288 ()| [meE omser o0
Ohao COOOoOoOm)d
= HBEEEEE 0B o
encode26.drw

s FRAME OFFSET: Defines the number of frames to be offset by
BIW101 from the signaing frame at the home area. The allowable

range is O to 63.
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The next menu is displayed for setting the NID mode after completing
the SSID mode settings only if the SSID and NID modes are selected:

|

Ollcalioiooooolo FREQUENCY— MODULATION . AMPLITUDE
Qg =5 58228 EQ ADDRESS 2058240 RF CH 0 AREA 00
el Oo0gooig MULTIPLIER 0 NID TMF 02
noo|ooo O )
(] ooOjooo QO ||o O encode27.drw

s ADDRESS:. Defines the network address which appears on the RF
channel within the address field in predicted frames. The alowable
range is 2058240 to 2062335.

m RF CH Represents each RF channel obtained by the formula as
follows:

RF CH = Modulo 8 of Integer [(RF Freg. kHz)/(channel space kHz)]
The alowable range is 0 to 7.

m AREA. Defines the service area identification. The alowable range is
0 to 31

MULTI PLI ER: Defines how much the network address is extended.
The alowable range is 0 to 7.

Nl D TMF: Defines NID traffic management flag. Thisvalueis
automatically set when the capcode (address) is entered in the
PACGER CODE datafield. The alowable rangeis 0 to 15.

Operation Reference 1Ib-21
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Message During Encoding

To start and stop encoding after selecting al pager encoder
parameters, press the INCR SET), (START/STOP) key. The following
display is shown during encoding a pager under test:

I
[l <’\
O oooooolio RSN FREQUENCY pumemn MODULATION ey AMPLITUDE
] f o | [ o e Y
Q o|=leessa8s O MESSAGE NO. 6 AMPLITUDE  0.0dBm
0o Coooo)|g CYCLE 00 FRAME 000 PHASE A  REPEAT 0
EIDDD oog ]
O et sc O |X O encode28.drw
Note REPEAT is displayed additionally only if FLEX-TD is selected in the

format menu.

If MESSAGE NO. is set to 0, the display is changed as follows:

|
il <
Ollaiooooooallo _FREQUENCY— MODULATION ppuuuy AMPLITUDE
g % Ej] S g g E E} S Q MESSAGE NO. 0 AMPLITUDE 0.0dBm
Ojljco Ccooog)o FRAME 000
E el | == =
O gpoocgEoo O g O encode29.drw
Note If the RF output is turned off, AMPLITUDE x . xdBm will be substituted

for RF OFF. While encoding, the blinking cursor is on the first
character A of AMPLITUDE or R of RF OFF.
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Signaling Examples

The following examples illustrate the frame structure for the three
transmission repetition settings. The HEADER and TERMINATOR
parameters are set to ON (default), and the COLLAPSE CYCLE (CC) is
set to 1 and 2 (messages will be repeated every 2 frames (2') and

4 frames (22) respectively).

= SINGLE Mode Example
Start Cycle: 10

Start Frame: 127
Collapse Cycle: Has no effect

o Since HEADER is set to ON, the idle signal is output at Frame 126.

o With TERMINATOR set to ON, the asynchronous state signal is
output after the message.

Cycle } 10 10 11

Frame| 126 127 0

CC= 11| iidlke | message | asynchronous

l CC=2 | idle I message | asynchronous

= BURST Mode Example

Start Cycle: 10

Start Frame: 127

Collapse Cycle: 1 (2!) and 2 (22%)
Burst: 3

o Since HEADER is set to ON, the idle signal is output at Frame 126.

o With TERMINATOR set to ON, the asynchronous state signal is
output in the frame where the next message was supposed to
occur (as determined by the collapse cycle).

Cycle | 10 10 11 11 11 11 11 11 11 11 11
Frame | 126 127 0 1 2 3 4 5 6 7 11
CC= 1| idle| message| idle| message| idle |message |idle | asyn-

chronous
CC=2 [idle |message |idle idle idle [message |idle idle idlg messaqge | asyn-

chronous

Operation Reference 1 b-23
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s CONT Mode Example

Start Cycle: 10

Start Frame: 127

Collapse Cycle: 1 (21) and 2 (22)

stop: Selected in frame f+ 1

O Since HEADER is set to ON, the idle signa is output at Frame 126.

o With TERMINATOR set to ON and IMMEDIATE STOP set to
OFF, selecting stop will replace the next message with the
asynchronous signal.

Cycle 10 10 11 11 1 1 c c c c c
Frame | 126 127 0 1 2 f f+1 f+2 f+3] f+4
CC=1 |idle{ message | idle | messagf idJe mlessage |fidle| asyn-

chronous

idle idle idle| asyn-

CC=2 idle message |idle idle idle|. . |message
chronous
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SSID/NID Roaming Example

When the roaming function with SSID and NID is set to on with the
following conditions, the contents in each phase are shown in the

following table:

= 6400 bps, 4-level FSK

s Cdl in Phase: A

m Address Type: Long Address
= Roaming Mode: SSID, NID

Function

Field Phase A Phase B, C Phase D

Word 0 of | BI |Block Info Dummy Block Info |Dummy Block Info
block 0
Word 1 of | BI |BIWO000 BIw101l BIW101!
block 0
Word 2 of | BI [BIW111 BIW101! BIw101!
block 0
Word 3of | BI |BIwioil BIW1011 BIW101
block 0
Word 4 of | AF |Network Address Idle Idle
block 0
Word 5 of | AF |Address 1 Dummy Address 1 Dummy Address 1
block 0
Word 6 of | AF |Address2 Dummy Address 2 Dummy Address 2
block 0
Word 7 of | VF |Short Message Vector VF2 VF2
block 0 (for Network Address)
Word 0 of | VF | Vector (for Address 1,2) | Numeric Vector (for | Numeric Vector (for
block 1 Dummy Address 1,2) [ Dummy Address 1,2)
Word 1 of | VF | Message Dummy Message Dummy Message
block 1
Word 2 of | MF | Message Dummy Message Dummy Message
block 2

IB | Idle Idle Idle

1 BIW 101 System Messages: Time Instruction,
Seconds Adjust: 0,
Daylight Savings: No (Standard Time),
Local Time Zone: Greenwich Meridian

2 Vector Type: Short Message/Tone Only,
Message Type: 3 Numeric Characters (000) with Short Address

where,

BI: Block Information
AF: Address Field
VF: Vector Field

MF.  Message Field

IB: Idle Block

Operation Reference
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Note

If the firmware revision of the HP 8648A Option 1EP is B.04.08 or

below, the contents in each phase are shown in the following table:

= 6400 bps, 4-level FSK
s Cal in Phase: A
m  Address Type: Long Address
s Roaming Mode: SSID, NID
Field Phase A Phase B, C Phase D

Word 0 of | BI |Block Info Dummy Block Info | Dummy Block Info
block 0

Word 1 of | BI | BIW0O0O Idle Idle

block 0

Word 2 of | BI [BIWI111 Idle Idle

block 0

Word 3of | BI |[Idle Idle BIW101

block 0

Word 4 of | AF [ Network Address Idle Idle

block 0

Word 5 of | AF {Address 1 Dummy Address 1 Dummy Address 1
block 0

Word 6 of | AF [Address2 Dummy Address 2 { Dummy Address 2
block 0

Word 7 of | VF | Short Message Vector Idle Idle

block 0 (for Network Address)

Word Oof | VF | Vector (for Address 1,2) | Numeric Vector (for | Numeric Vector (for
block 1 Dummy Address 1,2) | Dummy Address 1,2)
Word 1 of{ VF |Message ‘Dummy Message 1Dummy  Message
block 1

Word 2 of ]| MF | Message |Dummy Message 1Dummy Message
block 2

IB | Idle Idle Idle

where,

BI: Block Information

AF.  Address Field

VF.  Vector Fied

MF.  Message Field

IB: Idle Block

1b-26 Operation Reference
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POCSAG _
Setting the Data Rate and Pager Type
The parameter menu for the data rate and the pager type looks like
the following:
|
‘%:.\
olliolooooollo FREQUENCY— MODULATION [ AMPLITUDE
g%g = DATA RATE 512
00; 100 Ooocod||c PAGER TYPE NUMERIC FUNCTION 00
F oo ooo I
Oloog8co O [ O encode32 tif
s DATA RATE
512: 512 bps
1200: 1200 bps
2400: 2400 bps
s PAGER TYPE
NUMERIC: Numeric type
TONE ONLY: Tone only type

ALPHANUM 7BIT:  7-bit coded aphanumeric type entered by
hex-binary code

ALPHANUM 8BIT:  8-bit coded alphanumeric type entered by
hex-binary code

ALPHANUMERIC: 7-bit coded aphanumeric type

Operation Reference 1b-27
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1 b-28

Note

Operation Reference

The ALPHANUM 7BIT and ALPHANUM 8BIT types can be used for
displaying two-byte special characters, for example Chinese
characters, through a conversion table.

The following examples show how the actua bit streams are
transmitted if “BOA1” is set to the message (MESSAGE NO. 6):

o For ALPHANUM 8BIT

First Byte

Second Byte

MSB LSB

MSB LSB

Bit number

b8 b7 b6 b5 b4 b3 b2 bl

b8 b7 b6 b5 b4 b3 b2 bl

Bit streams

10110000

1 0100001

Characters

B 0

A 1

o For ALPHANUM 7BIT
The eighth bit (b8) is ignored as follows:

First Byte Second Byte
MSB LSB MSB LSB
Bit number I b7 b6 b5 b4 b3 b2 bl | b7 b6 b5 b4 b3 b2 bl
Bit streams 01100 000100001
Characters B (3) 0 A (2) 1

When converting the binary data stream to 2-level FSK, the first bit
out becomes the least significant bit (LSB) of the 2-level symbol
with the following bit the most significant bit (MSB) of the symbol.

FUNCTION determines the pager's response depending on the pager
type. The alowable range is 00 to 11.
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Setting the Message

The message menu looks like the following:
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O MESSAGE NO.1 MESSAGE LENGTH 40
01234566(0]

encode4

s MESSAGE NO. is defined as the following where “X” represents the
phase setting:

0: Arbitrary message set from the external controller using the
HP-IB capability. The data must be entered in units of words.
Refer to “ [SOURce] PAGing[ : FORMat] :{P0CSag|FLEX|FTD}
:ARBitrary :DEFine <NR1>, <NR1>, . . ., <NR1>” and “Using
the Buffer Memory for the Arbitrary Messages’ in Chapter 2.

This arbitrary message buffer is divided into multiple segments
by assigning START BATCH and STOP BATCH in the following
menu:

s000

oooo
goag

FREQUENCY MEEEEENEE MODULATON SN AMPLITUDE
START BATCH 000 STOP BATCH 127

0dj ooo
0o|000o

goyooon

oa|o
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ogyooao

0ujcooo
oo

O

OQ\_

encode44.cdr

The allowable ranges for both are 000 to 127.
1. Displays: 0123456 [-]
2: Displays: ABCDEFG [P]
3: Displays: TEST PAGING: POCSAG
4: Displays: ALPHANUMERIC 40CHARS TEST PAGING : POCSAG
5: Displays: 883888383838383838838888888888888888888888
for LCD test with 40 characters of “8”".

6: User-definable message, up to 40 characters long, set from
the front panel. Enter numeric messages with the keypad.
Alphanumeric messages require the (rad dBuVv) (SHIFT) key
to access the aphabetical characters (blue letters) above
the keypad. If required alphabetical characters are not
available on the front panel, send a message from an externa
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controller over HP-IB. Refer to “ [SOURce] : PAGing [ : FORMat]
: {P0OCSag | FLEX | FTD} :MESS : DEFine ‘string”’ in Chapter 2.

s MESSAGE LENGTH specifies the maximum number of characters that
will be sent out and displayed in the message field. The alowable
range is 1 to 40. After specifying the number of characters, press
(ENTER) to save the new value.

When the value of this parameter is equal to or greater than the
length of the message, the whole message will be sent out.

When the vaue of this parameter is less than the length of the
message, only the characters specified by this parameter are output.
(For example, if the MESSAGE NO. is1 (0123456(-]) and the MESSAGE
LENGTH is 5, the message which is displayed and will be sent out is
actually 01234.)
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Setting the Encoding Mode

The number of times a message is transmitted and the level of that
transmission are determined by the following menu:

|

a000]
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0000

0000

FREQUENCY S ~oruLaTioN [N AMPLITUDE

|
MODE BURST AMPLITUDE 0.0dBm
BURSTS003
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s MODE determines whether the message will be output once or
multiple times when (INCR SET). (START/STOP) is pressed.

SINGLE: Outputs the message once.

BURST: Outputs the message the number of times specified
in the BURSTS field (3 times in this example).

CONT: Outputs the message continuoudly until the
(START/STOP) key is pressed a second
time.

s AMPLITUDE sets the signal output level of the carrier.

m BURSTS sets the number of times the message will be transmitted.
This parameter is displayed only when the MODE parameter is set to
BURST. The alowable range is 1 to 255.

m RF OFF is displayed below the amplitude setting when the RF output
is turned off. To toggle the RF signa output on and off, press
(REON/OFF).

m HOLD is displayed when the step attenuator is held at its current
range setting. To toggle the attenuator hold function on and off,

press (ATTN HOLD).
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Entering the Pager Capcode (Address)
The pager code menu looks like the following:

| —
oOogooogllo — FREQUENCY I MODULATION _W
Doooo|o Q ﬁ
000000 PAGER CODE 0000000
onooO)o
Ooao O
ooo O 18 O
Encodel2.drw
s PAGER CODE accepts only numeric characters up to 7 digits.
Use the numeric keys to enter the capcode. Terminate your entry
with the (ENTER) key.
Message During Encoding
To start and stop encoding after selecting al pager encoder
parameters, press the (INCR SET) (START/STOP) key. The following
display is shown during encoding a pager under test.
T —
\K\
][] [ ] s R e N e FREQUENCY puaM ODUL ATION _AMPLH‘UDE
gE=EEEEEEE Q MESSAGE NO. 6 AMPLITUDE 0.0dBm
080 OoOocOoO|Q|
F oooooo ] '
O gogzes o8 O encode34.drw
Note If the RF output is turned off, AMPLITUDE x . xdBm will be substituted

for RF OFF. While encoding, the blinking cursor is on the first
character A of AMPLITUDE or R of RF OFF.
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RESYNC
Setting the Encoding Mode

The following parameters must be set to activate the
resynchronization function for a FLEX/FLEX-TD pager under test:
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— FREQUENCY pupssssssssmeny MODULATION pusy AMPLITUDE
BURSTS 001 AMPLITUDE 0.0dBm

oog
ooao
0ooo

oo
==} |i=
0o

(00]

0oycooo
ggycoao
ooyoooo

0oyoonc
o |O

O

encode38.drw

m BURSTS defines the number of data to make a pager resynchronized
with this pager encoding signal. One burst is 1.92 s. The alowable
range is 000 to 256. O represents the continuous mode.

Note This setting is required only when RESYNC is selected in the format
menu. The (f) (PREV) and () (NEXT) keys toggle the format menu
and this BURSTS menu. No other menus are displayed.

Message During Resynchronizing

To start and stop encoding after selecting al pager encoder
parameters, press the (INCR SET)_(START/STOP) key.

/\

olcalolooooollo —FREQUENCY_ MODULATION T AMPLITUDE
Q =1=18E8E858E Q RESYNC SENDING AMPLITUDE 0.0dBm
Ollco |Ccooodllo
F oo 0 o O O
O Qeocgppoo O 18 O encode37.drw
Note If the RF output isturned off, AMPLITUDEX . xdBm will besubstituted

for RF OFF. While encoding, the blinking cursor is on the first
character A of AMPLITUDE or R of RF OFF.
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PN15
Setting the Data Rate

If PN15 modulation is selected in the format menu, the following
parameters must be set to complete the pager encoder setup process.

I <; ]
Ollraloooooollod FREQUENCY puy MODULATION SN AMPLITUDE
Q =|l=EEEEEEE Q PNI5 FSK 51272 AMPLITUDE  0.0dBm
O 8o oo oo)o
oo oo [ |
O |[gcogcoo ol o H encode30.drw
a DATA RATE
512/2: 512 bps, 2-level FSK
1200/2: 1200 bps, 2-level FSK
1600/2: 1600 bps, 2-level FSK
2400/2: 2400 bps, 2-level FSK
3200/2: 3200 bps, 2-level FSK
3200/4: 3200 bps, 4-level FSK
6400/4: 6400 bps, 4-level FSK
Note This setting is required only when PN15 is selected in the format

menu. The (£) (PREV) and () (NEXT) keys toggle the format menu
and this PN15 FSK data rate menu. No other menus are displayed.

Message During Encoding
To start and stop encoding, press the (INCR SET)_(START/STOP) key.

]

Ll —<:‘"<

B Dlojoooaolla H\—FREQUENCY— MODULATION gy AMPLITUDE
Q all=EEEEEESE PN15 SENDING AMPLITUDE 0.0dBm

Omo gooogio |

F ooo|Doo =
L oo og O - O encode31 .tif

Note If the RF output is turned off, AMPLITUDE x . xdBm will be substituted

for RF OFF. While encoding, the blinking cursor is on the first
character A of AMPLITUDE or R of RF OFF.
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Function

SERVICE  This function is used for servicing the HP 8648A Option 1EP, and
provides a continuous FSK signal.

Setting the Data Rate
The following parameter must be set to activate the service function:

(1 =
/\\gggggggggm FREQUENCY NSNS MODULATION
glicojooooool|o FORMAT SERVICE
UDEI BT DU CALIBRATION FSK 51272
S EEEEERE
O encode45.cdr
s CALIBRATION FSK is one of the data rates as follows:
512/2: 512 bps, 2-level FSK
1200/2: 1200 bps, 2-level FSK
1600/2: 1600 bps, 2-level FSK
2400/2: 2400 bps, 2-level FSK
3200/2: 3200 bps, 2-level FSK
3200/4: 3200 bps, 4-level FSK
6400/4: 6400 bps, 4-level FSK
Note This setting is required only when SERVICE is selected in the format
menu. The () (PREV) and () (NEXT) keys toggle the blinking cursor
between the format parameter and this CALIBRATION FSK parameter.
No other menus are displayed.
Message During Servicing
To start and stop encoding, press the (INCR SET) (START/STOP) key.
T :
—
Olcooooooo|o FREQUENCY_ MODULATION N AMPLITUDE
= %JE, =EE5888|E Q FSK SENDING AMPLITUDE 0.0dBm
0 Ooooo|a
E oocl|[ooo 0
cogess O g O encode39.drw
Note If the RF output is turned off, AMPLITUDE x. xdBm will be substituted

for RF OFF. While encoding, the blinking cursor is on the first
character A of AMPLITUDE or R of RF OFF.
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Pulse Modulation

Pulse Modulation

Note Pulse modulation is valid only for instruments with Option 1E6.
1. PULSE
-
U | J
goooog|d
Ocococoog|ia
Doogoo|o Q}
"FUNCTION J 00 dgjcd
oo O
lrnzouchvI coo OjJe O }
funckeys.drw
N —1

To select pulse modulation, press (AM) (PULSE) twice. If RF is on, the

display will look like the following representation. The
key enables or disables the pulse modulator.

When the instrument is in the pulse modulation mode, pulse

modulation should be turned off using (MoD_on/orr) before switching
off the instrument. If the instrument is switched off while the pulse
modulation mode is turned on, the instrument will power up with no

RF output.
L | |
[%} % % g g E g g E}J P T QUrNCY MODULATION
i o o o e e | PULSE MOD -100.0 dBrn
Olloogljmoo O e PULSE MOD -
- E pogjpoo O |18 O REARIN  OFF 1000 dom
MOD ]
ON/OFF oné8a2d
Note The word PULSE is shown in the AMPLITUDE portion of the display

when pulse modulation is enabled (imoo ON7OFF)) and the RF is
turned on ((RF_ONJOFF)). In this case, no RF will be present a the RF
output unless a TTL-high signal is applied to the rear-panel PULSE IN
connector.
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Pulse Modulation

The following keys are invalid when the pulse modulation screen is
visible:

=

=

B odahah

.

el
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Increment Set

Increment Set

10-38

1. INCR SET

Note

Note

Operation Reference

Press to view or change the increment set value for the
currently active function (the active function is the last function key
you press; (FREQUENCY), (AMPLITUDE), (FM), (AaM), or (¢M]). When you
press (INCR SET), § is displayed between the value and the units. The {
indicates that the displayed value is the increment set vaue.

An increment value cannot be set for the knobs or the memory recall
arrow keys.

Incr 2ment Set Ranges

Function Range
Frequency 1 Hz to 999.75 MHz
Amplitude > 0.0 to 149.0 dB (HP 8648A)
Amplitude > 0.0 to 150.5 dB (HP 8648B/C/D)
FM Deviation > 0.0 to 100 kHz
AM Denth > 0.0 to 100%
#M Deviation > 0.0 to 10.0 Radians
Internal Audio Generator |0.01 to 1.0 kHz
(Options 1EP & 1E2 only)

It is possible to set an increment value of greater resolution than can
be displayed or than the hardware can respond to. However, the
instrument records each arrow key press and will respond after the
appropriate number of presses.

START/STOP Encoding

If Option 1EP is present and the signal generator is in the ENCODER

mode, the key functions as a START/STOP key to start or
stop the pager encoding when in the pager encoder mode.

PREV and NEXT

If Option 1EP is present and the signal generator is in the ENCODER
mode, the (1) and () keys function as the PREV and NEXT keys to

change the blinking first character between each parameter when in
the pager encoder mode.
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Data

Data
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datakeys.drw

1. MHz/dBm

kHz/mV
%/uV
rad/dBpV

Note

Nnioiala
ERRERRERRKE
@O0
\

4

Press a units key after you enter a value. This terminates the entry.

Note that the units keys in the left column are each labeled with an
amplitude unit on the bottom and a frequency or modulation unit on
the top. The instrument applies the appropriate unit for the function
value you are entering. The bottom key in the row for instance,
terminates a ¢M entry in radians or an amplitude entry in dBuV.

Memory register sdlections, sequence selections, and HP-IB address
entries do not require a units key to terminate the entry. These
entries are automatically terminated after the last digit is entered.

Units Conversion

You can change the units of the displayed frequency or amplitude
value by sdlecting the FUNCTION (frequency or amplitude) and then
pressing a units key. The instrument will convert the displayed vaue
to the equivalent value for the units key you pressed.

ENTER

If Option 1EP is present and the signal generator is in the ENCODER

mode, the key functions as an ENTER key. The ENTER
key must be used to store any numeric or aphabetic characters
entered by way of the DATA and MODULATION source blocks.

SHIFT

If Option 1EP is present and the signa generator is in the ENCODER

mode, the key functions as a SHIFT key. This key lets you
input alphabetical characters using the DATA and MODULATION

SOURCE blocks when in the pager encoder mode.
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Data

1b-40

2. Backspace

3. emf

Operation Reference

Press (=) when entering a numeric value to backspace and remove
the last digit entered.

Press these keys to display the amplitude value indicated on the key
label in electromotive force units. Emf is the RF output voltage with
no load. It is twice the output voltage with a 50 ohm load.

Press this key at any time while you are entering an amplitude or
reference offset value to change the sign of the value.
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Instrument Preset

Instrument Preset

Turn the instrument on while pressing the backspace key (&) t 0
perform an instrument preset. The instrument will power up to

factory-defined settings shown in the following table. Save and recal
registers are not affected by this operation.

POWER(DEL)  Turn the instrument on while pressing the memory key to
perform a clear memory. This function erases al savelrecal registers,
sets the HP-IB address to 19, and performs an instrument preset
where the instrument powers up to factory-defined settings shown in
the following table.

Note This will cause an error message to appear on the display:
627 Battery RAM failure: menory | ost. Thisisnormal.

Operation Reference Ib-41
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Instrument Preset

1b-42 Operation Reference

Instrument Preset Settings

Function Parameter Setting
RF Frequency Frequency 100 MHz
Increment 10 MHz
Reference 0.0 MHz
RF Amplitude Power Level -136 dBm
Increment 1.0 dBm
Reference 0.0 dBm
FM Input Internal
Frequency 1kHz
Coupling AC
State Off
Deviation 3.0 kHz
Increment 0.1 kHz
AM Input Internal
Frequency 1kHz
State Off
Depth 30%
Increment 0.1%
oM Input Internal
Frequency 1kHz
Coupling AC
State Off
Deviation 1.0 radians
Increment 0.1 radians
RF State Off
Attenuator Coupling Off
Pulse State Off

(Option 1E6)
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Instrument Preset

Instrument Preset

Settings (continued)

Function Parameter Setting
Pager Encoding FORMAT FLEX
(Option 1EF) POLARITY NORMAL

FILTER ON
DATA RATE 1600/2 (for FLEX/FLEX-TD)
512 (for POCSAG)
PAGER TYPE NUMERIC
VECTORTYPE STANDARD
BLOCKING LENGTH ‘ 1BIT |

W

FUNCTION
MESSAGE NO. | 1 |
MESSAGE LENGTH | 40 |
MODE | SINGLE |
BURSTS 1
IMMEDIATE STOP OFF
HEADER ON
TERMINATOR ON
PAGER CODE A0000001 (for FLEX/FLEX-TD)
0000000 (for POCSAG)
ADDRESS TYPE SHORT
ADDRESSI 0032769
ADDRESS2 0000000
| CYCLE | 0 |
| FRAME | 0 |
| PHASE | A |
| COLLAPSE CYCLE | 4 |
| REPEAT | 0 |
| INTERNAL AUDIO GENERATOR| 1.00kHz |
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Instrument Preset

1 b-44  Operation Reference

Instrument Preset Settings (continued)

Function Parameter I Setting
Pager Encoding START FRAME/BATCH 0
(Option 1BF) STOP FRAME/BATCH 127
DUMMY CALL OFF
ADDRESS1 (DUMMY CALL) 0032769
ADDRESS2 (DUMMY CALL) 0000000
ROAMING MODE NONE
LOCAL ID 0
COVERAGE ZONE 0
COUNTRY CODE 0
SSID TMF 2
FRAME OFFSET 0
| ADDRESS (NID) | 2058240 |
\ RF CH \ 0 |
\ AREA \ 0
| MULTIPLIER ‘ 0 ‘
NID TMF 2
PN15 FSK 512/2
CALIBRATION FSK 512/2
Modulation FREQUENCY 1.00 kHz
Generator SHAPE SINE

(Option 1E2)
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HP-1B

2. LOCAL

HP-1B
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Press to view the instrument's HP-IB address setting in the
second line of the FREQUENCY display.

To change the address, press and a two-digit number. For
example, enter 01 to set the address to 1.

Acceptable HP-IB addresses are 00 through 30.

Press to return to front-panel operation when the instrument
has been set for remote (HP-IB) operation. The SE§ and REG fields
will replace the HP-IB status indications in the second line of the
FREQUENCY display when the instrument is returned to loca
operation.
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Memory

Memory The memory keys alow you to save instrument settings into memory
registers and recall the registers in a numeric sequence.

Up to 10 register sequences can be defined (0 through 9). A sequence
can contain up to 100 registers (00 through 99). There are a tota

of 300 registers available in the instrument. The registers can be
used in the sequences in any combination (such as 10 sequences

of 30 registers each, or 3 sequences of 100 registers each) as long

as the total does not exceed 300 registers. It is not possible to

have al 10 sequences each contain 100 registers as that would

be 1000 registers. (If Option 1EP is present, there are a total of

70 registers available))

FREQU EN CHODULATI(—MPU“DE
100.00000MHz ~ FM 3.00kKz -136.0dBm
SEQO0  REG 01 IkHzOFF ___ RFOFF |

/..
)

’ /\ E - E ()
[o] (_| [e] %] ;":,
REG 00 —
300 REG
E
i REG 99

Memory key entries are automatically terminated after you enter the
last digit. Register key entries ((SAv), (DEL), and (REG)), require two
digits. Sequence key entries ((SEQ)) require one digit.
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Memory
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1. SAV  Press and a register number (00 through 99) to save the current

Note

2. REG

operating settings in a memory register. All front-panel settings
except the knob digit positions and the HP-IB address will be saved in
the register.

When you press the key, a message is displayed to tell you the
total number of registers still available.

When you save a register, it is assigned to the currently selected
sequence. (The number of the selected sequence appears in the
second line of the FREQUENCY display.) You can only recal a register
when the sequence it is assigned to is selected.

(Refer to “4. SEQ” for further information about register sequences.)

The instrument does not have a copy function for saving registers
from one sequence to another.

Press and a register number (00 through 99) to recall the
operating settings saved in that register.

The number of the last register recalled appears in the display along
with the number of the currently selected sequence.

You can only recall registers from the currently selected sequence.

To recall a register from another sequence, you must first select the
sequence using the key.
If you recdl a register remotely in HP 8656/57-compatible language

and nothing has been saved in that register, the instrument preset
settings will be restored.
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Memory

3. Register Recall The recal @D and () keys can be used to select sequences or recall
Arrows registers. The last key pressed ((SEQ) or (REG)) determines which field
is affected by the arrow keys.

(Refer to “4. SEQ” for further information about register sequences.)

4 N
L |
coooog|.
OCcoocol|a
COOooaog||io
oogoog)ia
oca a

ooo QO |o O
memkey1.drw

4. SEQ Press and a sequence number (O through 9) to select a register
sequence. When you select a sequence, the number of the sequence
appears in the display along with the number of the first register
saved in the sequence. The instrument is set to the operating settings
saved in the first register. If no registers have been saved in the
sequence, a message is displayed to let you know.

Note Selecting the sequence you are currently in is a quick way to return
to the beginning of the sequence.

A sequence can include up to 100 registers (00 through 99). There
are a total of 300 registers available in the standard instrument and
70 registers in and instrument with Option 1EP (pager encoder)
installed. Registers are automaticaly assigned to the currently
selected sequence when they are saved. The registers saved in any
given sequence are independent from the registers in any other
sequence. This alows you to create up to ten different register
sequences. Consequently, it is possible to have up to ten registers with
the same number (for example, REG 01) each assigned to a different
sequence and each with different operating settings saved in it.
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5. DEL

Note

Memory

Press and a register number (00 through 99) to delete that
register. The specified register is deleted from the currently selected
sequence only, but registers in other sequences you have set up are
not affected. After you have deleted a register, you will not be able to
recal that register number until you have saved operating settings in
it again.

The register number is immediately deleted from the sequence when
the delete entry is completed. However, the settings contained in the
register are recaled when you delete the register so you can re-save
the settings if you need to.

Renumbering the Registers

If you use the arrow keys to recdl the registers in sequence, the
deleted register number will be skipped. If you wish to eiminate the
skip, you can do so by moving each register following the deleted
register back one register number. To delete an entire sequence,
delete each register in the sequence.
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Modulation Source

Modulation Source

CARRIEA

Option 1EP:
Audio Generator
Option 1E2:
Modulation Generator

7 MoD INPUT/QUTPUT -

on618bd

Modulation Source Paths (the 1 kHz path is highlighted)
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3.
4.

1. MOD ON/OFF

2. INT 400 Hz
INT 1 kHz

(FREQUENCY)
(FREQUENCY!/
WAVEFORM)

Modulation Source

MOD

\ r MODULATION SOURCE
MGD
J ] [400Hz s

7_40WF AC INPUT/OUTPUT

=l .

/ /REQUENC 8001 WK
6 2 5
4 3

Opt. 1 E2 only) (Opt 1 EP onl
(©p y) (Op y) on612bd

Press (MoD on/orF) to turn on or off the currently-selected modulation
mode (AM, FM, ¢éM, or pulse). OFF appears in the second line of the
MODULATION display when modulation is turned off.

This key aso turns on or off the audio output at the MOD
INPUT/OUTPUT connector when an internal source (400 Hz or 1 kHz)
is selected. The operation of this key is the same as the [Mob ON/OFF)
key on the HP 83300A Remote Interface.

Press one of these keys to sdect an internal source for modulating the
carrier. The selected source is also output at the MOD INPUT/OQUTPUT
port as a 1 Vpk signal into 600 ohms.

If Option 1EP is present, the (FREQUENCY) key, or if
Option 1E2 is present, the (INT 1kHz) (FREQUENCY/WAVEFORM)
key will toggle between the 1 kHz internal source and the internal
variable-frequency generator with its four waveforms. Repetitively
pressing the key toggles between 1kHz (the 1 kHz interna
source), SIN (the sine waveform), TRI (the triangle waveform), SQU
(the square waveform), and SAW (the saw or ramp waveform).

The frequency of the modulated frequency may be changed by
entering the frequency on the keypad and terminating the value with
the key. The is the only valid units key that is accepted.
Therefore, to set a frequency of 10 Hz, you must press () (o)

(kHz). The frequency knob will mot change this frequency. After

the frequency is set, toggling the key only changes the
waveform. The frequency remains the unchanged.

The acceptable frequency range for the internal variable-frequency
generator is 10 Hz to 20 kHz.

Pressing LAM), (FM, or allows you to store a variable frequency
and waveform for each of these types of modulation. After setting
up one of these types of modulation with a frequency/waveform

combination, simply pressing that modulation key ((am), (FM), or
Operation Reference 1b-51
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Modulation Source

Note

5. EXT AC
EXT DC

6. 1 kHz + EXTDC

Note

1 b-52 Operation Reference

(@m)) recdls the frequency/waveform combination that was set up
earlier. For example, an instrument is configured so the AM state is
set up with a 2 kHz sine waveform, the FM state is set up with a

500 Hz sguare waveform, and the ¢M state is set up with a 5 kHz
triangle waveform. Then pressing either (am), (FM, or (gm) will set
the instrument to that modulation type with the frequency/waveform
combination to which it was previousy set.

If another key (for example, (FREQUENCY), (AMPLITUDE), and so forth) is
pressed after a frequency and waveform combination is set, pressing

the key once makes the active. Subsequent key

presses toggles the instrument through its waveform choices.

Press one of these keys to configure the MOD INPUT/OUTPUT port as
an ac- or dc-coupled input for modulating the carrier.

Cdlibrated modulation requires an audio source of 1 Vpk into

600 ohms. For audio source freguencies of less than 10 kHz, a HI or LO
indicator will appear in the second line of the MODULATION display
when the level of the source is not within approximately +5% of

1 Vpk.

Acceptable Frequency Ranges for an External Audio

Source
Modulation Coupling Range
FM EXT AC 1 Hz to 150 kHz
EXT DC DC to 150 kHz
oM EXT AC 20 Hzto 10 kHz
AM* EXT AC 1 Hz to 25 kHz
AM* EXT DC dc to 25 kHz

* AM bandwidth degrades at carrier frequencies below 1.5 MHz

and is not specified.

If you press (EXT bc) while the instrument is aready in external dc
mode and the FM is on, then the instrument will perform a dc FM
calibration. The calibration takes approximately one second. During
the calibration the following message appears on the display: DCFM
calibrationinprogress.

Press (1 kHz_t EXT_DC) to configure the MOD INPUT/OUTPUT port as a
dc-coupled input for modulating the carrier along with the interna

1 kHz source.

(Refer adso to “3. EXT AC EXT DC” for further information about
operation and acceptable ranges.)

1 kHz + EXT AC, 400 Hz + EXT DC, and 400 Hz + EXT AC are
available only via HP-IB.
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7. MOD
INPUT/OUTPUT

Modulation Source

Setting the Modulation Level

When modulating with both an internal and externa source, the
level of the external source should not exceed 0.5 V peak or 0.5 Vdc.
This level will provide one half of the displayed modulation. To set
modulation to the level you desire, set the displayed modulation to
two-thirds of the desired setting. The external source, set to 0.5 V
peak or 0.5 Vdc, will provide the additional one-third of the desired
setting (one-half of the instrument’s setting).

For example, to set up the modulation for 3 kHz of FM deviation, set
the instrument for 2 kHz of FM. The external source, set to 0.5 V
peak, will provide another 1 kHz of deviation.

If the external source is set to less than 0.5 V peak, the modulation
level provided by the externa source will be less than one-half of
the displayed modulation. The following equation may be helpful
for determining the appropriate modulation level setting for the
instrument when the level of the externa source is less than 0.5 V.

A —_—
| + E
Where
A Actua modulation level

E = External source leve
= Displayed modulation level

For example, to set up for 3 kHz of FM deviation with an externa
source set to 0.3 V pesk, the instrument's displayed modulation level
would be:

3kHz

T+03v  2SkHz

This port outputs a 1 Vpk (into 600 ohms) audio tone when an
internal modulation source is selected. When an external modulation
input is selected ((EXT AC), (EXT DC) or (1 kHz + EXT DC)), it provides
the input for a 1 Vpk (into 600 ohms) audio source. (Refer to the
preceding table for acceptable frequency ranges.)
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RF output

RF Output
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1. RF ON/OFF

2. ATTN HOLD

1 b-54 Operation Reference

Press to turn the RF output signal on or off. RF OFF
appears in the second line of the AMPLITUDE display when the
output signal is off.

The instrument turns off the output signal by switching in the
maximum output attenuation (130 dB) and setting the vernier to
its lowest setting. This results in approximately 170 dB of carrier
isolation.

Press (ATTN_nop) to hold the step attenuator at its current setting.
HOLD appears in the second line of the AMPLITUDE display when the
attenuator hold function is on.

When the attenuator hold function is on, amplitude adjustments are
limited to the range of the instrument's vernier. The vernier provides
0.1 dB per step adjustment resolution across its specified 10 dB range.

Vernier Ranges

The following table, “10 dB Specified Vernier Ranges’, provides the
upper and lower limits of each vernier range. The instrument’s

amplitude setting when you press the key determines
which vernier range is used.

The vernier is alowed to over-range and under-range beyond the
limits shown in the table when is selected. However,
amplitude settings that exceed the limits may not provide output
levels that are within the accuracy specifications of the instrument.
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3. RF OUTPUT

Caution

RF Output
10 d 3 Specified Vernier Ranges

Range Upper and Lower Limits
+ 10.0 dBm* to -5.9 dBm
-6.0 dBm to — 15.9 dBm
— 16.0 dBm to -25.9 dBm
-26.0 dBm to -35.9 dBm
-36.0 dBm to -45.9 dBm
-46.0 dBm to -55.9 dBm
-56.0 dBm to -65.9 dBm
-66.0 dBm to -75.9 dBm
-76.0 dBm to -85.9 dBm
-86.0 dBm to -95.9 dBm
-96.0 dBm to -105.9 dBm
-106.0 dBm to -115.9 dBm
- 116.0 dBm to — 127.0 dBm
14 -127.1 dBm to -136.0 dBm
* +13 d 'm for HP 8648B/C/D

© 00 ~N O U B~ W N =

I e
w N P o

The following table shows the reverse power protection for the RF
output port of each instrument modd. When the instrument senses a
reverse-power signal, it turns the RF output off, the step attenuator to
maximum attenuation, and the vernier to its lowest setting.

A message appears in the second line of the display when the reverse
power protection has been activated.

After you have removed the reverse-power signal from the RF output,
press the key to turn the output signal on again.

Applying a signal source to the RF output port that exceeds the power
levels listed or maintaining a signal source at the RF output for an
extended period of time may damage the instrument.

Reverse Power Protection

< 2000 MHz 50 watts into 50 ohms

> 2000 MHz 25 watts into 50 ohms
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Rear Panel Operation

Rear Panel
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RTS (output)

CTS (input)
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4. Line Voltage
Connector

5. HP-1B Connector

6. TIMEBASE ADJ
and Language
Switches

7. External Pulse
Input

Rear Panel Operation

For information about the line voltage connector or fuse replacement,
refer to Chapter 3, “Installation.”

This is an IEEE 488.1-1987 connector for controlling the instrument
via an externa controller. For information about HP-IB operation of
the instrument, refer to Chapter 2, “HP-1B Programming.”

Position one of this switch places the instrument in the timebase
adjustment mode. For the timebase adjustment procedure, refer to
Chapter 7, “Adjustments. ”

Position two of this switch allows you to set the language for remote
programming to either HP 8656/57-compatible language (1) or to SCPI
(0). The language switch is read once a power-up.

This connector provides the input for an external TTL signal which
is used by the pulse modulator to modulate the RF signal off and on.
This connector is on Option 1E6 only.

Operation Reference 1 b-57
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Remote

Interface

Remote Interface
(Accessory)
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1. MOD ON/OFF

2. RF ON/OFF

3. Sequence Selection

Arrows
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ot72a

Press to turn on or off al modulation (internal and

externa) to the RF carrier. When modulation is turned off, the
LED above the key is off and OFF appears in the second line of the
instrument’'s MODULATION display.

This key also turns on or off the audio output at the MOD
INPUT/OUTPUT port when an internal source (400 Hz or INT 1 kHz) is
selected.

Press to turn the RF output signal on or off. When the RF
output signa is turned off, the LED above the key is off and RF OFF
appears in the second line of the instrument's AMPLITUDE display.
There is approximately 170 dB of carrier isolation when the output is
Off.

Press (1) or () to select the next or previous sequence of registers.
The sequences are selected in numeric order. The number of the
selected sequence appears in the second line of the FREQUENCY
display. When a sequence is selected, the first register in the sequence
is recaled. When a segquence is sdlected that has no registers saved in
it, two dashes (- -) will appear in the REG field.
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4. Register Recall
Arrows

Remote Interface

Press () or () to recal the operating settings saved in the registers
in the currently selected sequence. The number of the last register
accessed appears in the REG field.

If two dashes (- -) appear in the REG field, a sequence that has no
registers saved in it has been selected.

After the last register in the sequence has been recaled, the register
count will begin again at the first register saved in the sequence.

(Refer to MEMORY in this section for further information about
register sequences.)

Operation Reference 1 b-59


https://www.manualsplus.com/

Memory Interface

Memory Interface
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1. POWER This light indicates that power is being supplied to the HP 83301A.
It should light when the cable is connected to the AUXILIARY
INTERFACE connector on the rear panel of the instrument. If it does
not light, refer to Chapter 5, “Service.”

2. Copy Arrow Keys  Press these keys to initiate a copy of the memory registers between
the instrument and the HP 83301A. After the instrument has
successfully completed the copy, it will display a message to let you
know.

Making a Copy

When the HP 83301A is connected to the instrument, press the () to
copy al of the memory registers saved in the instrument into the

HP 83301A’'s memory. After you have pressed an arrow key, you
must also press the key on the instrument’s front panel to begin
the copy process. Press the () and keys to copy the memory
registers stored in the HP 83301A into the instrument’s memory.

Note Copying memory into the instrument or the HP 83301A causes any
existing memory registers in the receiving device to be erased. It does
not effect the memory in the sending device, however.

1b-60 Operation Reference
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3. BUSY

Memory Interface

This light is turned on while memory registers are being copied from
one device to another. Attempting to operate the instrument or
memory interface while this light is on may cause the memory data to
be corrupted. The light will turn off when the copy is complete.

If the BUSY light flashes for a few seconds and then turns off, the
instrument did not find valid memory register data in the memory
interface. If the BUSY light continues to flash, or if it does not turn
on at al after an arrow key and the key have been pressed,
refer to Chapter 5, “Service” for troubleshooting information.

Operation Reference Ib-61
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1c

Operation Messages

This chapter provides descriptions for both front panel and HP-IB
operation messages. For information about service messages,
numbered 500 and above, refer to Chapter 5c, “Service Error

Messages. ”

Front Panel SEQ X SAVE-, XXX registersavai | abl e

Operatlon This message is displayed when the key is pressed to
Messages inform you of how many registers are still available. If
a register is available, enter the two-digit number of the
register you wish to save.

SEQ X REG _ _ XX has not beensaved

This message is displayed when an attempt is made to recal
a register that has not been saved in the sequence. Check to
be sure that the appropriate sequence is selected and that
you have entered the correct register number.

SEQX DEL __ Enternunberto delete

This message is displayed when the key is pressed.
Enter the number of the memory register you wish to
delete. When a register is deleted, the settings saved in it
are erased and the register number is removed from the
sequence.

SEQ Xhasno registers savedinit

This message is displayed when a sequence is selected that
has no registers saved in it. If you wish to save registers in
the sequence, set-up the instrument, press the key, and
enter a two-digit register number.

001 No external dc couplingfor PM

This message is displayed when PM is sdlected and

(EXT DC) or {1 kHz + ex1 DC) is also selected. DC coupling

of an external source is not possible for PM. If you press
(i_kHz_*+ exT DC) you will actualy get 1 kHz and external ucC.
Or, select coupling for PM. Additional internal plus
external modulation capabilities (such as (1_kHz + ExT ac))
are available through HP-IB control of the instrument; ‘refer
to Chapter 2, “HP-1B Programming.”

Operation Messages lc-1
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1¢-2 Operation Messages

002

003

004

005

006

007

010

Modul at i onexceeds devi ationrange

This message is displayed when modulation is set to a level
that exceeds the operating range of the instrument. This
condition occurs when a modulation level is entered that is
out-of-range for the current RF frequency setting, or when
the RF frequency setting is changed and the modulation
setting is out-of-range for the new setting.

There arenoregisters available

This message is displayed when an attempt is made to save
a memory register and all of the instrument’s memory
registers have aready been used. Delete any unneeded
registers in order to save new ones. Deleting registers from
any sequence will make them available for saving new
settings in the seguence you are using.

[ nval i dunits sel ection

This message is displayed when a units key is pressed that is
not valid for the active function. Check that the units key
you select is labeled with the appropriate units for the value
you are entering.

Increment value entry out of range

This message is displayed when the key is pressed
and a vaue is entered that is not within the increment
value range for the active function. Refer to “Increment
Set” in Chapter Ib, “Operation Reference,” for a listing of
the increment value ranges.

End of i ncrenent range

This message is displayed when the (f) or () increment
arrow key is pressed and the increment value does not set
the instrument to a setting that is within the instrument’s
allowable range. To view or change the increment value,
press the key. Refer to “Increment Set” in
Chapter b, “Operation Reference’ for a listing of the
increment value ranges.

Ent eredval ue out of range

This message is displayed when a value is entered that
does not set the RF output signal within the instrument’s
allowable range. Refer to “Function” in Chapter Ib,
“Operation Reference,” for information on the instrument's
allowable ranges.

End of knob range

This message is displayed when the knob is turned but
changing the selected digit would set the instrument to a
value that is not within its alowable range.
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011

017

020

021

022

023

024

025

026

Anplitude exceeds ATTN HOLD linits

This message is displayed when is on and the
amplitude is set to a level that exceeds the vernier range

limits by greater than 5 dBm. Exceeding the 10 dB vernier
range of an attenuator hold setting causes the output level
accuracy to degrade. For information about the vernier
ranges and limits, refer to “RF Output” in Chapter Ib,
“Operation Reference. ”

DCFM cal i brati oni nprogress

This message is displayed when FM is selected and
is also selected. The instrument will perfform a dc FM

calibration and this messages is displayed during the
calibration.

Press to copy memory FROM 8647/8

This message is displayed when the (J) key is pressed on an
HP 83301A Memory Interface connected to the instrument.
Press the key to copy the memory registers saved in
the instrument into the memory interface.

Copyi ngregi sters from 8647/8

This message is displayed while the memory registers are
being copied from the instrument to the HP 83301A Memory
Interface.

Press to copy memory TO 8647/8

This message is displayed when the ({f) key is pressed on an
HP 83301A Memory Interface connected to the instrument.
Press the key to copy memory registers that had been
saved in the memory interface into the instrument.

Copyi ngregi stersto 8647/8

This message is displayed while the memory registers are
being copied from the HP 83301A Memory Interface to the
instrument.

Invalid data in Memoryl nterface

This message is displayed when the instrument detects that
the HP 83301A Memory Interface does not contain valid
memory register data. Try copying a memory register into
the memory interface first, then initiate a copy from the
memory interface to the instrument again.

Communi cationfailure: copy aborted

This message is displayed when the instrument is not able to
successfully copy memory registers between the instrument
and the HP 83301A Memory Interface. This message will

be displayed if the cable connecting the instrument to the
primary interface is disconnected during the copy process.

Menory copy was successf ul

This message is displayed when the instrument has
successfully copied the memory registers between the

Operation Messages Ic-3
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instrument and the HP 83301A Memory Interface. When
this message is displayed, the copy process is complete

and you can disconnect the memory interface from the

instrument.

Ic-4 Operation Messages
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HP-IB - Command
Errors

-101

-102

-103

-104

-105

-108

-109

-111

-112

-113

[ nval i dchar act er

A syntactic element contains a character which is invalid
for that type; for example, a header containing an
ampersand, SETUP&. This error might be used in place of
errors -121, -141, and perhaps some others.

Syntax error

An unrecognized command or data type was encountered.
For example, a string was received when the device does
not accept strings. Additional information is available over
HP-1B.

| nval i dsepar at or

The parser was expecting a separator and encountered an
illegal character. For example, the semicolon was omitted
after a program unit, *EMC1:CH1:VOLTS5.

Data typeerror

The parser recognized a data element different than one
allowed. For example, numeric or string data was expected
but block data was encountered.

GET not al | owed

A Group Execute Trigger was received within a program
message (see IEEE 488.2.7.7).

Par anet ernot al | owed

More parameters were received than expected for the
header. For example, the *EMC common command only
accepts one parameter, so receiving *EMCO,1 is not alowed.

M ssi ngpar anet er

Fewer parameters were received than required for the
header. For example, the *EMC common command requires
one parameter, so receiving *EMC is not alowed.

Header separator error

A character which is not a legal header separator was
encountered while parsing the header. For example, no
white space followed the header, thus *GMC*MACRO” is in
error.

Pr ogr ammmenoni ct ool ong

The header contains more than twelve characters (see IEEE
488.2 7.6.1.4.1).

Undef i nedheader

The header is syntactically correct, but it is undefined for
this specific device. For example, *XYZ is not defined for
any device.

Operation Messages Ic-5
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Ic-6 Operation Messages

-121

-123

-124

-128

-131

-134

-141

-144

-148

-158

-168

-178

Invalid characterinnumber

An invdid character for the data type being parsed was
encountered. For example, an apha in a decima numeric or
a“9" in octal data

Exponenttoolarge

The magnitude of the exponent was larger than 32000 (see
IEEE 488.2, 7.7.2.4.1).

Too many digits

The mantissa of a decima numeric data element contained
more than 255 digits excluding leader zeros (see IEEE 488.2
7.7.2.4.1).

Numeric data not allowed

A lega numeric data element was received, but the device
does not accept one in this position for the header.

Invalidsuffix

The suffix does not follow the syntax described in IEEE
488.2 7.7.3.2, or the suffix is inappropriate for this device.

Suffixtoolong

The suffix contained more than 12 characters (see IEEE
488.2, 7.7.3.4).

Invalidcharacterdata

Either the character data element contains an invalid
character or the particular element received is not valid for
the header.

Characterdatatoolong

The character data eement contains more than twelve
characters (see IEEE 488.2 7.7.1.%).

Character data not allowed

A legal character data element was encountered where
prohibited by the device.

String data not  alowed

A string data element was encountered but was not alowed
by the device at this point in parsing.

Bl ock data not al | owed

A lega block data element was encountered but was not
allowed by the device at this point in parsing.

Expr essi ondat anot  al | owed

A lega expression data was encountered but was not
allowed by the device at this point in parsing.
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HP-IB Execution
Errors

HP-I1B
Device-Specific
Errors

HP-1B Query
Errors

-221

-222

-224

-241

-330
-350

-410

-420

-430

Settings conflict

Indicates that a lega program data element was parsed but
could not be executed due to the current device state (see
IEEE 488.2 6.4.5.3 and 11.5.1.1.5).

Dataout of range

Indicates that a lega program data element was parsed but
could not be executed because the interpreted value was
outside the legal range as defined by the device (see IEEE
488.2, 11.5.1.1.5).

Illegal paraneter Value

Indicates that a parameter is not correct. Check to make
sure that the HP-IB commands are correctly spelled.

Hardware Missing Pulse Mod not allowed --Nohar dwar e

Indicates that the HP 8648B/C is not fitted with the pulse
modulator (Option 1E6.)

Self-test failed
Queue overfl ow

A specific code entered into the queue in lieu of the code
that caused the error. This code indicates that there is
no room in the queue and an error occurred but was not
recorded.

Query | NTERRUPTED

Indicates that a condition causing an INTERRUPTED Query
error occurred (see IEEE 488.2, 6.3.2.3). For example, a
query followed by DAB or GET before a response was
completely sent.

Query UNTERMINATED

Indicates that a condition causing an UNTERMINATED
Query error occurred (see IEEE 488.2, 6.3.2.2). For example,
the device was addressed to tak and an incomplete
program message was received.

Query DEADLOCKED

Indicates that a condition causing a DEADLOCKED Query
error occurred (see IEEE 488.2, 6.3.1.7). For example, both
input buffer and output buffer are full and the device
cannot continue.

Operation Messages lIc-7
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-440 Query UNTERM NATED after indefinite response

Indicates that a query was received in the same program
message after a query requesting an indefinite response was
executed (see IEEE 488.2 6.5.7.5).

Five secondsel ftest .

This message appears when the command *tst? is sent to
the instrument over the HP-IB bus. The instrument runs a
subset of its power-up tests when this message is displayed.
The local key is disabled during this time.

Service Messages Messages numbered 500 and above relate to the service self
tests provided within the instrument. For information about
troubleshooting the instrument, refer to Chapter 5, “Service. ”

Ic-8 Operation Messages
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HP-1B Programming

Backg round This signa generator adheres to the IEEE 488.1-1987,
IEEE 488.2-1987, and SCPI Version 1992.0 command language.

In 1987, the IEEE released |IEEE 488.2-1987, Codes, Formats,
Protocols and Common Commands for Use with IEEE 488.1-1987.
This standard defined the roles of instruments and controllers in a
measurement system and a structured scheme for communication.

In particular, |IEEE 488.2 described how to send commands to
instruments and how to send responses to controllers. It defined
some frequently used housekeeping commands explicitly, but each
instrument manufacturer was left with the task of naming any other
types of commands and defining their effect. IEEE 488.2 specified
how certain types of features should be implemented if they were
included in an instrument. It generally did not specify which features
or commands should be implemented for a particular instrument.
Thus, it was possible that two similar instruments could each conform
to IEEE 488.2, yet they could have an entirely different command set.

Standard Commands for Programmable Instruments (SCPI) is the new
instrument command language for controlling instruments that goes
beyond IEEE 488.2 to address a wide variety of instrument functions
in a standard manner. SCPl promotes consistency, from the remote
programming standpoint, between instruments of the same class and
between instruments with the same functional capability.

HP-1B Programming 2-1
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Programming
Guidelines

HP-IB Definition

What is Programmable

HP-IB Address

Error Messages

Programming
Language

Query

Advanced
Programming

2-2 HP-IB Programming

HP-IB stands for Hewlett-Packard Interface Bus, and is often

referred to as the bus. It is Hewlett-Packard's implementation of the
IEEE 488.1-1987 and the |IEEE 488.2-1987 Standard Digital Interface
for Programmable Instrumentation.

All functions are programmable except the front panel power key,
knobs, increment set key, arrow keys, frequency reference keys and
the rear panel display contrast control.

The HP-IB address for the signa generator is set to 19 at the factory.
It may be changed to any address from 00 through 30 by pressing
and the desired two-digit number.

The HP-IB programming error messages are described in Chapter Ic,
“Operation Messages. ”

Although many system controllers and programming software
languages are compatible with this instrument, all examples and
references in this manua assume the use of an HP controller utilizing
the HP BASIC programming language.

Most instrument settings may be queried via HP-IB. The data returned
from the query will vary from a yesno (1/0) to the actual setting,
depending on the function. See Table 2-I.

For the mgority of applications, remotely programming the signd
generator requires only basic programming knowledge and the
command statements listed later in this chapter. Developing

programs for querying the instrument’'s status is considered to be

an advanced application. (See “HP-IB Status Reporting.“) For more
information on HP-IB programming see the Tutorial Description of the
Hewlett-Packard Interface Bus (HP part number 5952-0156).


https://www.manualsplus.com/

Programming
Examples

Note

Programming RF
Frequency

Programming RF

Examples are provided here to help you understand the required
programming structure. All examples use the HP BASIC programming
language. See Table 2-1 for a complete listing of commands.

Command statements may be concatenated on the same line if
separated by a semicolon. A colon must precede successive command
statements to ensure command hierarchy.

OUTFUT 7P 19FREER: CW 588 MHZ

OUTPUT The output statement (HP BASIC) tells the system
controller to output what follows.

7 The Input/Output select code of the system controller
is7.
19 The HP-IB address of the signal generator is 19.

Semicolon (;) A semicolon separates the HP BASIC command from
the output string that follows.

Quotes (“ ™) All command statements must be contained in quotes.

FREQ:CW This command programs the RF frequency. FREQ
must be in the statement first representing its
hierarchy over :CW. The colon (:) is used to separate
the command hierarchy. The signa generator will be
programmed to a RF frequency of 500 MHz.

QUTPUT 7195 "FREG: CW 508 MHZ: : FM: DEY 3 KHZ: @ FM: S0UR

Frequency and FM EXT: :FM: EXT: COUR ACS : AM: STAT OFF;: PM:STAT OFF;: FM:STAT

Modulation

om

FM:DEV This command programs the FM deviation. FM is
higher than DEV in the command hierarchy and is
separated by a colon (:). The signa generator will
be programmed to 3 kHz of deviation.

Semicolon (;) A semicolon separates completed command
statements.

FM: SOUR: EXT This command selects the external path for the
modulation source.

FM:EXT:COUP AC This command selects ac coupling.

FM:STAT ON This command changes the FM modulation to an
on state. A modulation format must be turned
on before it is active. The other two modulation
formats must be turned off prior to activating the
desired modulation (AM:STAT OFF and
PM: STAT OFF).

HP-1B  Programming 2-3
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Querying RF
Frequency

Programming RF
Amplitude

Programming Pulse
Modulation
(Option 1E6)

2-4 HP4B Programming

180 OUTPUT Y193 "FREG: CH7"

289 ENTER 71235 Freqg_set

e PRIMT "Frequency is" i Freg_set § "Hz"

Line 100 This command outputs a query for the RF frequency
setting. You may attach a question mark (?) to any of
the signal generators commands to query its setting.

Line 200 This command enters the queried frequency setting
into the variable Freq_set

Line 300 This command prints the queried frequency setting.

OUTFUT 7193 "POM: AMFL -47 DEM;  OUTE: STAT OH®
POW:AMPL This command programs the RF amplitude. POW is
-47 DBM higher than AMPL in the command hierarchy and

is separated by a colon. The signa generator's RF
amplitude will be programmed to -47 dBm.

OUTP:STAT ON This command changes the RF amplitude to an on
state. The RF amplitude defaults to an off state when
the instrument is powered on.

OUTPUT 719; "PULM: STAT OH" "FULM: STAT OFF "

PULM: STAT This command enables the pulse modulator which
ON must be driven from the rear panel input.

PULM: STAT This command disables the pulse modulator.
OFF
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Programming Pager 184 OUTPUT 719; "FREQ: CH 155, SHHZ"
2HE

Encoder (Option 1EP) 288 OUTFUT 7133 "FON: AMPL GDEM; § OUTR: STAT OH"
2@H OUTPUT 7193 "PAGE SEL FLEX"
nn OUTFUT 7193 "DM: FORM FSKE25 DEY 4, SKHZ; STAT OH"

=0@ QUTPUT 7195 "PRGE FLER: EATE 168"
___uUTFHT 195 "PAG: FLEX: TYPE HUM; MESSsSEL 1Y
HUTFHT'"14 "FHG FLE P CODE ' ADEEEaaL

Line 100 Programs the RF frequency.

Line 200 Programs the RF amplitude, and sets the output on.

Line 300 Programs the pager format.

Line 400 Programs the modulation and deviation, and sets the
modulation on.

Line 500 Programs the data rate and modulation.

Line 600 Programs the pager type and message to be sent.

Line 700 Programs the pager capcode (address.)

Line 800 Programs how many times the pager signa will be
transmitted.

Line 900 Starts encoding.

HP-1B  Programming 2-5
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Table 2-1. Programming Command Statements and Descriptions
Command _Statement | Description | Query
Amplitude
OUTP:STAT ON Turns the RF output on OUTP:STAT?
OUTP:STAT OFF Turns the RF output off
POW:AMPL <value> <units> Sets the amplitude of the RF output to the POW:AMPL?

POW:ATT:AUTO ON

POW:ATT:AUTO OFF

POW:REF <vaue> <units>

POW:REF:STAT ON

POW:REF:STAT OFF

desired <value> and <units>. <value> may
be up to 4 digits plus a sign if applicable, e.g.
— 127.1 or maximum resolution of .1 dB,

.001 mV, .01 xV. <units> may be DBM, MV,
UV, MVEMF, UVEMF, DBUV, DBUVEMF. If in
reference mode only DB or DBM are alowed.

Turns automatic attenuator control on (normal
setting).

Turns automatic attenuator control off and
holds present attenuator setting.

Sets a reference to the <vaue> in <units> as
described in setting amplitude. Reference state
must be on, to be active.

Sets reference to on, making all amplitude
changes relative to the reference.

Sets reference to off, making al amplitude
changes absolute.

POW:ATT:AUTO?

POW:REF?

POW:REF:STAT?

Fregquency

FREQ:CW <vaue> <units>

FREQ:REF <value> <units>

FREQ:REF:STAT ON

FREQ:REF:STAT OFF

Sets the RF frequency to the <value> and
<units>. <value> may be up to 9 digits with a
maximum of 10 Hz resolution. <units> may be
MHZ, KHZ or HZ.

Sets a reference to the <vaue> in <units> as
described in setting frequency. Reference state
must be on, to be active.

Sets reference to on, making al frequency
changes relative to the reference.

Sets reference to off, making al frequency
changes absolute.

FREQ:CW?

FREQ:REF?

FREQ:REF:STAT?

Modulation

Amplitude Modulation
AM:DEPT <value> PCT
AM:STAT ON

4AM:STAT OFF

4M:SOUR INT
4M:SOUR INT2

4M:SOUR EXT

4M:SOUR  INT,EXT

AM:INT:FREQ 1 KHZ
AM:INT:FREQ 400 HZ
AM:INT2:FREQ <value> <units>

AM:INT2:FUNC:SHAP <shape>

AM:EXT:COUP DC
AM:EXT:COUP AC

Sets AM depth in %, <value> from 0.1 to 99.9.
Sets AM on, FM and PM must have state off.
Sets AM off.

Selects interna source.

Selects internal source 2 for AM. (Options 1E2
& 1EP only)

Selects external source.

Selects internal and external sources.
Selects internal 1 kHz frequency.
Selects interna 400 Hz frequency.

Sets the internal modulation generator (1E2) or
the internal audio generator (1EP) frequency to
the <value> and <units>. (Options 1E2 & 1EP
only)

Sets the internal modulation generator
waveform to the <shape>. <shape> may be
SIN, TRI, SQU, or SAW. (Options1E2 & 1EP
only)

Selects external dc coupling for AM.

Selects external_ac coupling for AM.

AM:DEPT?
AM:STAT?

AM:SOUR?

AM:INT:FREQ?

AM:INT2:FREQ?

AM:INT2:FUNC:SHAP?

AM:EXT:COUP?
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Table 2-1. Programming Command Statements and Descriptions (continued)

Command Statement

| Description

Query

Modulation (continued)

Frequency Modulation
CAL:DCFM
FM:DEV <value> KHZ

FM:STAT ON
FM:STAT OFF
FM:SOUR INT
F'M:SOURINT2

FM:SOUR EXT

FM:SOUR INT,EXT

FM:INT:FREQ 1 KHZ
F'M:INT:FREQ 400 HZ
FM:INT2:FREQ <value> <units>

FM:INT2:FUNC:SHAP <shape>

FM:EXT:COUP DC
FM:EXT:COUP AC
Phase Modulation
PM:DEV <value> RAD

PM:STAT ON
PM:STAT OFF
PM:SOUR INT
PM:SOUR INT2

PM:SOUR EXT

PM:SOUR INT,EXT

FM:INT:FREQ 1 KHZ
PM:INT:FREQ 400 HZ
PM:INT2:FREQ <value> <units>

PM:INT2:FUNC:SHAP <shape>

PM:EXT:COUP DC
PM:EXT:COUP AC

Pulse Modulation (Option 1E8)
PULM:STAT ON

PULM:STAT OFF

Eliminates dc FM offset

Set PM deviation in kHz, <value> from 0.00 to
9.99 and 10.0 to 99.9, <vaue> may also be
entered in Hz (HZ).

Sets FM on, AM and PM must have state off.
Sets FM off.
Selects internal source for PM.

Selects internal source 2 for FM. (Options 1E2 &
1EP only)

Selects external source for FM.
Selects internal and external sources.
Selects internal 1 kHz frequency.
Selects interna 400 Hz frequency.

Sets the internal modulation generator (1E2) or
the internal audio generator (1EP) frequency to
the <value> and <units>. (Options 1E2 & 1EF
only)

Sets the internal modulation generator
waveform to the <shape>. <shape> may be
SIN, TRI, SQU, or SAW. (Options1E2 & 1EP
only)

Selects externa dc coupling for PM.
Selects externa ac coupling for FM.

Sets phase modulation in radians (RAD),
<vaue> from 0.00 to 9.99 and 10.0.

Sets PM on. AM and FM must have state off.
Sets PM off.
Selects internal source for PM.

Selects internal source 2 for PM. (Options 1E2 &
1EP only)

Selects external source for PM.
Selects internal and external sources.
Sedlects internal 1 kHz frequency.
Selects interna 400 Hz frequency.

Sets the internd modulation generator (1E2) or
the internal audio generator (1EP) frequency tc
the <value> and <units>. (Options 1E2 & 1EF
only)

Sets the interna modulation generator
waveform to the <shape>. <shape> may be
SIN, TRI, SQU, or SAW. (Options1E2 & 1EP

only)
Selects externa dc coupling for PM.
Selects externa ac coupling for PM.

Switches pulse modulation on.
Switches pulse modulation off.

FM:DEV?

FM:STAT?

FM:SOUR?

FM:INT:FREQ?

FM:INT2:FREQ?

FM:INT2:FUNC:SHAP?

FM:EXT:COUP?

PM:DEV?

PM:STAT?

PM:SOUR?

PM:INT:FREQ?

PM:INT2:FREQ?

PM:INT2:FUNC:SHAP?

PM:EXT:COUP?

PULM:STAT ON?
PULM:STAT OFF?

HP-1B  Programming
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Table 2-1. Programming Command Statements and Descriptions (continued)

Command Statement

| Description

Query

‘Modulation (continued)

Pager Encoding (Option 1EP)
INIT:IMM

ABOR

TRIG:COUN <value>

DM:FORM FSK2]FSK4
DM:STAT ON|OFF
DM:DEV <vaue>
DM:POL NORM|INV

DM:FILT:STAT ON|OFF
PAG:SEL POCS|FLEX|FTD|RESY|PN15

PAG:{ POCS|FLEX|FTD|PN15}:RATE <value>

PAG:{POCS|FLEX|FTD}:MESS:SEL <value>
PAG:{ POCS|FLEX|FTD}:MESS:DEF ‘string’
PAG:{POCS|FLEX|FTD}:MESS:LENG <value>

PAG:{POCS|FLEX|FTD}:ARB:DEF
<value>,..,< value>

PAG:{POCS|FLEX|FTD} :ARB:STAR <value>
PAG:{ POCS|FLEX|FTD} :ARB:STOP <value>

PAG:{FLEX|FTD}:TYPE
TONE|NUM| ALPH|HBIN

PAG:{FLEX|FTD} :VECT STAN|SPEC|NUMB
PAG:{FLEX|FTD}:NUMB <value>
PAG:{FLEX|FTD}:CYCL <value>
PAG:{FLEX|FTD}:FRAM <value>

’AG:{FLEX|FTD}:PHAS A|B|C|D
?AG:{FLEX|FTD}:COLL <value>
PAG:{ FLEX|FTD} :CODE ‘string’

Starts encoding.

Stops encoding.

Sets the number of transmissions.

Count 1 and collapse cycle O represent single
mode.

Counts 0 to 255 represent burst mode.

Count O represents continuous mode.

Sets DM modulation to FSK2 or FSK4.
Sets DM modulation on or off.
Sets DM modulation deviation.

Sets DM modulation polarity to normal or
inverse.

Sets DM modulation filter on or off.

Sets the pager format to POCSAG, FLEX,
FLEX-TD, RESYNC, or PN16.

Sets the data rate for the specified pager
format.

Sdlects the message to be encoded.
Sets the user definable message.
Sets the message length.

Sets the arbitrary message.

Sets the start frame (FLEX/FLEX-TD) or start
batch (POCSAG).

Sets the stop frame (FLEX/FLEX-TD) or stop
batch (POCSAG).

Sets the type of message to be sent.

Sets the type of numeric message.

Sets the number of numeric vectors to be sent.
Sets the cycle number for FLEX/FLEX-TD.
Sets the frame number for FLEX/FLEX-TD.

Returns the current cycle number during
encoding.

Returns the current frame number during
encoding.

Sets the phase for FLEX/FLEX-TD.
Sets the collapse cycle for FLEX/FLEX-TD.

Sets the pager code for FLEX/FLEX- TD format.
The frame, phase, collapse cycle, and short/long

address are automatically determined.

TRIG:COUN?

DM:FORM?
DM:STAT?
DM:DEV?
DM:POL?

DM:FILT:STAT?
PAG:SEL?

PAG:{POCS|FLEX|FTD|PN15}:RATE?

PAG:{POCS|FLEX|FTD}:MESS:SEL?
PAG:{POCS|FLEX|FTD} :MESS:DEF?
PAG:{POCS|FLEX|FTD} :MESS:LENG?

7AG{POCS|FLEX|FTD} : ARB:STAR?
’AG:{ POCS|FLEX|FTD}:ARB:STOP?
PAG:{FLEX|FTD} :TYPE?

2AG:{FLEX|FTD}:VECT?
’AG:{FLEX|FTD}:NUMB?
’AG:{FLEX|FTD}:CYCL?
’AG:{FLEX|FTD} :FRAM?
’AG:{FLEX|FTD}:CCOunt?

’AG:{FLEX|FTD}:FCOunt?

’AG:{FLEX|FTD}:PHAS?
>AG:{FLEX|FTD}:COLL?
’AG:{FLEX|FTD}:CODE?
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Table 2-1. Programming Command Statements and Descriptions (continued)

Command Statement

Description

Query

PAG:{FLEX|FTD} :ATYP SHOR|LONG
PAG:{FLEX|FTD}:ADDR{1[2} <value>
PAG:{FLEX|FTD}:IST:STAT ON|OFF

PAG:{FLEX|FTD} :HEAD:STAT ON|OFF
PAG:{FLEX|FTD} : TERM:STAT ON|OFF

PAG:{FLEX|FTD}:VECT STAN|SPEC|NUMB

PAG:{FLEX|FTD}:HBIN
BIT1|BIT7|BITS|BIT14| BIT16

PAG:{FLEX|FTD}:DCAL:STAT ON|OFF
PAG:{FLEX|FTD}:DCAL:ADDR{1|2} <value>
PAG:{FLEX|FTD}:ROAM:SEL NONE|SSID|NID
PAG:{FLEX|FTD}:ROAM:SSID:LID <value>
PAG:{FLEX|FTD}:ROAM:SSID:CZON <value>
PAG:{FLEX|FTD}:ROAM:SSID:CCOD <value>
PAG:{FLEX|FTD}:ROAM:SSID:TMF <value>
AG:{FLEX|FTD}:ROAM:SSID:FOFF <value>
AG:{FLEX|FTD}:ROAM:NID:ADDR <value>
2AG:{FLEX|FTD}:ROAM:NID:CHAN <value>
’AG:{FLEX|FTD}:ROAM:NID:AREA <value>
AG:{FLEX|FTD}:ROAM:NID:MULT <value>
’AG:{FLEX|FTD}:ROAM:NID:TMF <value>
’AG:{FLEX|FTD}:ROAM:NID:FOFF <value>
’AG:FTD:REP <value>

’AG:POCS:TYPE
"ONE[NUM|ALPH| ALPH7|ALPHS

PAG:POCS.CODE  <value>
PAG:POCS:FUNC0| 123

Sets the address type to short or long.
Sets the address 1 and 2.

Sets the instrument behavior when a stop even

occurs.
Sets the header for FLEX/FLEX-TD on or off.

Sets the terminator for FLEX/FLEX-TD on or
off.

Sets the type of numeric message.

Sets the bits per character of HEX/Binary
message.

Sets the dummy call on or off.

Sets the dummy call address 1 and 2.
Selects the roaming mode.

Sets the SSID locd 1D of the pager.

Sets the SSID coverage zone of the pager.
Sets the SSID country code of the pager
Sets the SSID traffic management flag.
Sets the SSID frame offset.

Sets the NID address.

Sets each RF channel of the NID roaming.
3ets the NID area code.

3ets the extension of Network Address.
Sets the NID traffic management flag.
Sets the NID frame offset.

sets the number of repeats for FLEX- TD.

Returns the current number of repeats during
:ncoding.

sets the message type to be sent.

Sets the pager code for POCSAG format.
Sets the POCSAG function hit.

PAG{ FLEX|FTD}:ATYP?
PAG:{FLEX|FTD}:ADDR{ 1|2}?
PAG:{FLEX|FTD}:IST:STAT?

PAG:{FLEX|FTD}:HEAD:STAT?
PAG:{FLEX|FTD}: TERM:STAT?

PAG:{FLEX|FTD}:VECT?
PAG:{FLEX|FTD} :HBIN?

PAG:{FLEX|FTD}:DCAL:STAT?
PAG:{FLEX|FTD}:DCAL:ADDR{1]2}?
PAG:{FLEX|FTD}:ROAM:SEL?
PAG:{FLEX|FTD} :ROAM:SSID:LID?
PAG: {FLEX|FTD}:ROAM:SSID:CZON?
PAG:{FLEX|FTD}:ROAM:SSID:CCOD?
PAG:{FLEX|FTD}:ROAM:SSID:TMF?
PAG:{FLEX|FTD} :ROAM:SSID:FOFF?
PAG:{FLEX|FTD}:ROAM:NID:ADDR?
PAG:{FLEX|FTD}:ROAM:NID:CHAN?
PAG:{FLEX|FTD}:ROAM:NID:AREA?
PAG:{FLEX|FTD} :ROAM:NID:MULT?
PAG:{FLEX|FTD}:ROAM:NID:TMF?
PAG:{FLEX|FTD}:ROAM:NID:FOFF?
PAG:FTD:REP?

PAG:FTD:RCO?

PAG:POCS:TYPE?

PAG:POCS:CODE?
PAG:POCS:FUNC?
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Table 2-1. Programming Command Statements and Descriptions (continued)

Command _Statement

| Description

Query

Standard Commands for Status (See also “HP-IB Status Reporting” examples)

STAT:QUES:POW:ENAB <NR1>

STAT:QUES:MOD:ENAB <NR1>

STAT:QUES:CAL:FEXT:ENAB <NR1>

STAT:QUES:PAG:ENAB <NR1>

Returns contents of the power condition
register.

Enables <NR1> event registers for power.
Returns contents of enabled event registers for
power.

Returns contents of the modulation condition
register.

Returns contents of enabled registers for
modulation.

Returns contents of enabled registers for
frequency extension calibration.

Returns contents of the frequency extension
caibration condition register.

Returns contents of enabled event registers for
frequency extension calibration.

Returns contents of the pager encoding
condition register. (Option 1EP)

Enables <NR1> event registers for pager
encoding. (Option 1EP)

Returns contents of enabled event registers for
pager encoding. (Option 1EP)

Enables <NR1> event registers for modulation.

STAT:QUES:POW:COND?

STAT:QUES:POW:ENAB?
STAT:QUES:POW:EVEN?

STAT:QUES:MOD:COND?

STAT:QUES:MOD:ENAB?
STAT:QUES:MOD:EVEN?

STAT:QUES:CAL:FEXT[:EVEN?]

STAT:QUES:CAL:FEXT:COND?

STAT:QUES:CAL:FEXT:ENAB?

STAT:QUES:PAG:COND?

STAT:QUES:PAG:ENAB?

STAT:QUES:PAG:EVEN?

System

SYST:LANG “COMP” | “SCPI”

Sets the signa generator to HP
8656/57-compatible or SCPI language.

Returns any system error message.

Returns a formatted numeric value
corresponding to the SCPI version number for
which the instrument complies.

SYST:ERR?
SYST:VERS?
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Table 2-1. Programming Command Statements and Descriptions (continued)

Command Statement

Description

Query

IEEE 488.2 Common Commands

*RST

*WAI

*CLS
‘ESE <dec. num. data>

*OPC

*RCL <reg_num>[,<seq_-num>>]

‘SAV <reg_num> [,<seq_num>]

‘SRE <dec. num. data>

Resets the signal generator to a default state
(see SCPI Command Reference).

Returns the instruments identity.

Executes an instrument self-test.
Instrument waits until previous commands are
completed.

Clears status and event registers.

Enables Standard Event Status Register bits.
Queries the Standard Event Status Enable
Register.

Queries the Standard Event Status Register.
Enables the Operation Complete bit of the
Standard Event Status Register.

Queries the Operation Complete hit of the
Standard Event Register.

Recalls the Standard Event Status Register.
<seq_num>> is optiona in that the last
sequence number that was sent over HP-IB is
stored and that number is used if no sequence
number is used in the command. The power-up
default sequence number is O.

Saves the Standard Event Status Register.
<seq-num>> is optiona in that the last
sequence number that was sent over HP-IB is
stored and that number is used if no sequence
number is used in the command. The power-up
default sequence number is O.

Enables the bits in the Status Byte that will
cause a Service Request.

Queries the Service Request Enable Register.
Queries the Status Byte with the MSS bit.

*IDN?
*TST?

*ESE?

*ESR?

*OPC?

*SRE?
*STB?
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HP-IB Status The IEEE 488.2 standard provides a status byte for instrument status

Reporting reporting. This status byte may be accessed by using |IEEE 488.2
Common Commands and SCPI Status Commands. The following figure
shows the status reporting structure for instrument operation.

The following examples will be used to explain instrument operation
status:

m External Modulation Input Status
» Reverse Power Protection Status
»  Unspecified Power (Amplitude) Entry Status
m Pager Encoding Complete Status

General IEEE 488.2 status reporting will not be covered. The above
operating status will satisfy most needs for status reporting.

2-12 HP-IB Programming
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POWer Status Register NOTE:

Unimarked bils in registers do not
apply for normal operation status.
mese b8 must be masked when
guerying status. See the
QUESHonable Status Reglster programming examples

Roverse Poweor s
Unapecified Ampliude

@l\ POWer Summary Bit

ORI EWN -0

MODulation Summary Bit

PAGing Summary Bit

Ext. Mod. Level Low
Unspeciliod s

Surnmary of IEZ=Z 488.2 Status Etrcture Resistzrs

Standard Event Status Regjlater

Operation Complete
Request Cortrol

Query Error

Device Dapendent Error
Execution Error
Command Error

User Request

Powsr On

NN BWN =0

PAGIng Status Reginter

Start of F {Batch
End of Encedi

WENAOEQN 20

siatus.dw

Figure 2-1. HP 8648 Status Register Model
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External Modulation
Input Level Status

2-14 HP-IB Programming

External modulation input level status may be queried for high, low,
or input level correct. The instrument automatically detects the input
level (1 Vpk into 600 ohms for full scale modulation) and displays

the result on the front panel display but must be queried for HP-IB
reporting.

Example: Check the Condition of Modulation Input
(High or Low)

1B 0UTPUT 719 "STAT: QUES: MOD: COMD?H
28 EMTER 7T19: Yalue

2 Mod=BINAHD (Ve lue,l)

48 IF Mod=1 THEH PR I HT "Ext . Mod, Input Hi oh"

S8 Mo d=B1I HAMD Yalus 1 2

£@ IF Mod=2 THEN FRI HT "Ext . Mod. Input Low”

78 EMD

Line 10 Queries the condition of the MODulation register.
Besides querying the condition you may aso query
if an event has occurred, such as the externd
modulation input being high or low a some previous
time. Replace the COND? with EVEN? to read the
event status. Reading the event status clears the
register.

Line 20 Enters the condition of the MODulation register into
the variable “Vdue'.

Line 30 Uses the HP BASIC command, BINAND to check the
contents of bit 0 in “Vaue'. If bit 0 isa“1" it will be
reported as a decima equivaent “ 1" and “Mod” will
a]ual &« 111.

Line 40 Checks if the MODulation condition is “ 1" and if true,
prints that the externa modulation input is high.

Line 50 Uses the HP BASIC command, BINAND to check

the contents of bit 1 in “Vdue’. If bit 1 (decima
equivalent “2") is a “1”, “Mod” will equal “1".

Line 60 Checks if the MODulation condition is “2" and if true,
prints that the external modulation input is low.
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Example: Generate a Service Request for External
Modulation

Input (High& or Low)

18 AHTPUT 7195 "STAT: QUES: MOD: EHAE "
26 OUTPUT 7193 "STAT: GUES: EMAE 128"
26 OUTPUT 719; "#5RE 8°

168 IF SFOLLCY 19y THEM PRIMT "Ext o Mod. Inpot HigheLow

Line 10 Enables bits 0 and 1 (decimal equivaent 3) in the
MODulation register. Enabling these bits masks other
bits in the MODulation register from reporting their
status in the summary bit to QUEStionable.

Line 20 Enables bit 7 (decimal equivalent 128) in the
QUEStionable register. Enabling this bit masks other
bits in the QUEStionable register from reporting their
status in the summary bit to STATus.

Line 30 Enables hit 3 (decima equivaent 8) of the STATus
register. Enabling this bit masks other bits from
reporting.

Line 40 Uses the HP BASIC command, SPOLL, (Seria Poll)
to see if the service request bit is reporting any
interrupts.

Line 50 Clears all status registers. Clearing the status registers
is not absolutely necessary, but is used here because
of the unknown state of the instrument.
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Reverse Power
Protection Status

2-16 HP-IB Programming

This instrument provides protection from signals inadvertently applied
to the RF output of the instrument. This protection is commonly
caled reverse power protection (RPP). The instrument automatically
detects the reverse power, which in-turn disconnects the instrument’'s
RF output. When the RPP engages, the front panel display will read
RF OFF but must be queried for HP-IB reporting.

Example: Check the condition of the RPP

18 OUTRPUT F15: "STAT: GUES: POM: COME?"
B EMTER 71935 Yalus
ARpp=BIMAHDCYalus .1
BIFEpp=1THEHFRINT "RFFi =z engaged"

S8 IF Epp=1THEH I HPUT " Is reverss power 1 nput
correctediY MY " HE

31}

B IF AE="Y"THEHN CUTFUTF1I2: "OUTF: STAT OMY

T EMD

Line 10 Queries the condition of the POWer regigter.

Line 20 Enters the condition of the POWer register into the
variable “Vaue'.

Line 30 Uses the HP BASIC command, BINAND to check the
contents of bit 0 in “Vaue'. If bit 0isa“l1”, “Rpp”
will equal “ 1”.

Line 40 Checks if the RPP condition is “ 1" and if true prints
that the RPP is engaged.

Line 50 Checks if RPP condition is “ 1" and if true asks if the

situation has been corrected.

Line 60 Checks if the answer was yes to correction and if true
turns the RF output on to reset the RPP.
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Unspecified Power

(Amplitude) Entry ,

Status

This instrument provides a message if an amplitude entry is

requested above + 10 dBm and less than or equal to + 13 dBm or if an
atenuator hold range is exceeded (see operating part of manual).
When an unspecified amplitude is entered, the front pane display will
read “Amplitude exceeds specified range’, but must be queried for
HP-IB reporting.

Example: Check the Condition of Unspecified Power Entry

180UTPUT 719 "STATIQUES:: POW: COMD?"

18 EMTER F19: ”dlUH

SEPow_ SRe = THAMD 4 A 1'.]’-'1 22

48 IF Pow_spec=2 THEH FRINT "Ampl itude unspecis ied”

S8 EHD

Line 10 Queries the condition of the POWer register. Besides
querying the condition you may aso query if an
event has occurred. Replace the COND? with EVEN?
to read the event status. Reading the event status
clears the register.

Line 20 Enters the condition of the POWer register into the
variable “Vaue'.

Line 30 Uses the HP BASIC command, BINAND to check

the contents of bit 1 in “Vaue’. If bit 1 is “high”,
Pow-spec will equal “2".

Line 40 Checks if Pow-spec equals 2 and then prints that the
amplitude is in an unspecified range.
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Pager Encoding Status
(Option 1EP Only)

Note

2-18 HPB Programming

Paging encoding status may be queried to detect the end of encoding,
or the start of each frame (for FLEX/FLEX-TD) or batch (for
POCSAG). Figure 2-2shows the example of the outputs of these bits
for the following settings.

Format FLEX
Output Mode  Burst
No. of Bursts 4
Start Frame O
Collapse Cycle 0
Header On
Terminator On

Paging Status Register

Bit 0 :

Start of frame/batch
Bit 1 :

End of encoding

21| o [ 1] 2|3 [ 4|

Frame Number (nos- | (mos- | (nes-.| (mos- | (8sYN-
Gmws£ﬁs£ﬁséﬁk)ﬁﬁ>g£;

Figure 2-2. Paging Encoding Status

If the pager format is POCSAG and the message extends over two
batches, the start of each frame/batch bit is set a every two batches.

Example: Check the end of message encoding

180UTRUTY 19 3 "STAT: QLES: PAG: EMAE 2

28 OUTPUT #1195 "STAT: QUES: EMAE 4825"

SEOUTRUT P12;: "*SRE &8¢

4@ F SPOLLCY1I22 THEN PRINT "Encoding complete.
SEOQUTRUT 7195 "=CLst

Line 10 Enables bit 1 (decima equivaent 2) in the PAGing
register. Enabling this bit masks other bits in the
PAGing register from reporting their status in the
summary bit to QUEStionable.

Line 20 Enables bit 12 (decima equivalent 4096) in the
QUEStionable register. Enabling this bit masks other
bits in the QUEStionable register from reporting their
status in the summary bit to STATuS.

Line 30 Enables hit 3 (decima equivaent 8) of the STATus
register. Enabling this bit masks other bits from
reporting.

Line 40 Uses the HP BASIC command, SPOLL, (Seria Poll)
to see if the service request bit is reporting any
interrupts.
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Line 50 Clears al status registers. Clearing the status registers
is not absolutely necessary, but is used here because
of the unknown state of the instrument.

Example: Check the start of each frame

OUTPUT ¢195 "STAT:QUES:PAGIEMAELY
2B OUTPUT F13: "STRT: QUES: EMAB 4838 "
G OUTRUT Y198 "+3RE 3"
8IF SPOLL £719s THEH PRINT "Encoding compl ete. "
A DUTRUT 71 93 =CLgy
o EMD

Line 10 Enables bit 0 (decimal equivalent 1) in the PAGing
register. Enabling this bit masks other bits in the
PAGing register from reporting their status in the
summary hit to QUEStionable.

Line 20 Enables bit 12 (decimal equivaent 4096) in the
QUEStionable register. Enabling this bit masks other
bits in the QUEStionable register from reporting their
status in the summary bit to STATUS.

Line 30 Enables bit 3 (decima equivaent 8) of the STATuS
register. Enabling this bit masks other bits from
reporting.

Line 40 Uses the HP BASIC command, SPOLL, (Seria Poll)
to see if the service request bit is reporting any
interrupts.

[
fic B i B s

A
3

B
R

fan]

Line 50 Clears all status registers. Clearing the status registers
is not absolutely necessary, but is used here because
of the unknown state of the instrument.
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SCPI Command
Reference

Table 2-2. Dictionary of Terms

Terms

Description

<NRf>

Indicates an ASCII representation of a number if required
in the command statement. The numbers may be an integer
or floating- point, and may include a decima exponent.
(NRf stands for “flexible numeric representation.” For
further information, refer to the IEEE 488.2 standard.)

<NR1>

Indicates an ASCII representation of a number if required
in the command statement. The number must be an integer
and may not include decima points. For further
information, refer to the IEEE 488.2 standard.)

<AM term>

Indicates that a “PCT” termination is required in the
command statement. If no termination is specified, a “PCT”
value is assumed.

<freq term>

Indicates that a “HZ”, “KHZ", “GHZ”, or “MHZ"
termination is required in the command statement. IF the
command is not terminated then “HZ" is assumed.

<angle term>

Indicates that a “RAD” termination is required in the
command statement. If no termination is specified then
“RAD” is assumed.

<ampl term>

Indicates that a “DB”, “DBM”, “DBUV”, “UV”", “MV”, “V”,
“UVEMF’, “MVEMF", or “DBUVEMF’ termination is
required in the command statement. If no termination is
specified then “DBM” is assumed.

‘command]}

Bracketed commands are optional. SCPlI assumes the
optiond command is present.

3aram | param

Parameters separated by “|” indicate that either parameter
is acceptable.

yaram,param

Parameters separated by “,” indicate that multiple
parameters are allowed.

{command|command}

Commands enclosed in the {} blanket indicate one of these
codes can be selected.

‘string’

Indicates a string parameter that contains ASCII character.
A string must begin with a double quote (") and end with a
double quote mark. You can include the quotation marks as
part of the string by typing it twice without any characters
in between the quotation marks. Or, you can avoid typing
the quotation marks twice by using a single quotation
mark(’).
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ABORt Subsystem  ABORt
(Option 1EP Only)  This command stops pager encoding.

Note Pager encoder programming commands are vaid only for instruments
with Option 1EP.

AM Subsystem  [SOURce]
:AM
[:DEPTh]?
[:DEPTh] <NRf> [<AM term>]

Sets AM Depth in percent. *RST vaue is 30%.

:STATe?
:STATe NI OFFI 110

Turns AM modulation ON or OFF AM is not turned on by just setting
AM:DEPTh. Turning AM modulation ON will not automatically turn
OFF any other types of modulation. Turning any or al modulation
types ON or OFF must be done explicitly. If a modulation type is
turned ON while another modulation type is ON, an execution error
-221 is generated, and the state of the instrument is unchanged.
*RST value is OFF.

:S0URce?
:S0URce  INTernal[1] [, EXTernal] |
EXTernal[, INTernal[1] J | INTernal2

Selects AM source. *RST value is INTernal. INTernal2 is the interna
Option 1E2 Modulation Generator.

:EXTernal
:COUPling?
:COUPling AC| DC

Sets source coupling for AM. The GROund parameter defined by the
1991 SCPI Command Reference (17.1.9.2) is not supported.
*RST vaue is DC.

:INTernal[1]
:FREQuency?
:FREQuency <NRf> [<freq term>]

Sets the frequency of the AM interna signal source. Legal values are
400 Hz and 1 kHz. *RST vaue is 1 kHz.

:INTernal2
:FREQuency?
:FREQuency  <NRf> [<freq term>]

Sets the AM modulation frequency using the interna audio generator
in the Option 1EP and the internad modulation generator in the
Option 1E2. Legal values are 20 Hz to 10 kHz for the Option 1EP and
10 Hz to 20 kHz for the Option IE2. *RST vaue is 1 kHz.
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CAL Subsystem

DM Subsystem
(Option 1EP Only)

Note

2-22 HP-IB Programming

:INTernal2:FUNCtion
:SHAPe?
:SHAPe  <shape>

Sets the AM modulation waveform for the interna modulation
generator (Option 1E2 only). Legal values for shape are SINe,
TRIangle, SQUare, and SAW. *RST value is SINe.

[SOURce]
. CAL
: DCFM
Eliminates the offset in dc FM so that the carrier frequency remains
the same with no modulation applied. External dc modulation
must be on to implement this cdibration, or execution error -221 is
generated.

Pager encoder programming commands are valid only for instruments
with Option 1EP.

[SOURce]
:DM
[:DATA1]
:FORMat?
:FORMat FSK2 | FSK4
Sets DM modulation to FSK2 or FSK4. *RST value is FSK2.

: STATe?
:STATe ONI|IOFF|1]0

Sets DM modulation ON or OFF DM is not turned on by setting
DM:DEViation. Turning DM modulation ON will not automatically
turn OFF any other types of modulation. Turning any or al
modulation types ON or OFF must be done explicitly. If a modulation
type is turned ON while another modulation type is ON, an

execution error -221 is generated, and the state of the instrument is
unchanged. *RST vaue is OFF

: DEViat ion?
:DEViation  <NRf > [<f reg term>]

Sets DM modulation deviation. *RST vaue is 3 kHz.

:POLarity?
:POLarity  NORMal | INVerted

Sets DM modulation polarity to norma or inverse.
*RST value is NORMal.

:FILTer
. STATe?
. STATe ONJOFFl1]0

Sets DM modulation filter on or off. *RST vaue is ON.
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Note

FM Subsystem

To set or change the FSK leve, the data rate must be set properly. For
example, when you want to set the data rate to 6400 bps, 4-level FSK
for FLEX pagers, send the following commands:

PAG:FLEX:RATE 6400
DM:FORM FSK4
DM:DEV 4.8 KHZ
DM:STAT ON

[SOURce]
‘FM
[ :DEViation] ?
[:DEViation] <NRf> [<f req term>]

Sets FM deviation. *RST value is 3 kHz.

:STATe?
:STATe ONIOFFI1]0

Turns FM modulation ON or OFF. FM is not turned on by just setting
FM:DEViation. Turning FM modulation ON will not automaticaly turn
OFF any other types of modulation. Turning any or all modulation
types ON or OFF must be done explicitly. If a modulation type is
turned ON while another modulation type is ON, an execution error
-221 is generated, and the state of the instrument is unchanged.
*RST value is OFF.

:SO0URce?
:SOURce  INTernal[1][, EXTernal]l
EXTernal[, INTernal[1] ] | INTernal2

Selects FM source. *RST value is INTernal. INTernal2 is the internal
Option 1 E2 Modulation Generator.

:EXTernal
:COUPling?
:C0UPling AC | DC

Sets source coupling for FM. The GROund parameter defined by the
1991 SCPI Command Reference (17.4.9.2) is not supported.
*RST value is DC.

:INTernal[1]
:FREQuency?
:FREQuency  <NRf> [<freq term>]

Sets the frequency of the FM internal signa source. Lega vaues are
400 Hz and 1 kHz. *RST value is 1 kHz.

:INTernal2
:FREQuency?
:FREQuency  <NRf> [<freq term>]

Sets the FM modulation frequency using the interna audio generator
in the Option 1EP and the internal modulation generator in the
Option 1E2. Legal vaues are 20 Hz to 10 kHz for the Option 1EP and
10 Hz to 20 kHz for the Option 1E2. *RST value is 1 kHz.
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FREQuency
Subsystem

INITiate Subsystem
(Option 1EP Only)

Note

OUTPut Subsystem

2-24 HP-1B  Programming

:INTernal2: FUNCtion
:SHAPe?
:SHAPe  <shape>

Sets the FM modulation waveform for the interna modulation
generator (Option 1E2 only). Lega vaues for shape are SINe,
TRIangle, SQUare, and SAW. *RST value is SINe.

[SOURcel
:FREQuency
[:CW | :FIXed]?
[:CW | :FIXed]  <NRf > [<f reg term>]

This function selects a frequency for the continuous wave, non- swept
signal. *RST value is 100 MHz.

:REFerence?
:REFerence  <NRf > [<freq term>]

Sets a reference value which, if STATe is ON, alows dl frequency
parameters to be queried/set as relative to the reference vaue.
*RST valueis 0 MHz.

: STATe?
: STATe ONJOFF[1]0

Determines whether frequency is output in absolute or relative mode.
*RST valueis OFF.

INITiate
:IMMediate

This command starts pager encoding.

Pager encoder programming commands are valid only for instruments
with Option 1EP.

0UTPut
: STATe?
: STATe ON|IOFF|1]0

This function controls the state of the RF output. When
OUTPut:STATe is OFF, the RF source level is set to off. Turning
OUTPut:STATe ON causes the programmed CW signal to be present at
the output terminal. *RST value is OFF.
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PAGing Subsystem  [SOURce]
(Option 1EP Only) ‘PAGing
[:FORMat]
:SELect  POCSag IFLEX | FTD | RESYnc | PN15

Sets the pager format to POCSAG, FLEX, FLEX-TD (FTD), RESYNC, or
PN15. *RST vaue is FLEX.

For POCSAG/FLEX/FLEX-TD/PN15

[SOURce]
:PAGing
[:FORMat]
:{P0CSag|FLEX |FTD|PN15}
:RATE?
:RATE  <NR1>

Sets the data rate as follows depending on the format selected:

For FLEX/FLEX-TD: 1600, 3200, or 6400.
For POCSAG: 512, 1200, or 2400.
For PN15: 512, 1200, 1600, 2400, 3200, 6400.

*RST value is 1600 for FLEX/FLEX-TD or 512 for POCSAG and PN15.

Note To set or change the data rate, the FSK level must be set properly. For
example, when you want to set the data rate to 6400 bps, 4-level FSK
for FLEX pagers, send the following commands:

PAG FLEX: RATE 6400
DM:FORM FSK4

DM DEV 4.8 KHZ

DM STAT ON

For POCSAG/FLEX/FLEX-TD

[SOURce]
:PAGing
[:FORMat]
:{POCS|FLEX|FTD}
:MESSage
:SELect?
:SELect <NR1>

Selects the message number which is to be encoded (0 for the
arbitrary message; 1 to 5 for the fixed messages, 6 for the user
definable message). *RST value is 1.

:DEFine?

:DEFine  'string'
Sets the user definable message (message 6) up to 40 characters.
*RST value is “” (null).
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Note

2-26 HP-1B Programming

:LENGth?
:LENGth  <NR1>

Sets the length of the user definable message. If the message length is
longer than the number set here then the message is truncated to the
given length. *RST value is 40.

[SOURce]
:PAGing
[:FORMat]
:{POCS|FLEX | FTD}
:ARBitrary
:STARt?
:STARt  <NR1>

Sets the start segment number of the buffer memory for the arbitrary
message (message 0). *RST vaue is 0.

. STOP?

. STOP  <NR1>

Sets the stop segment number of the buffer memory for the arbitrary
message (message 0). *RST value is 127.

:DEFine <NR1>,<NR1>,. . . , <NR1>
Sets the data of a buffer memory segment for the arbitrary message

(message 0). Legal values for each <NR1> are -32768 to 32767. *RST
value is “” (null).

See “Using the Buffer Memory for the Arbitrary Messages’ for the
usage of the buffer memory for the arbitrary messages.
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The contents of data to be filled in <NR1>, <NR1>, . .., <NR1>
format for the :DEFine command depends on the pager format,
FLEX/FLEX-TD or POCSAG, as follows.

m For FLEX/FLEX-TD

[Buffer No.], [Frame info (upper)],
[Data set 0], . . . , [Data set n]

[Buffer No.] is the segment number of the buffer memory in which
the data is stored (0 to 127).

[Frame info (upper)] and [Frame info (lower)] are the upper 16 bits
and lower 16 bits of the frame information.

[Frame info (lower)],

Each [Data set n] contains the upper 16 bits or lower 16 bits of the
word as follows. The total number of the data sets (n) depends on

the data rate.

Data Set No.

1600 bps

3200 bps

6400 bps

0 (Upper 16 bits)
1 (Lower 16 bits)

Word 0a of block 0

Word 0Oa of block 0

Word 0a of block 0

2 (Upper 16 bits)
3 (Lower 16 bits)

Word 1la of block 0

Word Oc of block 0

Word 0b of block 0

4 (Upper 16 bits)
5 (Lower 16 bits)

Word 2a of block 0

Word 1a of block 0

Word Oc of block 0

6 (Upper 16 bits)
7 (Lower 16 bits)

Word 3a of block 0

Word 1c of block 0

Word 0d of block 0

174 (Upper 16 bits)

Word 7a of block 10

Word 3c of block 5

Word 5d of block 2

175 (Lower 16 bits)

350 (Upper 16 bits)
351 (Lower 16 bits)

Word 7c¢ of block 10

Word 3d of block 5

702 (Upper 16 bits)
703 (Lower 16 bits)

Word 7d of block 10

LSB and MSB are defined as follows.

LSB

Lower 16 bits

Upper 16 bits

MSB

1,2,3,...,

15,

16,

17, 18, 19, .

.., 31,32
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Example for FLEX/FLEX-TD
Suppose that you want to send the following message.

Data Rate: 1600 bps, 2-level FSK

Cycle: 0, Frame: 0, Collapse cycle: 0, Repeat: 0
Address. A0000001
Message: 0123456 [0]

Frame information bits and data sets should be as follows.

o Frame information bits;

Lower 18 bits

Upper 16 bits

LSB MSB

0000000000000000 (0) 0111100001000010 (16926) Frame

(Frame info (upper)) (Frame info (lower)) info

o Data Sets:
Lower 16 bits Upper 18 bits

LSB MSB
Word 0a 1110000000010000 (2055) 0000001010011000 (6464) Block
of block 0 (Data set 1) (Data set 0) info
Word 1la 1000000000000001 (—~32767) |0000010110010011 (—13920) | Address
of block 0 (Data set 3) (Data set 2) field
Word 2a 1001110110000010 (16825) 0110001110101110 (30150) Vector
of block 0 (Data set 5) (Data set 4) field
Word 3a 0100001000010011 (—~1427) 0000111010110010 (19824) Message
of block 0 (Data set 7) (Data set 6) field
Word 4a 0101001101111000 (7882) 0011110010010101 (—22212) | Message
of block 0 (Data set 9) (Data set 8) field
Word 5a 0000000000000000 (0) 0000000000000000 (0) Idle
of block 0O (Data set 11) (Data set 10) frame
Word 6a TEEERLERERTITInn(-1) 1111111111111111 (-1) Idle
of block O (Data set 13) (Data set 12) frame
Word 7a 0000000000000000 (0) 0000000000000000 (0) Idle
of block 0 (Data set 15) (Data set 14) frame

Idle
frame

Word 6a 1111111111111111 (-1) 1111111111111111 (-1) Idle
of block 10 (Data set 173) (Data set 172) frame
Word 7a 0000000000000000 (0) 0000000000000000 (0) Idle
of block 10 (Data set 175) (Data set 174) frame
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The data to be sent by the :DEFine command for the above
example is as follows, when the segment number of the buffer
memory in which the data is stored is 8:

8, 16926, O,

Buffer No., Frame info (Upper), Frame info (Lower)

6464, 2055, -13920, -32767, 30150, 16825, 19824,
-14270,

Data sets 0 to 7

-22212, 7882, 0, 0, -1, -1, 0, O,

Data sets 8 to 15

-1, -1, o, 0 -, -1, 0, O,

Data sets 16 to 23

-1, -1, 0,0,-1, -1, 0,0
Data sets 168 to 175

m For POCSAG
[Buffer No.], [Data set 0], . . . , [Data set 311

[Buffer No.] is the number of the buffer memory segment in which
the data is stored (0 to 127).

[Data set O] to [Data set 31] are assigned as follows:

[Dataset O] :  Upper 16 bits of 1st codeword of frame O
[Data set 1] :  Lower 16 bits of 1st codeword of frame O
[Data set 2):  Upper 16 bits of 2nd codeword of frame O
[Data set 3]:  Lower 16 bits of 2nd codeword of frame O
[Dataset 4]:  Upper 16 bits of 1st codeword of frame 1

[Dataset 31] : Lower 16 bits of 2nd codeword of frame 7
LSB and MSB are defined as follows.

Upper 16 bits Lower 16 bits
MSB LSB
1,2,3,...,15,16,]17, 18,19, ... , 31, 32

Note Note that the meanings of “MSB”/“LSB” and “upper”/“lower” are
reversed between FLEX/FLEX-TD and POCSAG.
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2-30 HP-1B Programming

For FLEX/FLEX-TD

[SOURce]
:PAGing
[:FORMat]
:{FLEX|FTD}
- TYPE?
:TYPE  TONE | NUMeric | ALPHanumeric |
HBINary

Sets the type of message. *RST vaue is NUMeric.

ALPHanumeric supports the 7-bit coded character set (ISO/IEC 646)
only.

:VECTor?
:VECTor STANdard | SPECial | NUMBered

Sets the type of numeric message. *RST value is STANdard.

STANdard:  Displays the received numeric message on the
pager-under-test.

SPECial: Converts the received numeric message to the
pre-defined message and displays it on the
pager-under-test.

NUMBered: The message numbers are assigned for each paging
address separately starting at 0 and progressing up to a
maximum of 63 in consecutive order.

: NUMB &?
:NUMBer <NR1>

Sets the initidl number of numeric messages to be sent (0 to 63). *RST
value is 0.

: HBINary?

:HBINary BITLIBIT7 | BIT8 | BITl4 | BIT16

Sets the bits per character of HEX/Binary message.
*RST value is BIT1.

BIT1: 1 bit per character

BITT: 7 bits per character

BITS: 8 bits per character

BI T14. 14 hits per character

BIT16: 16 bits per character
:CODE?

:CODE  ’ string’

Sets the pager capcode (address) up to 16 characters. The frame,
phase, collapse cycle, and short/long address are automatically
determined using the FLEX/FLEX-TD standard rule. Setting each
value after this command is sent overwrites the value. *RST vaue is
“A0000001”.
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[SOURce]
:PAGing
[: FORMat]
:{FLEX|FTD}
:CYCLe?
:CYCLe  <NR1>

Sets the cycle number (0 to 4). *RST vaue is 0.

.FRAMe?
:FRAMe <NR1>

Sets the frame number (0 to 127). *RST value is 0.
:CCOunt?

Returns the current cycle number during encoding.
:FCOunt?

Returns the current frame number during encoding.

.PHASe?
:PHASe  A|BICID

Sets the phase (A, B, C, or D). *RST vaue is A.

:COLLapse?
.COLLapse <NR1>

Sets the collapse cycle (0 to 7). *RST vaue is 4.

HP-1B

Programming

231


https://www.manualsplus.com/

Note

2-32 HP-IB Programming

[SOURce]
:PAGing
[:FORMat]
:{FLEX|FTD}
- ATYPe?
cATYPe  SHORt | LONG

Sets the address type to SHORt or LONG. *RST value is SHORL.

:ADDR1?
:ADDR1 <NR1>

Set s the short address or the primary address of the long address.
*RST value is 0032679.

:ADDR27
:ADDR2  <NR1>

Sets the secondary address of the long address. *RST vaue is
0000000.

To set the address of the pager under test, use the ATYPe, ADDRI,
and ADDR2 commands. The following commands are left to keep the
compatibility of the programs developed under the older revision
firmware.

:SADDress?
:SADDress <NR1>

Sets the 7-digit short address. *RST value is 0032769.

:LADD17?
:LADD1 <NR1>

Set the 7-digit long address 1. *RST value is 0032769.

:LADD27?
:LADD2 <NR1>

Set the ‘I-digit long address 2. *RST value is 0000000.
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[SOURce]
:PAGing
{: FORMat]
:{FLEX |FTD}
:ISTop
. STATe?
. STATe  ONJTCOFFI1110

Sets the instrument behavior as follows when a stop event occurs.
*RST valueis OFF.

ON | L Terminates the encoder signal output immediately.

OFF| 0: Terminates the encoder signal output just before the next
instance the pager is on. (If : TERMinator : STATe is set to
ON, the encoder generates the asynchronous frame when

the pager is on.)

‘HEADer
. STATe?
. STATe NIOFF1110

Sets the header on or off. Header is the idle frame which is sent
before the actua message. *RST value is ON.

: TERMinator
. STATe?
. STATe ONJOFFI1110

Sets the terminator on or off. Terminator is the asynchronous frame
which is sent at the end of the message stream. *RST value is ON.

:VECTor?
'VECTor STANdard ISPECial

Sets the type of numeric message. *RST value is STANdard.

STANdard:  Displays the received numeric message on the
pager-under-test.

SPECial: Converts the recelved numeric message to the
pre-defined message and displays it on the
pager-under-test.

-HBINary?
'HBINary BIT1 | BIT8 | BIT16

Sets the hits percharacter of HEX/Binary message
*RSTvalue is BITL .

BIT1: 1 bit per character
BI T8: 8 bits per character
BIT16: 16 bits per character
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[SOURce]
:PAGing
[:FORMat]
:{FLEX |FTD}
'DCAL1
'STATe?
'STATe N | OFF 1110

Sets the dummy call function to ON or OFF. *RST value is OFF.

ON: Activates the Dummy Call function. Sets a message with
al 5s (0101 in numeric format), which is automatically
defined, to the al non-call phases to equaize the FSK
deviation. An address for the non-call phases must be
Set.

OFF: Does not activate the dummy call function. | dl e fr ames
are set to the al non-call phases.

:ADDR{1]2}7
:ADDR{1]2} <NR1>

Sets the dummy call address 1 and 2. *RST vaues are 0032769 for
address 1 and 0000000 for address 2.

:ROAMing
.SELect?
'SELect NONE | SSID} ND

Selects the roaming mode to NONE, SSID, or NID. *RST vdue is
NONE.

NONE: Tests a pager without the roaming mode.

SSID: Tests a pager in the SSID roaming mode which responds
to a simulcast transmission system. The Frame Offset
function is added.

NID: Tests a pager in the SSID and NID roaming mode. The
NID mode, in addition to the SSID mode, is a roaming
network for covering wider multiple areas.
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[SOURce]
:PAGing
[:FORMat]
:{FLEX|FTD}
:ROAMing
:SSID
(LID?
:LID <NR1>

Sets the SSID local channel ID (0 to 511) of a pager under test. *RST
value is 0.

.CZ0Ne?
.CZ0Ne <NR1>

Sets the coverage zone (0 to 31) of a pager under test. *RST value is
0.

- CCCDe?
:CCCDe  <NR1>
Sets the country code (0 to 1023). *RST value 0.
- TMF?
:TMF <NR1>
Sets the SSID traffic management flag (0 to 15). *RST value is 2.
. FOFF?
:FOFF  <NR1>

Sets the number of frames to be offset by BIW101 from the signaling
frame at the home area (0 to 63). *RST value is 0.

:NID
:ADDRess?
:ADDRess <NR1>

Sets the NID address (2058240 to 2062335). *RST value is 2058240.

:CHANnel?
:CHANnel <NR1>

Sets the RF channel number (0 to 7). *RST value is 0.

:AREA?
:AREA <NR1>

Sets the service area identification (0 to 31). *RST value is 0.

:MULTiplier?
:MULTiplier  <NR1>

Sets how much the network address is extended (0 to 7). *RST vaue
isO.

t TMF?
tTMF <NR1>

Sets the NID traffic management flag (0 to 15). *RST value is 2.
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For FLEX-TD only

[SOURce]
:PAGing
[:FORMat]
. FTD
:REPeat?
:REPeat <NR1>

Sets the number of repeats (0 to 3). *RST vaue is 0.
:RCOunt?

Returns the current number of repeats during encoding.

For POCSAG

[SQURce]
:PAGing
[:FORMat]
:P0CSag
:TYPE?
:TYPE TONE INUMeric | ALPHanumeric
ALPH7 | ALPHB

Sets the type of message. *RST value is NUMeric.

ALPH7 and ALPH8 are entered in hex-binary codes and can be used
for displaying two-byte characters, for example Chinese characters,
through a conversion table. Refer to POCSAG in Chapter Ib.

:FUNCtion?
:FUNCtion <NR1>

Sets the POCSAG function bit [0 (= 00), 1 (=Ol), 2 (=10), 3 (= 11)].
*RST value is 0.

:CODE?

:CODE <NR1>

Sets the 7-digit pager capcode (address) for POCSAG.
*RST value is “0000000".
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PM Subsystem

[SOURce]
. PM
[:DEViation]?
[:DEViation] <NRf>[<angl e term>]

Sets PM deviation in radians. *RST value is 1.0 RAD.

:STATe?
:STATe ON|OFF| 110

Turns PM modulation ON or OFF. PM is not turned on by just setting
PM:DEViation. Turning PM modulation ON will not automatically turn
OFF any other types of modulation. Turning any or al modulation
types ON or OFF must be done explicitly. If a modulation type is
turned ON while another modulation type is ON, an execution error
-221 is generated, and the state of the instrument is changed.

*RST value is OFF.

:S0URce?
:S0URce INTernal[1] [, EXTernalll
EXTernal[, INTernal[1] 1| INTernal2

Sdlects PM source. *RST value is INTernal. INTernal2 is the internal
Option 1E2 Modulation Generator.

:EXTernal
:COUPling?
:COUPling AC | DC

Sets source coupling for PM. The GROund parameter defined by the
1991 SCPI Command Reference (17.10.9.2) is not supported.
*RST vaueis DC.

:INTernall[1]
:FREQuency?
:FREQuency  <NRf> [<freq term>]

Sets the frequency of the PM internal signal source Legd vauesare
400 Hz and 1 kHz. *RST value is 1 kHz.

:INTernal2
:FREQuency?
:FREQuency  <NRf> [<freq term>]

Set s the PM modulation frequency using the interna audio generator
in the Option 1EP and the internal modulation generator in the
Option 1E2. Legal values are 20 Hz to 10 kHz for the Option 1EP and
10 Hz to 20 kHz for the Option 1E2. *RST value is 1 kHz.

:INTernal2:FUNCtion
:SHAPe?
:SHAPe  <shape>

Set's the PM modulation waveform for the internal modulation
generator (Option 1E2 only). Legal vaues for shape are SINe,
TRIangle, SQUare, and SAW. *RST value is SINe.
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POWer Subsystem  [SOURce]
:POWer

[:LEVel] [:IMMediate] [:AMPLitude]?

Returns the value of the current CW amplitude. The return value is in
units of DBM if POWer:REFerenceSTATe is OFF, or it isin DB, relative
to the current vaue of POWer:REFerence if POWer:REFerence:STATe
is ON.

[:LEVel] [:IMMediate] [:AMPLitude] <NRf> [<ampl
term>]

Sets CW amplitude. *RST vaue is -136 dBm.

:ATTenuation
:AUTO?
:AUTO NI OFF 1110

When set ON, the firmware will control the attenuators. Turning it
OFF causes the attenuator range to hold to it's present setting.
*RST value is ON.

:REFerence?
:REFerence  <NRf> [<ampl term>]

Sets a reference value which, if STATe is ON, allows al amplitude
parameters to be queried/set as relative to the reference value.
*RST vaue is 0 dBm.

:STATe?
:STATe ON|JOFF 1110

Determines whether amplitude is output in absolute or relative mode.
*RST value is OFF.

PULM Subsystem  PUM
:STATe?
:STATe  ONICOFF (110

This function controls the state of the pulse modulation.
*RST value is OFF
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STATuUsS Subsystem

Note

STATus
:QUEStionable
[:EVENt]?

Returns the contents of the event register associated with the status
structure.

:CONDition?
Returns the contents of the condition register associated with the
status structure. Reading the condition register is non-destructive.

:ENABle <NR1>

Sets the enable mask which allows true conditions in the event
register to be reported in the summary hit.

:ENABle?
Queries the enable mask.

:PAGing
[:Event]?
:CONDition?
:ENABle <NR1>
:ENABle?

The sart of frame/batch and the end of message encoding can be
detected by checking this register status with serial polling.

Pager encoder programming commands are vdid only for instruments
with Option 1EP.

:POWer
[:EVENt]?
:CONDition?
:ENABle <NR1>
:ENABle?

:MG0Dulation
[:EVENt]?
:CONDition?
:ENABle <NR1>
:ENABle?

:CALibration
: FEXTensi on
[:EVENt]?
:CONDition?
:ENABle <NR1>
:ENABle?
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SYSTem Subsystem

TRIGger Subsystem
(Option 1EP Only)

Note

Note

2-40 HP-IB Programming

SYSTem
:LANGuage “"COMP" | "SCPI"

Causes the signal generator to perform a language switch to

HP 8656/57-compatible language or to SCPI. For example:

QUTPUT 7193 "SYST: LAMG " " COMP " " " sets the language to
8656/57-compatible language. A 0.5 second WAIT statement is
required after changing languages. The rear panel language switch is
read once a power-up so if the language has been remotely selected,
it will revert to the switch setting when power is cycled.

:ERRor?
Returns any system error message. The format of the response is
<error number>, <error string>.

:VERSion?

Returns a formatted numeric value corresponding to the SCPI version
number for which the instrument complies. The format of the
response is YYYY.V. The Ys represent the year version (for example,
1990) and the V represents an approved revision number for that
year.

Pager encoder programming commands are valid only for instruments
with Option 1EP.

TRI Gger
:COUNt?
:COUNt <NR1>

This command sets the number of times the pager signal will be sent
out. A count set at 1 and collapse cycle set to O represent the single
mode. A count set from 1 to 256 represents the burst mode. A count
sat at O represents the continuous mode. *RST vaue is 1.

For the resynchronization function set by the [SOURce] :PAGing

[ : FORMat] : SELect RESYnc command, thiscommand definesthe
number of bursts of the resynchronization pattern (0 to 256). One
burst is 1.92 s. 0 represents the continuous mode. *RST vaue is 1.

The meaning of this TRIGger:COUNt command changes with the
firmware revision B.04.00 as described above. For the older version
firmware, this TRIGger : COUNt command defines the number of the
frames (for FLEX/FLEX-TD) or batches (for POCSAG) to be actualy
output for the arbitrary message.
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Changing
Parameters While
Encoding (Option
1EP only)

Note

Note

Using the Buffer
Memory for the
Arbitrary
Messages

The contents of the capcode and its related parameters such as
address can be changed via HP-IB without stopping encoding at all
while testing a pager.

The new contents affected by this change will be transmitted normally
from the third frame following the first frame since this HP-IB
command has been received. For getting the exact information of

the frame affected, it is recommended to monitor the Paging Status
Register Bit 0 (Start of frame). This indicates when the frame, to
which this HP-IB command is sent, dtarts.

(HP-IB command)
New contents

v [--> New contents affected

| Frame | Frane | Frame |
| No. 1] No. 2| No. 3]

Bit 0 - ' - - -
(Paging Status | | | | |
Regi ster)

The frequency value and amplitude value can be also changed via
HP-IB without stopping encoding, and these values will be changed
immediately after the HP-IB commands for these changes are sent,

The message should not be changed during the repeat frames when
testing a FLEX-TD pager.

(Option 1EP only)

Using the buffer memory enables you to send the arbitrary messages
(message 0) up to 128 frames for FLEX/FLEX-TD or 128 batches for
POCSAG. The buffer memory consists of the 128 segments numbered
from O to 127.
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The arbitrary messages can contain the following data.

FLEX/FLEX-TD: Frame Information and Block data
POCSAG: Message Codeword data

In other words, the arbitrary messages cannot contain the following
data, and the HP 8648A Option 1EP automaticaly generates these

data.
FLEX/FLEX-TD: Sync 1 and Sync 2 data
POCSAG: Pre-amble and the Synchronization Codeword

data

The data of each buffer memory segment can only be entered from
the external controller using the [SOURce] :PAGing [:FORMat]
:{POCSIFLEX|FTD} :ARBitrary :DEFine HP-IB command. Refer
to “PAGing Subsystem (Option 1EP Only)” for the details of this
command usage.

Note Since the arbitrary message cannot set the data rate and the
modulation settings, set them using the following commands.

s For FLEX/FLEX-TD

PAG:{FLEX|FTD}:RATE (16001320016400)
DM FORM{FSK2|FSK4}

DM DEV 4.8 KHZ

DM STAT {oN|1}

s For POCSAG

PAG POCS: RATE{512|120012400}
DM FORM FSK2DM:DEV 3 KHZ
DM STAT {oN|1}

When transmitting the arbitrary message, the start and stop segment
numbers of the buffer memory can be specified. The start and stop
values are set in the Message Menu (START FRAME and STOP FRAME
for FLEX/FLEX-TD; START BATCH and STOP BATCH for POCSAG)
from the frontpanelorbythe [SOURce] :PAGing [:FORMat]
:{POCS|FLEX|FTD} :ARBitrary :STARt and:STOP HP-IB commands
from the external controller.

For example, when the start and stop segment numbers of the buffer
memory are 8 and 11 respectively, and the encoding mode is burst
(the number of times is 2), the actua transmitted data is illustrated as

follows.
Buffer Memory 1 8 1 9 110 111 | 8 1T 9 [10 111 |
Segment No.
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HP-1B Capabilities

The instrument is designed to be compatible with a controller that
interfaces in terms of the bus codes summarized in the table. This
table describes each of the interface functions that are available with
this instrument as defined by the IEEE 488.2-1987.

Table 2-3. IEEE 488.2 Capabilities

Capability | Code Comment
Source Handshake |SH1 Full Capability
Acceptor Handshake | AH1 Full Capability
Talker T6, TEO | Basic Talker, Serial Poll, untalk on MLA
Listener L4, LEO|Basic Listener, unlisten on MTA
Service Request | SR1 Full Capability
Remote Local RL1 Full Capability
Parallel Poll PPO No Capability
Device Clear DC1 Full Capability
Device Trigger DTO No Capahility
Controller Co No Capahility
Electrical Interface |E2 Tristate (1 Mbps max)
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HP-1B Connector
Information

Hewlett-Packard Interface Bus

Signal Ground Shield, Connect to earth ground
P/O Twisted Pair With 11 ATN
Should be grounded IP/O Twigted Pair.With 10 SRQ
near termination of P/O Twisted Pair With 9 IFC
other wire of twisted P/O Twisted Pair With 8 NDAC
pair P/O Twisted Pair With 7 NRFD
P/O Twisted Pair With 6 DAV
REN EOI
DiO8 D104
DIO7 D103
DIO6 D102
DIO5 DIO1
Isometric ———————_
Thread M3.5 x 0.6 > 0 24 Pin Micro-Ribbon
(Series 57) Connector

Logic Levels

The Hewlett-Packard Interface Bus logic levels are TTL compatible, that is, the true (1) state is 0.0 Vdc to +0.4 Vdc and the
false state (0) is +2.5 Vdc to +5 Vdc.

Mating Connector

HP 1251-0293; Amphenol 57-30240
Mating Cat Availabl

HP 10833A, 1 meter (3.3 ft.)

HP 10833B, 2 meters (6.8 ft.)

HP 10833C, 4 meters (13.2 ft.)
HP 10833D, 0.5 meters (1.6 ft.)

Cabling Restricti
1. A Hewlett-Packard Interface Bus system may contain no more than 2 meters (6.6 ft.) of connecting cable per instrument.

2. The maximum accumiative length of connecting cables for any Hewett-Packard Interface Bus system is 20 meters (65.5 ft.).

\manuals\boilenhpibcon1.drw
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HP 8656157 The HP 8648 signal generator can be operated remotely using either

Compatible SCPI or HP 8656/57-compatible language. SCPI is the recommended
language for remote programming and all features are supported.

Language HP 8656/57-compatible language is offered so that the HP 8648

signal generator can be used as a replacement for the HP 8656B

and 8657A/B. The HP 8648 is not fully compatible with programs
developed for the HP 8656/57 but with the following minor changes, it
can be:

m On the HP 8656/57, if the SCPI code turns RF to off and then
changes amplitude, the RF automatically turns back on. For this
same SCPI code to work in the HP 8648, the following line of code
must be added to turn the RF back on: OUTP: STAT ON.

= On the HP 8656/57, a line terminator is not required to execute a
line of code. For the HP 8648, however, a new line is required.

Send the SCPl command SYST : LANG "COMP" to change from SCPI to
HP 8656/57-compatible language or change the setting of the rear
pand language switch. The switch is read once at power-up so if
the language has been remotely selected, it will revert to the switch
setting when power is cycled.
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Program Code
Implementation

2-46 HP-1B Programming

For users of HP 8656/57-compatible language, the following table
shows which program codes are implemented (not al of the codes
could be implemented).

HP 8656/57-Compatible Program Codes

’rogram Parameter Comments Status
Code*
AM Amplitude Modulation Function Entry Implemented
AO Amplitude Offset Function Entry Implemented
AP Amplitude (carrier) Function Entry Implemented
DB dB Units Entry Implemented
DF dBf Units Entry Implemented
DM dBm Units Entry Implemented
DN Step Down () Function Feature Implemented
EM EMF Units Entry Implemented
FM Frequency Modulation Function Entry Implemented
FR Frequency (carrier) Function Entry Implemented
GT Flexible Sequence Feature Implemented
HI HI ALC Function Feature Implemented
HZ Hz Units Entry Implemented
IS Increment Set Function Qualifier Implemented
Kz kHz Units Entry Implemented
LO LO ALC Function Feature [Not Implemented
MV mV Units Entry Implemented
Mz MHz Units Entry Implemented
PC Percent! Units Entry Implemented
PD Phase Decrement Function Feature |Not Implemented
PF Pulse Modulation (Fast Mode)|Function Entry Not Implementec
Pl Phase Increment Function Feature [Not Implementec
PM Pulse Modulation Function Feature [Not Implementec
Qs Reverse Sequence Feature Implemented
" Program codes can be either upper or lower case.
Either PC or % can be used.
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HP 8656/57-Compatible Program Codes (continued)

'rogran Parameter Comments Status
Code*
RC Recall (0-9) Feature Implemented
RL Recall (0-99) Feature Implemented
RP Reverse Power Protection Resett | Feature Implemented
RO Standby Feature Not Implemented
R1 On Feature Not Implemented
R2 RF Off Function Feature Not Implemented5
R3 RF On Function Feature Implemented
R5 RF Dead (Full Attenuator) Function Feature Implemented
sQ Sequence Feature Implemented
ST Save (0-9) Feature Implemented
SV Save (0-99) Feature Implemented
S1 External Modulation Source Source Qualifier Implemented
S2 Internal 400 Hz Modulation Source | Source Qualifier Implemented
S3 Internal 1 kHz Modulation Source | Source Qualifier Implemented
S4 Modulation Source Off Source Qualifier Implemented
S5 DC FM Function Entry Implemented
UP Step up (M) Function Feature Implemented
uv uV Units Entry Implemented
VL Volts Units Entry Implemented
0-9 Numerals O-9 Data Entries Implemented
- Minus Sign Data Entry Implemented
Decimal Point Data Entry Implemented
% Percent! Units Entry Implemented

Program codes can be either upper or lower case.

Either PC or % can be used.

The source of reverse power must be removed.

The HP 8648 does not implement this command but if “R2"” is received, “R5” is executed-
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Receiving the Clear

The signal generator responds to a clear message by presetting the
instrument. The preset conditions are different depending on which

Message ; : !
language is sdected. The following table shows the differences
between a clear message in the compatibility language and a *RST in
SCPI. The parameters for the HP 8656B and HP 8657A/B are shown
for comparison.
Parameter HP 8648 HP 8648 HP 8656B Value |HP 8657A/B Value
*RST Value Compatibility Value

Carrier Frequency 100.00000 MHz 100.00000 MHz 100.00000 MHz 100.00000 MHz

Output Amplitude -136 dBm - 136 dBm ~ 127 dBm —1435dBm

AM Depth 30% 0% 0% 0%

FM Peak Deviation 1.0 kHz 0.0 kHz 0.0 kHz 0.0 kHz

Carrier Frequency Increment 10.00000 MHz 10.00000 MHz 10.00000 MHz 10.00000 MHz

Output Amplitude Increment 1.0dB 10.0dB 10.0dB 10.0dB

AM Depth Increment 0.1% 1% 1% 1%

FM Peak Deviation Increment 100 kHz 1.0kHz 1.0kHz 1.0 kHz

Coarse and Fine Tune Pointer 10.00000 MHz 10.00000 MHz 10.00000 MHz 10.00000 MHz
Remain unchanged 0 0 0

Sequence Counter
100 Saved Set Ups
Pulse Modulation

Remain unchanged
Off

Remain unchanged
Remain unchanged

Remain unchanged
Remain unchanged

Remain unchanged
Remain unchanged

Additional
Programming
Information

2-48 HP-IB Programming
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Installation

Unpacking Your
Signal Generator

Warning

Caution

1. Unpack the contents of the shipping container.
2. Inspect the shipping container for damage.

If the shipping container is damaged or the cushioning material
inside is stressed, keep them until you have checked the
instrument for proper operation.

3. Inspect the signal generator to ensure that it was not damaged
during shipment.

If mechanical damage or defects have occurred, notify the carrier
as well as the Hewlett-Packard office. Keep the shipping materias
for ingpection by the carrier.

To avoid hazardous electrical shock, do not connect AC power to
the instrument when there are any signs of shipping damage to
any portion of the outer enclosure (cover and panels).

Ventilation Requirements: When instaling the instrument in a
cabinet, the convection into and out of the instrument must not be
restricted. The ambient temperature (outside the cabinet) must be
less than the maximum operating temperature of the instrument

by 4 °C for every 100 watts dissipated in the cabinet. If the total
power dissipated in the cabinet is greater than 800 waitts, then forced
convection must be used.

Installation 3-1
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Connecting AC
Power

Warning

Power Requirements

Caution

3-2 Installation

This is a Safety Class | product (provided with a protective
earthing ground incorporated in the power cord). The mains
plug shall only be inserted in a socket outlet provided with a
protective earth contact. Any interruption of the protective
conductor, inside or outside the instrument, is likely to make the
instrument dangerous. Intentional interruption is prohibited.

If this instrument is to be energized via an external
autotransformer for voltage reduction, make sure that its
common terminal is connected to a neutral (earthed pole) of the
power supply.

This instrument is equipped with a three-wire power cable. When
connected to an appropriate ac power receptacle, this cable grounds
the instrument cabinet. The type of Mains plug shipped with each
instrument depends on the country of destination. Refer to Figure 3-2
for the part numbers of the power cables and mains plugs available.

The signal generator requires a power source of either 50/60/400 Hz
at 100/120 V or 50/60 Hz at 200/240 V. The voltage ranges for these
nominal voltage values are shown in the following table. Power
consumption is 170 VA maximum.

Voltage Ranges

Available ac Voltage| Voltage Range
100 v 90 to 110 V rms
120 v 108 to 132 V rms
220 v 198 to 242 V rms
240 vV 216 to 250 V rms

This instrument has autoranging line voltage input; be sure the supply
voltage is within the specified range.
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Replacing the Fuse

If a fuse failure is suspected, replace the 250 V, 3A, type F fuse
(HP part number 2110-0780) as follows:

1. Unplug the power cord from the line module.

2. Use a flat-blade screw driver to pry and unseat the fuse housing
from the line module.

3. Remove the cartridge and inspect the fuse positioned toward the
front of the instrument.

fusermvi.drw

Figure 3-1. Replacing the Fuse
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34

HP

olug Tvoe® | Cable Plug® | Length [ Cable For Use
ug lype Part Description fcm (in.)| Color in Country
Number
0 8120-1351 | Straight 229 (90) | Mint Gray | Option 900
50y D BS 1363A United Kingdom, Hong
E . .
o o Kong, Cyprus, Nigeria,
LN . _ Singapore, Zimbabwe
8120-1703| 90 229 (90) Mint Gray
8120-1369 | Straight 210 (79) | Gray Option 90 1
250V AS 3112 Argentina, Australia,
New Zealand, Mainland
China
8 120-0696 | 90 200 (78) | Gray
8 120-1 378 | Straight 203 (80) | Jade Gray | Option 903
125V NEMA 5-15P United States, Canada,
Brazil, Colombia,
Mexico,Philippines,
8120-1521 |90’ 203 (80) | Jade Gray | Seudi Arabia, Taiwan
8 120-4753 | Straight 229 (90) | Gray Option 9 18
. ‘ NEMA 5-15P Japan
8 120-4754 | 90" 229 (90) | Gray
8 120-1689 | Straight 200 (78) | Mint Gray | Option 902
250V © CEE7/V1I Continental Europe,
Central African Republic!
_ United Arab Republic
8120-1692 | 90" 200 (78) | Mint Gray
8 1202 104 | Straight 200 (78) | Gray Option 906
SEV Type 12 Switzerland
8120-2296 | 90" 200 (78) | Gray
8120-2956 | Straight 200 (78) | Gray Option 9 12
SR 107-2-D Denmark
8120-2957 | 90" 200 (78) | Gray
8 120-42 11 200 Mint 917
8 120-4600 | IECYagtis1 200 (B)(® | Mint Gy Gy | Optiosoutfrica, India
250V 8120-5182 | Straight 200 (78) | Jade Gray | Option 9 19
‘ S 2 |srael
8120-5181 | 90° 200 (78) | Jade Gray

a. E =earth ground, L = lin€, arid N = neutral.
b. Plug identifier numbers describe the plug only. The HP part number is for the complete cable assembly.

Figure 3-2. Power Cable and Mains Plug

Installation

formt118
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Tu rning On the If you are operating this instrument in extreme environmental
Signal Generator conditions, refer to the following operation limitations.

The following minimum conditions are required for safe operation of
this instrument:

= Indoor use
m Altitude < 4500 meters (15,000 feet)
s Temperature: 0 ° to 50 °C

s Maximum relative humidity 80% for temperatures up to 31 °C
decreasing linearly to 50% relative humidity at 40 °C

INSTALLATION CATEGORY Il according to IEC 1010
POLLUTION DEGREE 2 according to IEC 664

The instrument performs a diagnostic self test on power-up. If any
problems are detected with functionality it will display a message.
Refer to Chapter Ic, “Operation Messages,” for further information
about the messages.

onnecting to oaxial mating connectors used with the signal generator should be
C ting t Coaxial sed with th al should b

either 50 @ BNC or 50 © type N male connectors that are compatible
Other Instruments with those specified in UL MIL-C-39012.

Storing the Signal The instrument should be stored in a clean, dry environment. The
following environmental limitations apply to both storage and
Generator shipment:

m Temperature -40 °C to + 70 °C
= Humidity < 95% relative
m Altitude 15,300 meters (50,000 feet)

Note The cabinet should only be cleaned using a damp cloth.
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Shipping the Signal Containers and materials identical to those used in factory packaging
Generator are available through Hewlett-Packard offices. If the instrument
is being returned to Hewlett-Packard for servicing, attach a tag
indicating the type of service required, return address, model number,
and full seria number. Also, mark the container FRAGILE to assure
careful handling. In any correspondence, refer to the instrument by
model number and full seria number.

If you are using other packaging, follow the guidelines below:
1. Wrap the instrument in heavy paper or plastic.

2. Use a dstrong shipping container. A double-wall carton made of
2.4 MPa (350 psi) test materia is adequate.

3. Use enough shock-absorbing material (75 to 100 millimeter layer;
3 to 4 inches) around al sides of the instrument to provide a firm
cushion and to prevent movement in the container. Protect the
front-panel with cardboard.

4. Seal the shipping container securely.
5. Mark the shipping container FRAGILE to assure careful handling.

3.6 Installation
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Specifications

Options

Option Specifications

This chapter contains specifications and supplemental characteristics
for the HP 8648A/B/C/D synthesized signal generators.

= Specifications describe the instrument’'s warranted performance
over the 0 to 50 °C temperature range and apply after a 30 minute
warm-up unless otherwise noted. All performance below a carrier
frequency of 250 kHz is typical.

= Supplemental characteristics (shown in italics) are intended to
provide information useful in estimating instrument capability
in your application by describing typical, but non-warranted
performance.

The regulatory information is located in the last section of this
chapter.

The HP 8648A/B/C/D synthesized signal generator specifications refer
to several options. Those options are described below.

= Option 1EA - High power (HP 8648B/C/D only)

m Option 1EP - Pager encoder/signaling (includes modulation
generator functionality of Option 1E2) (HP 8648A only)
(Not available with Option 1E2)

= Option 1E2 - Modulation generator (Not available with Option 1EP)
m Option 1E5 - High stability timebase
= Option 1E6 - Pulse modulation (HP 8648B/C/D only)

Specifications unique to instruments with options 1E2, 1E6, or 1EP
are listed after the genera specifications.

Specifications 4-1


https://www.manualsplus.com/

Frequency

Specifications
Range
HP 8648A 100 kHz to 1000 MHz
HP 8648B 9 kHz to 2000 MHz
HP 8648C 9 kHz to 3200 MHz
HP 8648D 9 kHz to 4000 MHz
Resolution 0.001 Hz
Display 10 Hz
Accuracy* Typically +3x10~ % x carrier frequency in Hz.
Typically £0.15210™% x carrier frequency in Hz
for Option IES.

| * After one hour warm-up and within one year of calibration.

Switching Speed (typical)
< 1001 MHz
> 1001 MHz

< 75ms
< 100 ms

Internal Reference
Oscillator

4-2

Accuracy and stability* (typical, calibration and
adjustment dependent)

+ Aging rate + temperature effects + line voltage effects

* After one hour warm-up and within one year of calibration.

Standard High Stability Timebase
Timebase (typical) Option 1E5
Aging < +2 ppmsyear < 40.1 ppm/year* or
< £0.0005 ppm/day*
Temperature < 1 ppm < +0.01 mrm’r (typical)
Line Voltage! < £0.5 ppm N/A

* After four days warm-up and within one year of calibration.
1 Specification applies at 25 ° +5 °C.
Specification applies for a line voltage change of +5%.

Specifications
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Output 10 MHz, typically > 0.5 Vyms level into 50 ohms

External reference oscillator input Accepts 2, 5,10 MHz +5 ppm and a level range of 0.5 V to
2 Vims into 50 ohms

output
tange
HP 8648A + 10 to -136 dBm
HP 8648BICID
< 2500 MHz +13 to— 136 dBm
< 4000 MHz + 10 to — 136 dBm
Aaximum Leveled* Option 1EA Option 1EA and 1E6
< 100 kHz +17 dBm +13dBm
< 100 MHz + 20 dBm + 13 dBm (typically + 16 dBm)**
<1000 MHz +20dBm +18 dBm
< 1500 MHz +19 dBm +17dBm
<2100 MHz + 17 dBm +15 dBm
< 2500 MHz + 15dBm + 13 dBm
< 4000 MHz +13 dBm +11 dBm
* Typical for f. < 250 kHz.
** Combining Option 1E6 with 1EA reduces output levels by 2 dB, below 100 MHz only + 13 dBm (typically + 16 dBm)
s specified.

2 | DR st )

é \’\wﬁ/\'\\

0 808 [§7-02] 2400 3200 4000
FREQUENCY (MHz )

Figure 4-1. Typical Output Power with Option 1EA

13
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Display Resolution

0.1 dB

Accuracy* T
fc < 100 kHz
f. <2500 MHz
fc <3200 MHz
fc < 4000 MHz

> —100 dBm < —100 dBm
fl.O dB +3.0dB
+1.0 dB +1.0dB
+1.5dB +3.0 dB
+2.0 dB +3.0 dB

of this range.

power levels > 13 dBm.
Accuracy is typical for fc < 250 kHz.

* Accuracy is valid from maximum specified output power to — 127 dBm. Below — 127 dBm, accuracy is typically
3.0 dB for frequencies between 100 kHz and 2500 MHz and is not specified for frequencies outside

t Accuracy applies at 25 £5 °C, and typically degrades up to f0.5 dB over 0 to 50 °C or at output

Reverse power protection

< 2000 MHz
< 4000 MHz

50 watts into 50 ohms
25 watts into 50 ohms

SWR (output < —6 dBm, typical)
< 249 kHz
< 2500 MHz
< 4000 MHz

< 2.5:1
< 1.5:1
< 2.0:1

Output Impedance

Nominally 50 ohms

Spectral Purity

Harmonics

< -30 dBc (output < + 4 dBm)

Subharmonics (output < +4 dBm)
< 1001 MHz
< 3200 MHz
< 4000 MHz

—60 dBc
—50 dBc
—40 dBc

4-4  Specifications
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Nonharmonics (> 5 kHz offset, < + 4 dBm output level)

< 249 MHz < -55 dBc
< 1001 MHz < —60 dBc
< 2001 MHz < -54dBc
< 4000 MHz < -48 dBc
Residual FM (CCITT, rms)
< 249 MHz < 7 Hz, typically < 4 Hz
< 501 MHz < 4 Hz, typically <2 Hz
< 1001 MHz < 7 Hz, typically < 4 Hz
< 2001 MHz < 14 Hz, typically < 8 Hz
< 4000 MHz < 28 Hz, typically < 12 Hz

SSB Phase Noise (at 20 kHz offset, typical)

at f. 500 MHz < -120 dBc/Hz
at f. 1000 MHz < -116 dBc/Hz
at f. 2000 MHz < -110 dBc/Hz
at f. 3000 MHz < -106 dBc/Hz
at fc 4000 MHz < —104 dBc/Hz
Frequency
Modulation
Peak Deviation (rates > 25 Hz ac FM)
< 249 MHz 0 to 200 kHz
< 501 MHz 0 to 100 kHz
< 1001 MHz 0 to 200 kHz
< 2001 MHz 0 to 400 kHz
< 4000 MHz 0 to 800 kHz
Resolution
< 10% peak deviation
< 2001 MHz 10 Hz
> 2001 MHz 20 Hz
> 10% to maximum peak deviation
< 2001 MHz 100 Hz
> 2001 MHz 200 Hz

Specifications 4-5
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Deviation Accuracy (internal 1 kHz rate)

<1001 MHz +3% of FM deviation £30 Hz

< 2001 MHz +3% of FM deviation £60 Hz

< 4000 MHz +3% of FM deviation f120 Hz

Rates

Internal 400 Hz or 1 kHz

Option 1E2 10 Hz to 20 kHz
External DC de to 150 kHz (typical, 3 dB BW)
External AC 1 Hz to 150 kHz (typical, 3 dB BW)

Distortion (1 kHz rate, THD + N, 0.3 to 3 kHz BW)
< 1001 MHz
< 2001 MHz
< 4000 MHz
(88 to 108 MHz)

< 1% at deviations > 4 kHz

< 1% at deviations > 8 kHz

< 1% at deviations > 16 kHz

(< 0.5% at deviations < 75 kHz)

Carrier frequency accuracy relative to CW in de FM*
<1001 MHz
< 2001 MHz
< 4000 MHz

+100 Hz (typically 40 Hz) at deviations < 10 kHz
+200 Hz (typically 80 Hz) at deviations < 20 kHz
+400 Hz (typically 160 Hz) at deviations < 40 kHz

* Specifications apply over the 25 £5 °C range within 1 hour of DC FM calibration.

FM + FM

Internal 1 kHz or 400 Hz source plus external. In internal
plus external FM mode, the internal source produces the set
level of deviation. The external input should be set to

< f0.5 Vpk or 0.5 Vdc (one-half of the set deviation).

Phase Modulation

Peak Deviation Range
< 249 MHz
< 501 MHz
< 1001 MHz
< 2001 MHz
< 4000 MHz

0 to 10 radians
0 to 5 radians

0 to 10 radians
0 to 20 radians
0 to 40 radians
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Resolution
< 2001 MHz
> 2001 MHz

0.01 radian
0.02 radian

Deviation Accuracy (internal 1 kHz rate, typical)

< 1001 MHz +3% of deviation setting +£0.05 radians
< 2001 MHz +38% of deviation setting fO.l radians
<4000 MHz +38% of deviation setting £0.2 radians
Rates
Internal 400 Hz or 1 kHz
Option 1E2 20 Hz to 10 kHz
External 20 Hz to 10 kHz (typical, 3 dB BW)

Distortion (1 kHz rate)

<1001 MHz < 1% at deviations > 3 radians
< 2001 MHz < 1% at deviations > 6 radians
<4000 MHz < 1% at deviations>12 radians
Amplitude AM performance is not specified below 1.5 MHz and is typical above
0 1001 MHz.
Modulation
Range 0 to 100%; output < 4 dBm
Resolution 0.1%

Accuracy* (1 kHz rate)

+5% of setting £1.5%

* Applies at 25 £5 °C and at < 70% depth; AM accuracy is typically £7% of setting £1.5% over 0 to 50 °C.

Rates
Internal
Option 1E2
External:
DC
AC

400 Hz or 1 kHz
10 Hz to 20 kHz

dc to 25 kHz (typical, 3 dB BW)
1 Hz to 25 kHz (typical, 3 dB BW)
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Distortion (1 kHz rate, THD + Noise, 0.3 to 3 kHz BW)
HP 8648A
at 30% AM
at 90% AM
HP 8648BICID
at 30% AM
at 70% AM

< 2%
< 3%

< 2%
< 3%

Modulation Source

Internal

External

400 Hz or 1 kHz, front panel BNC connector provided at
nominally 1 Vp into 600 ohms.
(See also “Modulation Generator Option 1E2”.)

1 Vp into 600 ohms (nominal) required for full scale
modulation. (High/Low indicator provided for external
signals <10 kHz.)

Remote
Programming

Interface
Control Languages

Functions Controlled

IEEE-488 Functions

HP-IB (IEEE-488.2-1987) with Listen and Talk

SCPI version 1992.0

HP 8656B and 8657 code compatibility

All functions are programmable except the front-panel
power key, the knobs, the increment set key, the arrow
keys, the reference keys, and the rear-panel display
contrast control.

SH1, AH1, T6, TEO, L4, LEO, SR1, RL1, PPO, DC1,

DTO, CO, E2
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Environmental
Operating temperature range 0 to 50 °C
Shock and vibration Meets MIL STD 288003 Type IlI, Class 5
Leakage Conducted and radiated interference meets MIL STD 461B
REO2 Part 2 and CISPR 11. Leakage s typically < 1 uV
(nominally 0.1 4 V with a 2 turn loop) at < 1001 MHz, when
measured with a resonant dipole antenna one inch from
any surface (except the rear panel) with output level
< 0 dBm (all inputs/outputs properly terminated).
General

Power Requirements

Internal Diagnostics

Storage Registers

Weight
HP 8648A
HP 8648BICID

Dimensions

90 to 264 V; 48 to 440 Hz; 170 VA maximum

Automatically executes on instrument power-up. Assists
user in locating instrument errors and locating faulty
module.

300 storage registers with sequence and register number
displayed. Up to 10 sequences are available with 30
registers each.

7 kg (15 Ibs) net; 9 kg (20 Ibs) shipping
8.5 kg (19 Ibs) net; 11 kg (24 Ibs) shipping
165H x 330W x 368D mm (6.5H x 13W x 14.6D in.)

)ptions
IEA
1E2
1E5
1E6
1EP

1CM
0BO
0B1
W30

High power (HP 8648BICID only)

Modulation generator (Not available with Option 1EP)
High stability timebase

Pulse modulation (HP 8648B/C/D only)

Pager encoder/signaling (includes modulation generator
functionality of Option 1E2) (HP 8648A only) (Not available
with Option 1E2)

Rack kit, part number 08648-60001
Delete manual
Extra manual (includes service information)

Three year warranty
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Translated Operating Manuals

Option ABO Chinese for Taiwan, part number 08648-90002
Option ABI Korean, part number 08648-90006

Option AB2 Chinese for PRC, part number 08648-90004
Option ABE Spanish, part number 08648-90003

Option ABD German, part number 08648-90019

Option ABF French, part number 08648-90020

Option ABJ Japanese, part number 08648-90005

Accessories

Transit Case Part number 5961-4720
Remote Interface HP 83300A
Memory Interface HP 83301A
Modulation Adds variable frequency modulation source. (This functiondity is also
Generator included with the pager encoder/signaling Option 1EP)
Option 1E2
Waveforms sine, triangle, square, and sawtooth (or ramp)

Frequency Range
Sine 10 Hz to 20 kHz
Square, Triangle, Sawtooth (or ramp) 100 Hz to 2 kHz*

* Useable from 10 Hz to 20 kHz. However, bandwidth limitations may result in waveform degradation. Refer to AM, FM,
and Phase Modulation Rate specifications (External AC mode).

Frequency Accuracy Typically £0.01%

Frequency Resolution 1 Hz (3 digits or 10 Hz displayed)

Depth and Deviation Accuracy (1 kHz sine) Refer to AM, FM, and Phase Modulation Accuracy
specifications.
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Output
Front Panel BNC Nominally 1 Vp

Pulse Modulation

Option 1E6
Rise/Fall Time < 10 ns
On/Off Ratio
< 2000 MHz > 80dB
< 4000 MHz > 70dB
Maximum Pulse Repetition Rate 10 MHz

Supplemental Information

Pulse Input TTL level (f15 V maximum)

Delay < 60 ns typical

Video Feedthrough < SO mV, typical
Pager
Encoder/Signaling
Option 1EP

Frequency
Accuracy with Option 1E5* Typically £0.15x1 0~ 6 x carrier Sfrequency in Hz

or 0.092x1 0~ 0 x carrier frequency in Hz within 90 days
of calibration.

* After one hour warm-up and within one year of calibration.
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Frequency Modulation

4-12

FSK Deviation Accuracy with Option 1EP

+60 Hz*

* Specifications apply over the 25 £5 °C range, 4.8 kHz deviation. Meets FLEX requirements at 274 to 288, 322 to 329,

929 to 932 MHz.

Pager Signaling

jupported Pager Protocols
'OCSAG

Speed

Message Format

FLEX/FLEX-TD
Speed
2 Level FSK
4 Level FSK
Message Format

Address Type
Supported Roaming Method
Aessaging Accessible From Front Panel or HP-IB
Message Types
Message Length
Repetition Modes
dessaging Accessible Only Over HP-IB
Message Type
Batch Length
FLEX/FLEX-TD
POCSAG
Repetition Mode
Data Rate Accuracy

POCSAG, FLEX™ * and FLEX-TD

512, 1200, and 2400 bps

Tone only, Numeric, Alphanumeric, Alphanumeric entered
by hex-bin code, Pseudo-noise (15-stage)

1600 and 3200 bps
3200 and 6400 bps

Tone only, Numeric (standard, special, and numbered),
Alphanumeric, HEX/Binary, Pseudo-noise (15-stage),
Re-synchronization

Short, Long
SSID, NID

Five fixed (built-in), one user-defined
40 characters maximum
Single, Burst, Continuous

arbitrary (user-defined)

128 Frames

128 Batches

Single, Burst, and Continuous
15 ppmT

* FLEX is a trademark of Motorola, Inc.
Specifications apply over the 25 +5°C range.

Modulation Source

Internal

400 Hz or 1 kHz, or audio generator (see Option 1E2 for
characteristics), front panel BNC connector provided at
nominally 1 Vp into 600 ohms.

General

Storage Registers

70 storage registers with sequence and register number
displayed. Up to 10 sequences are available with 30
registers each.
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Regulatory
Information

1SO 9002 Compliant  The HP 8648A/B/C/D signa generators are manufactured in an
ISO 9002 registered facility in concurrence with Hewlett-Packard's

commitment to quality.

Statement of This instrument has been designed and tested in accordance with
Compliance  |EC Publication 348, Safety Requirements for Electronic Measuring
Apparatus, and has been supplied in a safe condition. The instruction
documentation contains information and warnings which must be
followed by the user to ensure safe operation and to maintain the
instrument in a safe condition.

Noise Declaration Notice for Germany: Noise Declaration
LpA < 70 dB
am Arbeitsplatz (operator position)
normaler Betrieb (normal position)
nach DIN 45635 T. 19 (per IS0 7779)
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DECLARATION OF CONFORMITY

according to ISOAEC Guide 22 and EN 45014

anufacturer's Name:

Hewlett-Packard Co. Hewlett-Packard Ltd.
VManufacturer's Address:

Microwave Instruments Division Queensfeny Microwave Division

1400 Fountaingrove Parkway South Queensfeny

Santa Rosa, CA 954031799 West Lothian

USA EH30 9TG

United Kingdom
leclares that the products

Product Name: RF Signal Generator
Model Number: HP 8648A, HP 8648B, HP 8648C, HP 8648D
Product Options: This declaration covers all options of the

above products.
sonform to the following Product specifications:

Safety: IEC 1010-1:1990+A1 /EN 61010-1:1993
CAN/CSA-C22.2 No. 1010.192

EMC: CISPR 11:1990/EN 55011:1991 Group 1, Class A
IEC 801-2:1984 / EN 50082-1:1992 4 kV CD, 8 kV AD
IEC 801-3:1984 / EN 50082-1:1992 3 V/m, 27-500 MHz
IEC 801-4:1988 / EN 50082-1:1992 0.5 kV Sig. Lines, 1 kV Power Lines
IEC 555-2:1982 +A1:1985 / EN 60555-2:1987
IEC 555-3:1982 + A1:1990 / EN 60555-3:1987 + A1:1991

supplementary Information:

"hese products herewith comply with the requirements of the Low Voltage Directive
'3/23/EEC and the EMC Directive 89/336/EEC and carry the CE-marking accordingly.

santa Rosa, 19 Dec. 1996 j /dﬂf

Jc/> n Hiatt/Quality Engineering Manager

south Queensferty, 27 Dec. 1996 J?"/\ 4 SE A
R. M. Evans/Quality Manager

European Contact: Your local Hewlett-Packard Sales and Service Office or Hewlett-Packard GmbH, Department
ZQ/Standards Europe, Herrenberger Strasse 130, D-71 034 Bablinger, Germany (FAX +49-7031-143143)
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Service

Shiplping Your
Instrument Back to
Hewlett-Packard

This chapter provides procedures for troubleshooting your instrument
to the assembly level. It is organized in four sections.

m Chapter 5

introductory information

shipping instructions

complete list of equipment required for al adjustments and
performance tests

O post-repair instructions

o safety notes

00D

m Chapter 5a

o simplified block diagram of instrument’s operation
o theory of operation for each mgor assembly

= Chapter 5b

o troubleshooting checklist

ac mains (ling) fuse remova

o modulation test points and power supply LEDs diagram
power supply distribution diagram

instrument block diagram

O

a
a
m  Chapter 5¢

o sevice eror messages including description of the error, possible
causes, and resolutions

If it becomes necessary to ship your instrument back to
Hewlett-Packard, use the original packaging or something comparable
that provides sufficient padding to protect the instrument. (See
Chapter 3, “Ingtalation,” for more detailed packaging information.)
Fill out a blue repair tag and attach it to the-instrument. Repair tags
are located a the end of this manua behind the index.

A list of Hewlett-Packard Sales and Service offices is located at the
front of this book on page v.
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Recommended Test

The following table lists the recommended test equipment required

Eaui for performance tests and adjustments. If the recommended
quipment . . . ments. 1 :
equipment is not available, substitute it with equipment that meets
the critical specifications for the recommended model.
Table 5-1. Recommended Test Equipment
Instrument Critical Specifications Recommended Use
Model Performance Test - (P)
Adjustment - (A)
Supp. Verification Test - (V)
50Q Feedthrough Resistance: 50Q +1 % HP 10100C LF Output Level (A)
Maximum SWR: LF Power Level Accuracy (A)
dc to 100 kHz: 1.1
Amplifier, Low Freq. range: 100 kHz to 1300 MHz HP 8447D Power Level Accuracy P)
‘requency Gain (mean, per channel): > 25 dB HF Power Level Accuracy (A)
Noise Figure: < 8.5 dB
Amplifier, High Freg. range: 1300 MHz to 4 GHz HP 8449B Power Level Accuracy ™)
Frequency Gain (mean, per channel): > 26 dB HF Power Level Accuracy (A)
Noise Figure: < 8.5 dB
Attenuator 6 dB Freq. range: 100 kHz to 4 GHz HP 8491A/B Power Level Accuracy P
Maximum SWR: < 1.2 Option 006 HF Power Level Accuracy (A)
LF Power Level Access (A)
Attenuator 10 dB | Freg. range: 100 kHz to 4 GHz HP 8493A DC FM Frequency Error P)
Maximum SWR: < 1.2 Option 010 RF Level Accuracy P)
CW Frequency Accuracy V)
4udio Analyzer Distortion accuracy: +1 dB HP 8903B FM Distortion P)
Residual distortion: -80 dB at 80 kHz BW Option 051 AM Distortion P)
30 kHz low-pass filter Phase Modulation Distortion 1)
AC level accuracy: +4% Residual FM 9]
CCITT weighting filter AM Modulator (A)
’ersonal Computer [CPU: 386 or better HP Vectra Automated Adjustments and
Clock: 33 MHz or faster Performance Tests
RAM: 8Mb or more
Disk Drive: 3.5-inch
Hard Drive: 350 Mb or more
Monitor: 16 color VGA
MS Windows@ 3.x or MS Windows@ 95
HP-1B Interface Card: HP 82341C
)VM Range: -50 V to +50 V HP 3458A AM Level and Distortion (A)
Functions: DC and AC AM Level (A)
DC accuracy: 0.01% AM Level: FE (A)
Input impedance: > 10 MD AM Modulator (A)
AC range: 100 kHz Motherboard Audio Path (A)
AC accuracy: +£0.1% Audio Generator (A)
LF Output Level (A)
LF Power Level Accuracy (A)
9 kHz RF Level Accuracy V)

VIS Windows@ and Windows@ are U.S. registered trademarks of Microsoft Corporation.
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Table 5-1. Recommended Test Equipment (continued)

Instrument Critical Specifications Recommended Use
Model Performance Test - (P)
Adjustment - (A)
Supp. Verification Test - (V)
“requency Counter | “req. range: 10 MHz to 4000 MHz HP 5350B DC FM Frequency Error P)
“req. accuracy: £35 Hz at 4000 MHz CW Frequency Accuracy V)
Includes reference and counter accuracy)
‘requency Counter | Resolution: 0.1 Hz HP 5316B Internal Reference Oscillator (A)
(Manual Adjustment)
“unction Generator | "req. range: 1 kHz HP 33120A AM Level and Distortion (A)
Amplitude: 4 Vpk AM Level (A)
)C output: +4 Vdc AM Level: FE (A)
AM Modulator (A)
Motherboard Audio Path (A)
leasuring Receiver | "M Accuracy: £2% of reading + 1 digit HP 8902A FM Accuracy (9]
AM accuracy: £2% of reading + 1 digit FM Distortion P
tange: 250 kHz to 1000 MHz AM Accuracy P
"lters: 300 Hz high-pass; 15 kHz low-pass Phase Modulation Distortion P)
Jetectors: Peak + Residual FM 19)
RF Level Accuracy P)
AM Modulator (A)
Motherboard Audio Path (A)
)scilloscope 3andwidth: 1 GHz HP 54100A Pulse Modulation On/Off Ratio P)
Pulse Modulation Rise Time P)
)scilloscope 3andwidth: 100 MHz HP 54600B Internal Timebase: Aging Rate P)
’ower Meter nstrumentation accuracy: +0.5% HP 438A RF Level Accuracy ®
>ower reference accuracy: 0.9% Power Level Accuracy P
Detector Offset (A)
Output Level (A)
Predlstortion & Detector Offset (A)
Prelevel (A)
Output Level: FE (A)
HF Power Level Accuracy (A)
’ower Sensor req. range: 100 kHz to 4.2 GHz HP 8482A RF Level Accuracy P)
‘ower range: -30 dBm to + 13 dBm Power Level Accuracy P
laximum SWR: Detector Offset (A)
100 kHz to 300 kHz 1:1.6 Output Level (A)
300 kHz to 1 MHz 1:1.2 Predistortion & Detector Offset (A)
1 MHz to 2 GHz 1:1.1 Prelevel (A)
2 GHz to 4.2 GHz 1:1.3 Output Level: FE (A)
»al factor accuracy (RSS): < 1.6% HF Power Level Accuracy (A)
'ower Sensor ‘req. range: 100 kHz to 4.2 GHz HP 8481D RF Level Accuracy (19)
Low) ‘ower range: -70 dBm to -20 dBm Option H70
faximum SWR:
100 kHz to 300 kHz: 1:1.2
300 kHz to 2 GHz 1:1.15
2 GHz to 4.2 GHz 1:1.4
'ower linearity (-30 to -20 dBm): +1%
jal factor accuracy: < 1.6%
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Table 5- 1. Recommended Test Equipment (continued)

Instrument Critical Specifications Recommended Use
Model Performance Test - (P)
Adjustment - (A)
Supp. Verification Test - (V)
Primary Frequency | Frequency: 10 MHz HP 5071A or Internal Timebase: Aging Rate P
Standard Stability: > 1 x 10719 /year HP 5061A/B Internal Reference Oscillator (A)
(Manual Adjustment)
Time Base DAC (A)
(Automated Adjustment)
Pulse/Function Frequency: 10 MHz HP 8116A Pulse Modulation On/Off Ratio P
Generator Duty cycle: 50% Pulse Modulation Rise Time P
Output: TTL Square wave
RF Mixer Freq. range (RF and LO ports): M/A Corn Inc. FM Accuracy 9]
1 MHz to 2800 MHz MDC-174 FM Distortion P)
Freq. range (IF port): 1 MHz to 2000 MHz Phase Modulation Distortion P)
Maximum input (LO port): + 26 dBm Residual FM P)
RF Mixer! Freq. range (RF and LO ports): W/A Corn Inc. FM Accuracy (9]
500 MHz to 9000 MHz MDC-164 FM Distortion (9]
Freg. range (IF port): 10 MHz to 2000 MHz Phase Modulation Distortion P
Maximum input (LO port): + 24 dBm Residual FM P
RF Spectrum Freg. range: 1 MHz to 4000 MHz HP 85633 Power Level Accuracy P
Analyzer Relative level accuracy (harmonic and Harmonics P
spurious measurements): +2 dB Spurious P)
1 Hz digital resolution BW filter (required Pulse Modulation On/Off Ratio P)
for power accuracy) Time Base DAC (A)
Displayed average noise: HF Power Level Accuracy (A)
100 kHz: - 110 dBm LF Power Level Accuracy (A)
1 MHz to 10 MHz: -130 dBm
10 MHz to 4 GHz: -134 dBm
RF Input VSWR: 1:1.5
External timebase input
Sensor Module No Substitute JP 11722A RF Level Accuracy P)
Synthesized Signal |[Freq. range: 11.5 to 2500 MHz IP 8663A FM Accuracy (P)
Generator Output level: + 16 dBm FM Distortion P
Meets 8663A single-sideband phase Phase Modulation Distortion P)
noise specifications Residual FM (P)
Universal Counter [Freq. accuracy: £2 millihertz at 1600 Hz 1P 5334B Pager Encoder Timebase Accuracy (P)
‘Low Frequency)* Jption 010 Pager Encoder Timebase Freq (A)
Vector Signal FSK Deviation Accuracy: 1P 89441A FSK Deviation Accuracy )
Analyzer* +10 Hz at 4.8 kHz deviation FSK Deviation (A)
Filter Path (A)

* For use in testing HP 8648A Option 1EP only.
} Required for testing HP 8648C/D only.
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Post-Repair

Table 5-2.
Adjustments and Performance Tests Required after Repair or
Replacement of an HP 8648A Assembly

Assembly Adjustments Performance Tests

Al Front Panel None RF Level Accuracy
Power Level Accuracy *

A2 Power Supply All All
A3 Motherboard Assembly| All All
A3A1 Memory Board None Power-on Self Test
A3BT1 Battery DCFM * DC FM Frequency Error
A4 Reference Time Base DAC * Residual FM
Internal Timebase: Aging Rate §
A5 Sig Gen Synth DCFM * FM Accuracy
FSK Deviation * § FM Distortion
Phase Modulation Distortion
Residual FM
Harmonics
Spurious

DC FM Frequency Error
FSK Deviation Accuracy }

A6 output AM Level and Distortion * AM Accuracy
Detector Offset * AM Distortion
Output Level * Harmonics
AM Modulator * Spurious
HF Power Level Accuracy * RF Level Accuracy

Power Level Accuracy *

A7 Attenuator HF Power Level Accuracy * RF Level Accuracy
Power Level Accuracy *

A9 Filtered Line Module None Power-on Self Test
Al4 Modulation Generator [Audio Generator * 1 FM Accuracy t
AM Accuracy t
A30 Pager Encoder Audio Generator * § RF Level Accuracy
Pager Encoder Timebase Calibration $ Power Level Accuracy *
HF Power Level Accuracy * } Pager Encoder Timebase Accuracy §
FSK Deviation * FSK Deviation Accuracy §
Filter Path * 1
B1 Fan None Power-on Self Test
51 Line Switch None RF Level Accuracy

Power Level Accuracy *

*  Adjustment or performance test is automated.

t Option 1E2 Only
i Option 1E5 Only
. Option 1EP Only
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Table 5-3.

Adjustments and Performance Tests Required
after Repair or Replacement of an HP 8648B/C/D Assembly

Assembly

Adjustments

Performance Tests

A1l Front Panel

A2 Power Supply

A3 Motherboard Assembly
A3A1 Memory Board
A3BT1 Battery

A4 Reference

145 Sig Gen Synth

/A6 Output

A9 Filtered Line Module

A 10 Frequency Extension

A 11 Attenuator

/\12 Reverse Power Protection

None

All

AU

None

DCFM *

Time Base DAC *

DC FM *

AM Level *

AM Level: FE *

Predistortion and Detector Offset *
Prelevel *

Output Level: FE*

HF Power Level Accuracy *

LF Output Level *

LF Power Level Accuracy *

None

4M Level *

4M Level: FE *

’redistortion and Detector Offset *
’relevel *

Output Level: FE *

HF Power Level Accuracy *

LF Output Level *

LF Power Level Accuracy *

HF Power Level Accuracy *
LF Power Level Accuracy *

HF Power Level Accuracy *
LF Power Level Accuracy *

RF Level Accuracy
Power Level Accuracy *

All

All

Power-on Self Test

DC FM Frequency Error

Residual FM
Internal Timebase: Aging Rate §

FM Accuracy

FM Distortion

Phase Modulation Distortion
Residual FM

Harmonics

Spurious

DC FM Frequency Error

AM Accuracy

AM Distortion
Harmonics

Spurious

RF Level Accuracy
Power Level Accuracy *

Power-on Self Test

AM Accuracy

AM Distortion
Harmonics

Spurious

RF Level Accuracy
Power Level Accuracy *

RF Level Accuracy
Power Level Accuracy *

RF Level Accuracy
Power Level Accuracy *

*

t  Option 1E2 Only
§ Option 1E5 Only

Adjustment or performance test is automated.
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Table 5-3.

Adjustments and Performance Tests Required
after Repair or Replacement of an HP 8648B/C/D Assembly (continued)

Assembly

Adjustments

Performance Tests

AI3 Pulse Modulator Module (1E6)

A 14 Modulation Generator (1E2)

Bl Fan
S1 Line Switch

HF Power Level Accuracy *
LF Power Level Accuracy *

Audio Generator * t

None

None

RF Level Accuracy

Power Level Accuracy «
Pulse Modulation On/Off Ratio
Pulse Modulation Rise Time

FM Accuracy t
AM Accuracy 1t

Power-on Self Test

RF Level Accuracy
Power Level Accuracy *

*  Adjustment or performance test is automated.

t Option 1E2 Only
§ Option 1E5 Only
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Safety Notes

Warning These servicing instructions are for use by qualified per_so_nnel
only. To avoid electrical shock, do not perform any servicing
unless you are qualified to do so.

Warning The opening of covers or removal of parts is likely to expose
dangerous voltages. Disconnect the instrument from all voltage
sources while it is being opened.

Warning The power cord is connected to internal capacitors that may
remain live for ten seconds after disconnecting the plug from its
power supply.

Warning This is a Safety Class 1 Product (provided with a protective
earthing ground incorporated in the power cord). The mains
plug shall only be inserted in a socket outlet provided with a
protective earth contact. Any interruption of the protective
conductor inside or outside of the instrument is likely to make
the instrument dangerous. Intentional interruption is prohibited.

Warning For continued protection against fire hazard, replace fuse only
with same type and rating (type F, 250 V, 3 A). The use of other
fuses or materials is prohibited.
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Theory of Operation

ba

Introduction

0

A4 REFERENCE

16Hz OUT

Use the simplified block diagrams and the circuit descriptions in this
chapter to understand the instrument’s operation.

A6 OUTPUT

10 MHz REF N

10 MHz REF OUT

TMHZz

A5 SIG GEN SYNTH

RF OUT —1— RF OUT »
OPTIONAL
T IMEBASE
A3 MOTHERBOARD
»| MODULAT ION
MoD REF DISTRIBUTION
FM MOD
A14 MODULATION
GENERATOR
(oPTION 1E2) OR
A30 PAGER ENCODER .
(OPTION 1EP) AM MOD »
MOD INPUT/
QUTPUT
A2 POWER
SUPPLY
AC IN ~—» —]—_'.
CONTROLLER
l———— OS OUT-OF~LOCK
A1 FRONT PANEL |
RPC
I ‘ AUXILIARY &
KEYBOARD INTERFACE (NE5222
l l T
DISPLAY \,— ~

Figure 5a-1. HP 8648A Simplified Block Diagram

47 ATTENUATOR

RF OUTPUT —>©

on62ta2d
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A4 REFERENCE A6 OUTPUT X7
REQ
1 GHz ¥ Xt
ouT
10 MHz
l REFIN A A2
.@ A5 SIG GEN SYNTH ATTENUATOR RPP
10 MHz
ReF out UT } RF OUT-}—» RF OUT | ¥ RE — o
TMHz —— ] RF O3 ' 7] ouTPUT out | '@
<
OPT IONAL
TIMEBASE
A3 MOTHERBOARD
MODULAT i ON
MOD DISTRIBUTION
REF FM MOD
A14 MODULATION AM MOD
GENERATOR | (RF <1000MHz)
(OPTION 1E2) AM MOD
AM MOD <4—1 ALC DET
MOD INPUT/ (RF_ >1000MHz)
ouTPyUT
A2 POWER
SUPPLY
AC
N CONTROLLER |
— QS OuT-
_.._l QF —LQCK
A1 FRONT
PANEL T
RPG
KE YBOARD
DISPLAY
TR

on6i5bd

Figure 5a-2. HP 8648B/C/D Simplified Block Diagram
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Overview  The HP 8648A/B/C/D signal generator covers the frequency ranges
shown in the following table.

Frequency Ranges

I Model | Frequency Range

HP 8648A | 100 kHz to 1000 MHz
HP 8648B | 9 kHz to 2000 MHz
HP 8648C | 9 kHz to 3200 MHz

HP 8648D | 9 kHz to 4000 MHz

The frequency bands are:
s 0.1 to< 249MHz

m 249 to < 501 MHz

= 501 to < 1001 MHz

= 1001 to < 2001 MHz
2001 to 4000 MHz

The output amplitude range is from + 10 to -136 dBm except for
frequencies < 2500 MHz on the HP 8648B/C/D where the higher end
of the range is + 13 dBm.

The HP 8648A/B/C/D supports AM, FM, and phase modulation. The
possible modulation sources are:

Internal 400 Hz or 1 kHz source.

m Externa ac- or dc-coupled source.
m Internal 1 kHz plus externa dc-coupled source.
= Internd variable frequency/waveform source (Option 1E2 only).

Al Front Panel The front panel contains two RPGs (rotary pulse generators), the
keyboard, and the display.

The two RPGs, one for frequency and one for amplitude, are
connected directly to the controller on the A3 board. Each RPG
receives power and ground from the controller. Each RPG returns two
out-of-phase pulsed lines when the knob is turned.

The keyboard is a matrix of keys as shown in Table 5a-1. The
keyboard is scanned by the controller. Scanning pulses are sent
aternately to the keyboard rows and are read back on the columns
when a key is pressed. The controller determines which key was
pressed based on the row that was pulsed and the column that the
signa was returned on. The column lines are pulled-up through
resistors and are pulsed low when a key is pressed. The row output
latches are open-collector, therefore, pulses can not be seen until the
circuit is completed by pressing a key. The keyboard connects directly
to the controller at A3J3.

The display is driven by the controller through data latches on the
A3 assembly. The display control lines are eight bi-directional data

Theory of Operation ba-3


https://www.manualsplus.com/

lines, an enable clock line, a read/write line, and a data/instruction
line. The other lines going to the display are the display + 5 V and
ground. The enable clock line is high during every data interchange.
The read/write line is high for a read operation and low for a write
operation. The data/instruction line is high for a data operation
and low for an ingtruction operation. The data/instruction line is
used only during write operations. Data refers to the character
data while instruction refers to commands, such as return or space.
When interchanging data, the controller polls the display for
acknowledgment. This means that if the display is disconnected the
controller will cease to attempt operations.

Table 5a-1. Al Front Panel (Keyboard)

Col 1 Col 2 Col 3 Col 4 Col 5 Col 6 Col 7
A3J3-1 A3J3-2 A3J3-3 A3J3-4 A3J3-5 A3J3-6 A3J3-7
Row 1 < FREQUENCY INCR 7 8 9 MHz
A3J3-9 (freq) SET dB(m)
Row 2 = AMPLITUDE i 4 5 6 kHz
A3J3-10 (freq) mV
Row 3 REF FM U 1 2 3 %
A3J3-11 SET uV
(freq)
Row 4 REF AM oM 0 . + rad
A3J3-12 ON/OFF dBuV
(freq)
Row 5 ADRS SAV REG f MOD INT EXT
A3J3-13 (memory) ON/OFF 400 Hz AC
Row 6 LOCAL DEL SEQ U 1kHz + INT EXT
A3J3-14 (memory) EXT DC 1kHz DC
Row 7 <= = REF REF RF ATTN
A3J3-15 (ampl) (ampl) SET ON/OFF ON/OFF HOLD
(ampl) (ampl)
Row 8 -— mV uV dBuV
A3J3-16 (back space) emf emf emf

ba-4 Theory of Operation
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A2 Power Supply

A3 Motherboard

The power supply is a switching power supply producing 4 voltages,
+5V,+15V,-15V, and + 38 V. The switching supply will only
regulate when connected to a load. The power supply recelves mains
(line) voltage through the power switch on the front panel and the
line module on the rear panel. Post regulation on the A3 assembly
produces +£12 V, filtered +5 V, +5 V, +24 V and +8 V. The +24 V
and +8 V are used only in the HP 8648B/C/D.

The motherboard contains four functional blocks: modulation
distribution, controller, post regulation, and diagnostic latching,

The modulation distribution block produces two level-calibrated
modulation frequencies, 1 kHz and 400 Hz. The frequencies are
derived by dividing a 200 kHz signal from the A4 reference module
by 200 and 500. The internal signals are leveled by an amplifier and a
12-hit DAC. When FM is enabled, it is routed to the A5 sig gen synth
module. When AM is enabled, it is routed to the A6 output module
when the RF output frequency is < 1000 MHz. When the RF output is
> 1000 MHz, the AM signa is routed to the A10 frequency extension
module.

When interna modulation is turned on, the signa is also routed to
the front panel MOD INPUT/OUTPUT connector. External signals

are also routed through the modulation distribution block. External
signals can be either ac- or dc-coupled. The modulation signals can be
checked at A3J31-4 for the FM signal, while the AM signal is available
at A3J31-1 (RF < 1000 MHz) or A3J31-3 (RF > 1000 MHz).

The controller contains the microprocessor, memory, serial 1/O for the
other assemblies, HP-IB, front panel control, and seria interface for
the external control options. Memory is broken into four sections;
EEPROMs, ROM, volatile SRAM and non-volatile battery-backed
SRAM. The ROMs are contained on a separate memory board, A3Al.

The power supply provides £15 V, + 5V, and + 38 V to the
motherboard. The post regulation circuitry contains regulators for
+12V,-12V, + 5V (shown as + 5 V(F1), +24 V, and +8 V. There is
additional circuitry to derive a filtered +5 V from the power supply
for the digital circuitry. The + 12 V, + 8 V, and + 5 V regulators

are driven by the + 15 V supply from the A2 assembly. The - 12 V
regulator is driven by the — 15 V supply and the + 24 V regulator

is driven by the + 38 V supply. There are indication LEDs on the
motherboard for the +38 V, £12 V, + 5V, and +5 V(F1) power
supplies.

The diagnostic latches latch signals from around the instrument that
are read by the controller during power-up.

The motherboard contains calibration EEPROM that is specific to this
instrument. If the A3 assembly is replaced, information specific to
that HP 8648 must be downloaded to the calibration EEPROM and
then the calibration data must be regenerated. Refer to “Motherboard
Repair Utility” in Chapter 7 for information on the using the HP
Service Support Software to download the instrument information to
the EEPROM. See Chapter 7 to regenerate the calibration data using
the adjustments.
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A4 Reference

A5 Sig Gen Synth

Ba-6 Theory of Operation

The reference assembly accepts either an external 10 MHz reference
signal to lock the internal 10 MHz TCXO (temperature-compensated
crystal oscillator) or uses an optional high stability 10 MHz OCXO
(oven-controlled crystal oscillator). The reference assembly outputs
two 200 kHz signals, a 1 GHz signal, and a 10 MHz signal which is
routed to the rear panel.

One of the two 200 kHz signds is routed to the A5 synthesizer and
the other to the A3 modulation section. The 1 GHz signd is routed to
the A6 output assembly.

The 10 MHz REF OUTPUT rear panel signd is a buffered output from
the 10 MHz TCXO or OCXO.

The 200 kHz signals are derived by dividing the 10 MHz signa by 50.
The 1 GHz signa is derived from a 1 GHz VCO that is phase-locked to
the 10 MHz signa.

The reference assembly contains a calibration ROM that contains
factory-generated calibration data that is specific to the assembly.

The synthesizer assembly uses a 200 kHz reference signal from the A4
reference assembly and generates a 500 to 1000 MHz signal using a
divide-by-n phase-locked loop VCO. Frequency and phase modulation
are aso done in the synthesizer assembly. The frequency is modulated
both inside and outside of the loop bandwidth. FM outside of the
loop bandwidth is summed with the integrator error voltage and
applied directly to the VCO. FM within the loop bandwidth and phase
modulation signals are applied to a phase modulator aong with the
signal from the divide-by-n circuitry and then applied to the phase
detector.

The synthesizer assembly contains a calibration ROM that contains
factory-generated calibration data that is specific to the assembly.
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A6 Output (HP 8648A)

A6 output
(HP 8648B/C/D)

A7 Attenuator

(HP

8648A)

The output assembly takes the 500 to 1000 MHz signal from the A5
assembly and the 1 GHz LO signal from the A4 assembly to generate
the output frequency range of 0.1 to 1000 MHz in three bands. The
output assembly also handles the filtering, AM, and amplitude leveling
functions.

The three frequency bands range from 0.1 to 249 MHz, 249 to

501 MHz and 501 to 1000 MHz. The 0.1 to 250 MHz band is
heterodyned from the 1 GHz LO signal and the 500 to 1000 MHz main
band signal. The 250 to 500 MHz signal is derived by dividing the
500 to 1000 MHz main band signal by two.

Filtering is handled by separate low-pass filters for each frequency
band.

AM is done using two separate modulators, one for the divide band
and one dual-output modulator for the main and heterodyne bands.
The AM signa from the A3 modulation section for both modulators is
summed into the ALC loop integrator.

Amplitude leveling is handled with an ALC loop to lock the level

and an amplitude DAC to set the level. The error signa from the
ALC integrator is sent to either of the two modulators along with the
summed AM signal.

The output assembly contains a calibration EEROM that contains
calibration data. This data must be regenerated anytime an A6
assembly is replaced.

The A6 output module works in conjunction with the A10 frequency
extension module and differs from HP 8648A operation in the
following ways:

1. AM is input to the output module only for frequencies
< 1000 MHz. For higher frequencies, this signa goes to the A10
frequency extension module.

2. The ALC detector voltage for al frequencies (not just > 1000 MHZz)
is now generated on the A10 frequency extension module.

3. The range of the RF input to mixer in the A6 Output has been
changed to allow the mixer to output signas between 9 kHz and
249 MHz to the AIO frequency extension assembly.

The attenuator assembly contains the attenuators, the
reverse-power-protection circuitry and the temperature-sense
circuitry

The attenuator assembly contains a calibration EEROM that contains
calibration data. This data must be regenerated anytime the A7
assembly is replaced.
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A10 Frequency
Extension
(HP 8648B/C/D)

A 11 Attenuator
(HP 8648B/C/D)

Al2 Reverse Power
Protection
(HP 8648B/C/D)

ba-8 Theory of Operation

The main input to the A10 frequency extension module is the 9 kHz
to 1000 MHz RF from the A6 output module. It operates in three
frequency bands to cover the extended frequency range of the

HP 8648B/C/D:

= 9 kHz to 1000 MHz
= > 1000 MHz to 2000 MHz
= > 2000 MHz to 4000 MHz

For frequencies < 1000 MHz, the module operates as an amplifier
and provides a dc voltage to the A6 output module that is used for
ALC. This dc voltage represents the detected RF output level from
the module and is used as an input to the ALC integrator on the A6
module.

For RF output frequencies between 1000 and 2000 MHz, a doubler

is used on the 500 to 1000 MHz input signal. Three bandpass filters
are used over this frequency range to control harmonics. A pre-level
detector provides a dc voltage to the A6 output module that is used to
drive the ALC loop integrator on the A6 output module. An additional
ALC loop is provided on this module for frequencies > 1000 MHz.

For RF output frequencies between 2000 and 4000 MHz an additional
doubler is used. For this frequency range, the signal from the A6
output module is between 500 and 1000 MHz. ALC operation is the
same as for the 1000 to 2000 MHz band.

The A10 assembly contains a cdibration EEROM that contains
calibration data This data must be regenerated anytime the A10
assembly is replaced.

The attenuator is a 4-section attenuator (10, 20, 30, and 60 dB
sections) that provides 130 dB attenuation in 10 dB steps.

Calibration EEROM on the motherboard contains calibration data
specific to this assembly. It needs to be updated whenever the
attenuator is replaced.

The reverse power protection assembly is designed to protect the
instrument from power applied to the RF output from an externa
source. It opens the RF path when an excessive power level is
detected. When it is tripped the front panel indicates that RF power
is off. To reset the RPP assembly, just turn the RF power on again.

Calibration EEROM on the motherboard contains calibration data
specific to this assembly. It needs to be updated whenever the RPP
assembly is replaced.
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A 13 Pulse Modulator
(HP 8648B/C/D
Option 1E6)

Al4 Modulation
Generator
(Option 1E2)

A30 Pager Encoder
(HP 8648A Option 1EP)

The pulse modulation module is a thick film circuit mounted inside the
instrument. The main inputs are:

m RF output from the A10 frequency extension module
s TTL pulse from the rear-panel PULSE IN connector

The module is supplied with —15V, +5V, GND, data and enable lines,
from the A3 motherboard assembly via a twisted wire assembly.

If Option 1E2 is present, the power and lines are routed from the
motherboard via the Al4 modulation generator assembly.

The modulation generator contains the DSP (digital signal processor),
memory, DAC, serid 1/0 for the other assemblies, and output filters. It
generates sine, sguare, triangle, and saw (or ramp) waveforms used to
modulate the AM, FM, and ¢M states of the instrument.

When the instrument is using the variable frequency/waveform
source, the modulation generator will work as an interna modulation
source connected to the MOD INPUT/OUTPUT port. The modulated
signal can be monitored from the MOD INPUT/OUTPUT port as a

2 Vp-p signal.

This assembly has a serial communication port and communicates with
the main controller on the A3 motherboard through this port. The
calibration data for the modulation generator output level is stored in
EEPROM on this assembly.

The modulation generator has its own crystal controlled oscillator.
The DAC output signa is filtered by a 50 kHz cut-off, low-pass filter.

The encoder contains the DSP (digital signal processor), memory, DAC,
serial 1/0 for the other assemblies, timebase, and output filters.

The pager encoder generates FLEXTM, FLEX-TD, or POCSAG
formatted 2-level or 4-level FSK signas. It aso generates
variable-frequency sine, square, triangle, and saw (or ramp)
waveforms. When the instrument is either in the pager encoding
settings state or using the variable frequency/waveform source, the
encoder will work as an interna modulation source connected to the
MOD INPUT/OUTPUT port. The modulated signal can be monitored
from the MOD INPUT/OUTPUT port as a 2 Vp-p signa.

This assembly has a serial communication port and communicates with
the main controller on the A3 motherboard through this port. The
calibration data for the encoder output level is stored in EEPROM on
this assembly.

The memory consists of EEPROM, SRAM, and flash memory. The flash
memory stores the long pager message which will be generated by an
external controller.

To achieve precise timing accuracy for pager protocol, the encoder has
its own timebase unit (TCXO).

The DAC output signa is filtered by either the 10th order Bessel
low-pass filter (-3 dB at 3.9 kHz) or a 50 kHz cut-off, low-pass filter.

Theory of Operation 5a-8


https://www.manualsplus.com/

bh

Troubleshooting Information

Introduction

This chapter is intended to be used in conjunction with the
information in chapters 5a, 5¢, and with your own troubleshooting
style. The troubleshooting reference information should contain the
details needed as you follow your troubleshooting process.

This chapter contains the following troubleshooting reference
information:

Troubleshooting Checklist

Use the troubleshooting checklist as a reminder of things to check.
AC Mains (Line) Fuse Removal

Use these ingtructions to replace the AC mains fuse.

Modulation Test Points and Power Supply LEDs Diagram

Use the diagram to check for the proper modulation reading and for
a quick visua check that the power supply voltages are present.

Power Supply Distribution Diagram

Use the diagram to identify the correct power supply voltage
distribution.

Instrument Block Diagrams

There are three instrument block diagrams: one for the HP 8648A,
one for the HP 8648B/C, and one for the HP 8648D. The block
diagrams contain pin and connector designations as well as
input/output specifications.

See Chapter 5a, “Theory of Operation,” for the block diagram
description.

Troubleshooting Information 5b-1
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Troubleshooting
Checklist

Does the Signal Generator Appear to Power-Up Normally?

No Error Message Yes

\ N

Mains (line) Display D Chapter5¢ D RF Output (ok)
voltage (ok) Contrast (0k)
©
N
D Fan (ok) Line Fuse (ok) MOD INPUT/
I:. D OUTPUT (ok)
Q)
D Power Supply D Power Supply D 10 MHz REF
LEDs (ok) voltages (ok) OUTPUT (ok)
DS301 et ©
Power to Voltage I Module 1/0
display (Ok) Dlgtrlbutlpn (Ok) Speciﬁca’[ions
T ooo&%o (oK) —f=—=—="

chklst_c.tit
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AC Mains (line)
Fuse Removal

Ib Remove the Fuse

. Unplug the power cord from the mains (line) module.
. Use a flat-bladed screw driver (Figure 5b-1) to pry loose and unseat

the fuse housing from the line module.

. Remove the cartridge and inspect the fuse nearest the front of the

instrument.

fusermvi.drw

Figure 5b-1. Fuse Removal
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Modulation Test
Points and Power
Supply LEDs

= 45y

= +5V(F1)

= +38vV
= —12v

= +12V

sn612a

Figure 5b-2. Location Diagram
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Figure 5b-3. Bottom View of Motherboard with Cover Removed
Troubleshooting Information 5b-6


https://www.manualsplus.com/

-— - G S
(A4 REFERENCE s T - - -
IREAR PANEL A3J11— 19 | 1000 MHz A6 OUTPUT
o e Rer - | -=— -—— N - - . 10z AL ixeR
|10 R > — —~:| A5 SIG GEN SYNTH | | o
| A3J11- 1 ) T p >
15 g CLOCK | | ! |
i
10 Mz REF OUT A5 { <5< DATA 1/0 498-1002 MHz  A3414-3 to 7510z |
- o BN (+ 2 BAND) 100 kHz—1000 MHz
| ! 501-1000 MHz TYPICALLY 2 to 4 dB
38v T T T (MAIN BAND) I ABOVE FRONT PANEL
+1308m | —A<< 0 10 -3 dém POWER SETTINGS
TYEICAL S S| | o] [P e | (LEVEL>Se8) [ = T
5V(F1 FRONT
A3J7 ' + 50 A3J11-2 ¢ Etné ) oET ET | 0.1-249 MHz | ATTENUATOR PANEL
+12v SG REF i : I () l RF_ouT | RF N 5011000 MHz NG 9300 ancl f3 |RF ouTRUT
_92_7>_ > o . + - MOD 130 B fmmm— 191
QR AT i ! ! \7 1 ! T ATIN
LSO i ta) EM ! A | | A 4 | I & RPP
i ! 13~ = NP ouT of A3J12-3 A3J14-17 249-501 MHz A3J15-13 A3917
-— - 2
s Ei?ik S e M = A3J16 100 KHz-1 GHz
A4 { +—> 5w_____ 1/0 ' [ -—— -—— -—— - -— 4 VPK FOR ' v ' | 17 ~SCLOCK £10 to —136 dBm
° ' 10 A7 E; . Soata 1o
1 MOD REF e -— -— e —-— o -— — ] l ' ! EN INT l
| 1 A3 MOTHERBOARD A3JB-7 ——d | —’919 >———
-— -— -— -—— A3J11-3 | _195 >:—;%_T
| : MODULAT ION DISTRIBUTION g ‘Q 31— ChRRIER —95 7>'42v—2
J— - - 1 H
1 = 4 VPK FOR REF ——€>1a
=A14 MODULAT ION | = s00}—froTmt—o : wvst |t ) A | 1 I
: LOOP cAL |[Temp
GENERATOR (OPTION 1E2) L (= 200] e oy S | ALCLOOP | | |ROM senee ||
or 5 gmoow:? ] ] CARRIER |
FRONT PANEL A30 PAGER ENCODER | 11w oo S A LVL DAC —_———
mgur/ourpur (OPTION 1E2) ' 20ee -~ ”
Wi I ' 'y —<
AM MOD Asus |
I . X | =f | >tooommz
See detailed Block Diagrams 1= 431-3 g >-CLOCK
on the next pago. POST REGULATOR CLOCK afa A6 DATA /o |
rAg L |NE —— - 306 — +8v Az _0arall o | E | JSEN T
MODULE | 1" Gz 8 reizesl
o —_—— a2 s H — +sv HE I s, >_%__ T v
5 .
= (BN A2 i 8 5 ALl [r12v ReEGH— +12v REG 1 42: LBv(F1) oL |
0 POWER  J-isv " 7 34 e>l=lsy [ miol e —12v ke Presmssiios gy A3J6-9 _ 2 ST KoM A
POWER ——— SUPPLY =& I . 38V v : > >—| |
fal o = GND GND v IS i 05 OUT-OF-LOCK RF DET
$.5.10 +5V D GND +12V REG B — b * g
0 | 1 ! T rev - +sv -12v REG la -—— -— -
| I 2 2 —1+24v REGIl 424V
HP 83300A/
- — — - — — — —-— — IA:S\15 — A3J2 HP 83301A
A1 FRONT PANEL | S > - 2
e =] ! RPGB X <2< 7 :
2
| =] 3 45V Rs232 | onD 2 (7) @99
- rece | 5800 cLock CcRU RTS
| O N GND cTs i 7
_____—)
57 </l | B g
RPG | GND A3J7
1 cLock
K e bATA >
& 5 45V VOLATILE N/ INT N A4
| () PGB PSRAM 9 <—
() 4 S10 CLOCK A3JB 5 <
J GND CONTROL T
I ° — v ' 56} AS
EEPROM
KEYBOARD EN/INT 3"9 9 €—
oATA E> ge e, NEY e - —<s<
coL 7. PN 7’ » DATA | 2
AOEEE 0 "‘”“’ SCANNING ‘ > EN/INT i :e AS
' COOEE ! . —V oot Sph
OEEIEE DATA 3
I 10 ] A3 PN 518 . ENJINT 105@ A7
ng é: PIN 2&10 = \ 8, AT
NON L ATTEN CONTROL
r /llJJQZ PVOLAT | LE 1/0 l/ 3 Nc
W2 SRAM DATA A3428
~ | 2<
DISPLAY 2 3 DABLE L 4%—}A14/A30
AIAT =PP RST A3J26
GND Rom mm’ A3z RPP_INT 1 16}Nc
1 ATTERY <
I 5 +5V B
REGUENCY MODULAT 10N APLITUDE /1 } A3
4
| 10000000 MHZ FM 3.00 kHz ~100.0 dBm l ] 5 R/W_IpispLay A3J1
1 kHz EO!
. EN__|conTROL 5
| _4s5v HP—1B |_DAW .
' ' | GND NRFD 7
6 NDAC
]
l 5o — oo,rom 7 {FC o
07 07.PIN 14 SRQ Y
| | ' -/ \ ATN 11
— -— e -— -— — (J l/; TR RGTR =
I | DS,PIN 13 to D7, PIN 16
sn63d I
—— - - -— - - -

HP 8648A BLOCK DIAGRAM



https://www.manualsplus.com/
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Figure 5b-5. HP 8648A Option 1EP A30 Pager Encoder Block Diagram
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Figure 5b-6. BP 8648A Option 1E2 Al4 Modulation Generator Block Diagram

Troubleshooting Information 5b-9


https://www.manualsplus.com/

SHEET 1 OF 2 - - - HET BAND LO - —_— - —_——
A4 REFERENCE I 1000 MHz
?EA;AEL - T A3J11-19 A3|“°"3 +2 dBm TYPICAL A6 OUTPUT
| | DAC i ! MIXER
10 MHz REF IN | > Lt % o |
A3J18 * > i U
| Azur1-17 !
1 -—— —— —— -—— -—— —— ! 999.991 JRF I
Vio wiiz rer our i B | A5 SI1G GEN SYNTH A3414-3 R Sl
A3J19 il
AR | I ' cLOCK |
|
I A5 _?<SGE:_TTN._T | 1/0 498-1002 MHz |
+13d8m -+ s ENV/INT | | (+ 2 BAND) 1 9 kHz—1000 MHz
TYF 1AL | ' | 501-1000 MHz TYPICALLY 2 to 4 dB
| SR (MATN BAND) ABOVE FRONT PANEL
i | zé_“zv v pr— — 0 T0 -3 dBm ) POWER SETTINGS
| :: EE +5V(F1)| ROM PRESENT[ |LOCK TYP1CAL (LEVEL>54B)
[=50 Jrsin-2 :; -2y PeT DET | 0.009-249 MHz
SG REF [} J 1 N\ 1 RF OUT . 1 RF IN 501-1000 W AMP
. > ) + ) Y > z > 70 A10 |
A3J7 ! I | i v |~ SEE SHEET 2 OF 2 3
| +12v 1 I
>2.7 A3J13-3 [PHASE MOD] ! ! :
—> 4>ﬂ(m) 2 _iom oF A3J12-3 A3J14-17 |A3J15_13 A3I17
) —12v ROM BAND FM
’ I L— == == == DC_Z&kEA‘-\-&.{}A. VPK FOR |
8 g:‘;i" | —— —— -_— —— - m—aX DEV |
A4 s SomA_ /o [A3"MOTHERBOARD R i : I
8 IA3J11—3 | i
| : MODULAT ION DI STRIBUT |ON 3 1314 | CARRIER A
“00 FE -—r > e A3J9-7 4 VPK FOR Rer
| 1 - = 100% AM |
— —-—— —— -— T - ! ALC_LOOP
- —_— 5 RF OUT 9311 : | | INTEGRATOR I
FRONT PANEL 2 |—o 51000MHZ? CARRIER
|A14 MOD N N 1w oo ! | LVL DAC AA— I
MoD GENERATOR | 1 2098 "
INPUT/OUTPUT w1 I TO A10
> ouT _ F W Y (AM MOD) A3I8
@ (oPT.1E2) | i < A e ! cLock
. z|z| | >1o0omme ! 8 >
(See DETAIL) | POST REGULATOR CLOCK & & $31=3 A6 SZen mr /o |
S S I S ==
W6 A3JE +8v A3 DATA 1/o| <« A}JZ‘Q—} L ] +38Y
~ wa | EN/INT e L~ 38V
S1 i | A2J2 ~ +5V gl e ' , 12y
- A2 +15v_| Ve S SV CAL 4
POWER T < s 5 o—[r12v RecH— +12v REG [BTagnostics y A3I6-9 l QT ROM A3J15-1
Jul o POWER }:;:X L< 1 7 ;;2: [=r2v recH— —12v res e ! ! 0S OUT—OF-LOCK !
0 | 1 SUPPLY PV 13 8 +38V 112V RrEG < < 1 ALC DET
! N 4,510 3.4.6 GND GND -12V REG I » FROM A10
O ; g +5VDT - v T -—— -— - -
I 2 2
—_ -, —|+24v REG +24V HP B83300A/
r— -—— -— -—— -— IAU: evp A3J2 l HP 83301A
345 CONTROLLER 5
A1 FRONT PANEL [wo ———n P > N o ‘ o, /
(el RPGB | QUAD cLocK cPU X : £ )
=] § +5V DECODE RS232 ™300 3 < ‘9@9
(] . RPCB N | r— RTS s \
| L O S 16 9 c1s ;
A3J%
| RS y > CLOCK D AN DETAIL
@ e JvoLaTiLE DATA ie }A4 -_— —— - - - .
@ 2> 2 sy V s10 EN/INT se— |A14 MODULAT ION GENERATOR (OPT 1E2) |
CONTROL| cLock A3JE Ja
O !
4 RPGB AT t 8 <— HIEN + PULSE=CK
O 5 GND. A E: TNT : 54———} A5 13, | PULSE~DATA |
| EEPROM K — <o €— i ! PULSE-EN _THRY Ny
3 - cLock 3 t
| N ey L TS e s BRI
' EN/INT =S —+>9 +15v LPF1
CICEIEIEE ] | A303 CLOCK ATITE 1976 =7 >ty DAC {_\l-o\— |
OonEE| |—> ol e < ATO EQE
E E E“z' A3J3 PINS 9-16 EN/INT | ) A—L>3J28 10 >—J"J1 +38V LPF2 '
I OEE L PN = | —— 23me W soane-ox L \_
N ~ A1 2! For ARt paTa | SERIAL osp
| 170 pata A3)28 =2 [oCARE-DATA 170
<— SPARE-EN
-— ENABLE > > }A13 >3 + l—
| w2 A3J22 AS}JZG 3 | '
" RP: RSI i 1< : 5 : D-GND 1/0 |
RPP_IN .
DISPLAY A3AT L 26}'“2 1> L 15V SiTon |
' ROM #M@§AMJ BATTERY }A3 7 —15V CONTROL
DISPLAY s +5V
CONTROL A3 = CALIBRATION
| FREQUENCY MODULAT 1 ON AVPL I TUDE — 5 10 B EE:;‘C\JM gggggm
100.00000 MMZ FM 3.00 knz ~100.C dbm ! HP—1E DAW 5 I MOD GEN MOD GEN
1k NRFD 5 W18 (FROM 92
NDAC H FRONT PANEL MOD e wt7
IFC | 8 INPUT/OUTPUT) (T0 A3J21)
| SRQ T 190 m | NORMAL NORMAL
p TN » -—— —— -—— -—— ——
: gg ;Z< \l > DO.PIN 1 to D4, PIN 4 g
1 l I DS.PIN 13 to D7. PIN 16 <o
sn64d -—— - - -— p—— —— p——  _ R N HP 8648B/C/D BLOCK DIAGRAM
Sheet 1 of 2



https://www.manualsplus.com/

PSSR Em s s mmATa T

HP 8648B/C/D BLOCK DIAGRAM
SHEET 2 OF 2

%
i
4

L e e e e e e e e e e e e e e e —  ——— - — — -
I Option 1E6 I
1
| | A13 Pulse Module I
|
W10
I Fromato —< ws —< € To a1 |
I (Note W12 is part of |
| A13 Pulse Module)/_\
LS W12 CLOCK |
DATA
I Connects to A3J28 2 ENABLE I
|  WITHOUT OPTION 1E2 | 3 oND I REAR PANEL
| (Connects to A14J4 T 6 15y , PULSE
WITH OPTION 1E2) L 7 = wil
| See Sheet 8 +5V
| 1of 2 N +15V | l
l 10 +38V I
i I I
|

9 kHz — 4.0 GHz

Typically 1 to 4.0 dB above
Front Panel Settings
: .A12 RPP
. Reset
A10 Frequency Extension Interrupt
86488 = ZOOO MHZ Connects to A3J26 +12V
86U8C = 3200 MHz TR See1S::e21 i i:\;v
- z
86U8D0 = U000 MHz 1000-1260 MHz Band Pass
BoFr\id] tF’eorss Filter _l
A3J17 >2000 MHz 2520-3200 MHz
| | >1000 MHz 1260-1600 MHz o—{ Bond Poss |—o A11 Attenuator Front Panel

bW -

|

] | o—] Band Pass [—o Filter oD >1000 MHz | W7 st At . w8 Reverae w3 |
J >—a Filt op enuator
| —4> L_°r <2000 MHz 3200-4000 MHz _ 0 to 130 dB |—< >—  Power [—<&——< RP OQutput
<1000 MHz 1600-2000 MHz Band Poss 4 | 10 dB Stepa ‘ Protection
‘ Bond Pass Filter PrelLevel <1000 MHz
‘ Filter 51000 to 2000 MHz Detector A3J28
| <2000 MHz <1000 MHz 10dB THRU
Out Level — 1
>.009 to 1000 MHz A
= Detector S5 25 10dB_ATTEN
p 2 20dB_THRU
J18-17 > CLOCK it _.; g 2048 ATTEN 9 kHz — 4.0 GHz
DATA 40dB_THRU
i J16-15>——L2 1 /0 FROM A3 —_> 4 +13 dBm < 2.5 GHz
; J16-19 > EN/INT ] 40dB _ATTEN +10 dBm > 2.5 GHz
SEE SHEET — L > gm0 .
J29-10 >—— +38V T 1 of 2 — > 5 50d8 THRU
J16-6,8 >—— +12V S 7S 60dB ATTEN
J28-7,8 >—— +8V CAL 10 +24V
J16-5,7 >—— +5V ROM [
J16-18,20>—— —12V Level ;
A MOD - Ret —® ‘2000 9 kHz - 4.0 GHz
J29-3 > > bac Typically .5 to 3.0 dB above
128-5 ALC DET B ‘ © >1000 MHz Front Panel Settings
<1000 MHz
HP 86488/C/D BLOCK DIAGRAM
anB3a2d

SHEET 2 OF 2



https://www.manualsplus.com/

Service Error Messages

be

This chapter describes service error messages. Front panel and HP-IB
operation messages are covered in Chapter Ic, “Operation Messages'.

502
Description

Cause
What To Do

503
Description
What To Do
504
Description
Cause

What To Do

505
Description

Cause

What To Do

Updated cdfile

The RAM cdlibration file has been updated from
the calibration ROM.

This is normal when a module is replaced.
This message requires no action.

Cal corrupt: restored

After detecting a failure in comparing calibration
data between RAM and the calibration ROM, a data
restore was done.

This message requires no action.

Modul ation calrestorefailure

After detecting a faillure comparing calibration data
between RAM and the calibration ROM, a data
restore was attempted unsuccessfully.

There is either a failure in writing data to RAM or
in reading data from the calibration ROM.

Replace the A3 assembly. Both the calibration ROM
and RAM are on the A3 assembly.

FM sense calrestorefailure

After detecting a failure in comparing calibration
data between RAM and the cdibration ROM, a data
restore was attempted unsuccessfully.

There is either a failure in writing data to RAM or
in reading data from the calibration ROM.

The calibration ROM can be verified by replacing
the A5 assembly. The calibration ROM is contained
in the assembly.

If the failure is till present after replacing the A5
assembly, replace the A3 assembly, which contains
the RAM.

Service Error Messages 5e-1
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Be-2 Service Error Messages

506
Description

Cause

What To Do

507
Description

Cause

What To Do

508
Description

Cause

What To Do

FMmult cal restore failure

After detecting a failure in comparing calibration
data between RAM and the calibration ROM, a data
restore was attempted unsuccessfully.

There is either a failure in writing data to RAM or
in reading data from the calibration ROM.

The cdlibration ROM can be verified by replacing
the A5 assembly. The calibration ROM is contained
in the assembly.

If the failure is still present after replacing the A5
assembly, replace the A3 assembly, which contains
the RAM.

Qut put | evel cal restorefailure

After detecting a failure in comparing calibration
data between RAM and the calibration ROM, a data
restore was attempted unsuccessfully.

There is either a failure in writing data to RAM or
in reading data from the calibration ROM.

The calibration ROM can be verified by replacing
the A6 assembly. The calibration ROM is contained
in the assembly.

If the failure is still present after replacing the A6
assembly, replace the A3 assembly, which contains
the RAM.

Attenuatorcal restorefailure

After detecting a failure in comparing calibration
data between RAM and the calibration ROM, a data
restore was attempted unsuccessfully.

There is either a failure in writing data to RAM or
in reading data from the calibration ROM.

The cdibration ROM can be verified by replacing
the A7 assembly. The calibration ROM is contained
in the assembly.

If the failure is still present after replacing the A7
assembly, replace the A3 assembly, which contains
the RAM.
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509

Description

Cause

What To Do

510
Description

Cause

What To Do

511
Description

Cause

What To Do

Timebase calrestorefailure

After detecting a failure in comparing calibration
data between RAM and the calibration ROM, a data
restore was attempted unsuccessfully.

There is either a failure in writing data to RAM or
in reading data from the caibration ROM.

The cdlibration ROM can be verified by replacing
the A4 assembly. The calibration ROM is contained
in the module.

If the failure is ill present after replacing the A4
assembly, replace the A3 assembly, which contains
the RAM.

Temperature cal restore failure

After detecting a failure in comparing calibration
data between RAM and the calibration ROM, a data
restore was attempted unsuccessfully.

There is either a failure in writing data to RAM or
in restoring data from the calibration ROM.

The cdlibration ROM can be verified by replacing
the A7 assembly. The calibration ROM is contained
in the module.

If the failure is still present after replacing the A7
assembly, replace the A3 assembly, which contains
the RAM.

TC coeff's calrestorefailure

After detecting a failure in comparing calibration
data between RAM and the calibration ROM, a data
restore was attempted unsuccessfully.

There is either a failure in writing data to RAM or
in reading data from the cdibration ROM.

The cdlibration ROM can be verified by replacing
the A7 assembly. The calibration ROM is contained
in the assembly.

If the failure is till present after replacing the A7
assembly, replace the A3 assembly, which contains
the RAM.

Service Error Messages 5¢-3
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Be-4 Service Error Messages

512

Description

Cause

What To Do

513

Description

Cause

What To Do

515

Description

Cause

What To Do

516

Description

Cause

What To Do

Cenericpat hcal restorefailure

After detecting a failure in comparing calibration
data between RAM and the calibration ROM, a data
restore was attempted unsuccessfully.

There is either a failure in writing data to RAM or
in reading data from the calibration ROM.

Replace the A3 assembly. The A3 assembly has a
continuity failure. The calibration ROM is on the
A3 assembly with the RAM.

Qutput tune calrestorefailure

After detecting a failure in comparing calibration
data between RAM and the calibration ROM, a data
restore was attempted unsuccessfully.

There is either a failure in writing data to RAM or
in reading data from the calibration ROM.

The calibration ROM can be verified by replacing
the A6 assembly. The calibration ROM is contained
in the assembly.

If the failure is still present after replacing the A6
assembly, replace the A3 assembly, which contains
the RAM.

Freq Ext level cal restore failure

After detecting a failure in comparing calibration
data between RAM and the cdibration ROM, a data
restore was attempted unsuccessfully.

There is either a failure in writing data to RAM or
in reading data from the calibration ROM.

The calibration ROM can be verified by replacing
the A10 (freg ext) assembly. The calibration ROM is
contained in the assembly.

If the failure is still present after replacing the AlO
assembly, replace the A3 assembly, which contains
the RAM.

Configcalrestorefailure

After detecting a failure in comparing calibration
data between RAM and the cdibration ROM, a data
restore was attempted unsuccessfully.

There is either a failure in writing data to RAM or
in reading data from the calibration ROM.

Replace the A3 assembly. The A3 assembly has a
continuity failure. The calibration ROM is on the
A3 assembly with the RAM.
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What To Do
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Description

Cause

What To Do

601
Description

Cause

What To Do

603
Description

Cause

What To Do

Outputprelevelcalrestorefailure

After detecting a failure in comparing calibration
data between RAM and the cdibration ROM, a data
restore was attempted unsuccessfully.

There is either a failure in writing data to RAM or
in reading data from the calibration ROM.

The calibration ROM can be verified by replacing
the A6 assembly. The calibration ROM is contained
in the assembly.

If the failure is till present after replacing the A6
assembly, replace the A3 assembly, which contains
the RAM.

Attencomploss calrestorefailure

After detecting a failure in comparing calibration
data between RAM and the cdlibration ROM, a data
restore was attempted unsuccessfully.

There is either a failure in writing data to RAM or
in reading data from the calibration ROM.

Replace the A3 assembly. The A3 assembly has a
continuity failure. The calibration ROM is on the
A3 assembly with the RAM.

-12Vpowersupplyfailure

The -12 V diagnostic test point decreased by more
than approximately 0.4 V.

Either the -12 regulator on the A3 mother board
has failed, or the -15 V supply on the A2 power
supply assembly has failed.

Check the output of both the -15 V and -12 V
supplies.

+12 Vpower supply failure

The + 12 V diagnostic test point decrease by more
than approximately 0.4 V.

Either the + 12 V regulator on the A3 mother board
has failed, or the + 15 V supply on the A2 power
supply assembly has failed.

Check the output of both the + 15V and + 12 V
supplies.

Service Error Messages be-b
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Be-6 Service Error Messages

604
Description

Cause

What To Do

605
Description
Cause

What To Do

608
Description

Cause

What To Do

611
Description

Cause

What ‘1b Do

612
Description

Cause

What To Do

+38 Vpower supply failure

The +38 V diagnostic test point decreased by more
than approximately 2.2 V.

The +38 V supply on the A2 power supply has
failed.

Check the +38 V supply.

ALC out - of -1 ockdi vhet mai nband
The ALC loop is out of lock in the indicated bands.

Either the A6 output has failed, or the signal from
A5 synthesizer has failed or the A4 reference has
fail ed. If onlythehet band hasfailed it is possible
that the A4 reference has failed.

Check the input to the A6 output from the A5
synthesizer and the A4 reference.

Synt hout - of - | ockdi vhet mai nband

The synthesis loop is out of lock in the indicated
bands.

Either the A5 synthesizer has failed, or the signa
from the A4 reference has failed.

Check the input to the A5 synthesizer from the A4
reference.

200kHzr ef erencem ssingat synth

The A5 module indicates that the 200 kHz
reference signa from the A4 module is not being
detected.

Either the A4 module has failed to output the
200 kHz reference signal, or the A5 module is
failing to detect the signal.

Check the 200 kHz reference output of the A4
module at the input to the A5 module.

Ref erence out-of-lock at10 Mz

The A4 module indicates that the 10 MHz reference
VCO is out-of-lock.

Either the A4 module has failled or a bad external
reference is connected.

Disconnect any external reference and power-up
the instrument again or replace the A4 module if
the error is till present with no externa reference.
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Description
Cause
What To Do

614
Description

Cause

What To Do
615
Description

Cause

What To Do

616
Description

Cause
What to Do

617

Description
Cause

What To Do

Ref er enceout - of - | ockat 1 GHz

The A4 module indicates that the 1 GHz reference
is out-of-lock.

Either the A4 module has failled or a bad external
reference is connected.

Replace the A4 module.

400 Hz modulation sour ce fail ed

The A3 board indicates that the 400 Hz modulation
source is not present.

Either the 200 kHz reference signal from the A4
module has failed, or the A3 has failed.

Check the 200 kHz reference output of the A4
module at the input to the A3 board.

1 kHz modulation source failed

The A3 board indicates that the 1 kHz modulation
source is not present.

Either the 200 kHz reference signal from the A4

modulation source has failed, or the A3 board has
failed. However, if the 400 Hz modulation source
has already been tested, the failure is most likely
the A3 board.

Replace the A3 board.

AM modulati onpat hf ai [ ure

The AM path detector indicates a failure at the
output of the A3 board.

Either the signal output has failed, or the detector
has failed.

Replace the A3 board.

FM modulation path failure

The FM path detector indicates a failure a the
output of the A3 board.

Either the signal output has failed, or the detector
has failed.

Replace the A3 board.

Service Error Messages 5e-7
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5¢-8 Service Error Messages

618

Description
Cause
What To Do

619
Description
Cause

What To Do

620

Description
Cause

What To Do

625

Description

Cause

What To Do

626

Description

Cause

What To Do

PM modulation path failure

The PM path detector indicates a failure at the
output of the A3 board.

Either the signal output has failed, or the detector
has failed.

Replace the A3 board.

Modul ation20 4B step failure
The 20 dB step attenuator has failed.
The A3 board has failed.

Replace the A3 board.

Commf ai | ure:

A serid communication failure has occurred with
the indicated assemblies.

Either the A3 controller has failled or the indicated
assembly has failed.

If one assembly has failed, check the indicated
assembly. If multiple failures have occurred,
check the controller first. In either case, both the
controller and the assembly should be checked.

ROM checksum failure

The A3 controller has detected a mismatch in
reading data from ROM.

Either the controller has failed in reading from
ROM, or the ROM data has failed.

Check the hardware connection between the
mother board and the ROM board.

Volatile RAM read/writd ail ure

The controller detected a failure when comparing
data that was written to, and then read from
volatile RAM.

This is a hardware failure between points on the
A3 board.

The A3 board failure should be verified and the
board replaced.
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627
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Cause

What To Do

628

Description

Cause
What To Do
629

Description
Cause

What To Do

Battery RAM failure: nenory | ost
The battery-backed RAM lost data

Either the RAM has failed, the battery is bad, or
the (DEL) key was held down a power-up.

Check the battery voltage and replace if it is
incorrect.

Non-vol ati | eRAM ead/ witefailure

The controller detected a failure when comparing
data that was written to, and then from
non-volatile RAM.

This is a hardware failure between points on the
A3 board.

The A3 board failure should be verified and the
board replaced.

dspboar df ai | ure:
The dsp board self test has failed.

Either the dsp board (attached to the display) or
the A3 controller has failed.

Check the dsp board first for problems. If the dsp
board is normal, check the A3 controller.

Service Error Messages 5¢-9
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Replaceable Parts

Introduction

Assembly
Replacements

Note

To order parts, contact your loca Hewlett-Packard sales and service
office. A list of the offices is given on page v, at the front of this book.
In the U.S.A. it is aso possible to call 800-227-8164 and they will take
your parts order. If you need help finding the correct part number,
you can call HP Parts Identification at 916-783-0804 in the U.S.A.

For most parts, you can either order a new assembly or an exchange
assembly. Exchange assemblies are factory repaired, inspected, and
tested. If you order an exchange assembly you must return the
defective assembly part.

After the remova or replacement of assemblies, it may be necessary
to perform related adjustments and performance test procedures prior
to calibrating the signa generator.

For more information, refer to “Post Repair,” located in Chapter 5 of
this manual. This section provides tables describing the assemblies
and their related procedures.

Replaceable Parts 6-1
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Table 6-1. HP 8648A Replaceable Parts

Item HP Part Qty. Description
Number
Al 1 FRONT FRAME ASSEMBLY(NOT AVAILABLE FOR REPLACEMENT)
AlAl 0960-0856 1 RPG
AlA2 0960-0856 1 RPG
AlA3 08648-60178 1 FLEX CIRCUIT
AlA4 2090-0362 1 DISPLAY VFD 2x40 (Serial prefixes > 3836A/3836U)
2090-0312 1 DISPLAY LCD 2x40 (Serial prefixes < 3836A/3836U)
AlJl 1250-1811 1 RF OUTPUT TYPE-N CONNECTOR
A1MP1 08648-60188 1 FRONT FRAME KIT, HP 8648A/1E2 (Serial prefixes > 3836A/3836U)
08648-60187 1 FRONT FRAME KIT, HP 8648A/1EP (Serial prefixes > 3836A/3836U)
08648-60015 1 FRONT FRAME KIT, HP 8648A Options 1E2/1EP (Serial prefixes
< 3836A/3836U)
A1MP2 08647-40008 1 KEYPAD
A1MP3 08647-00004 1 DISPLAY MOUNT
A1MP4 08647-00019 1 COVER DISPLAY
A1MP5 01650-47401 1 KNOB-CURSOR
A1MP6 01650-47401 1 KNOB-CURSOR
08648-80001 1 NAME PLATE 8648A
42 0950-2293 1 POWER SUPPLY
43 08648-60614 1 MOTHERBOARD ASSEMBLY (Serial prefixes > 3836A/3836U)
08648-60314 1 MOTHERBOARD ASSEMBLY (Serial prefixes < 3836A/3836U)
08648-69614 1 EXCHANGE MOTHERBOARD KIT (Serial prefixes > 3836A/3836U)
08648-69314 1 EXCHANGE MOTHERBOARD KIT (Serial prefixes < 3836A/3836U)
A3A1 08648-60146 1 MEMORY BOARD (FIRMWARE KIT)
A3A1 08648-60165 1 MEMORY BOARD OPTION 1EP (FIRMWARE KIT)
A3BT1 1420-0338 1 BATTERY 3.0V1.2AH
A3J1 1252-2161 1 CONNECTOR RECT24F
A3J2 1252-1487 1 CONNECTOR RECT 9 F RA
A3J18 1250-1842 1 10 MHZ INPUT BNC
A3J19 1250-1842 1 10 MHZ OUTPUT BNC
A3R6 2 100-4507 1 CONTRAST POTENTIOMETER (Serial prefixes < 3836A/3836U)
A381 3101-2264 1 TIMEBASE ADJ SWITCH
A4 08647-61045 1 STANDARD REFERENCE ASSEMBLY
08647-69045 1 STANDARD EXCHANGE REFERENCE ASSEMBLY
08920-40009 2 CAM LEVERS (P/O A4)
08920-40016 2 LEVER LOCKS (P/O A4)
\4 08648-60042 1 OPTION 1E5 HIGH STABILITY REFERENCE ASSEMBLY
08648-69042 1 EXCHANGE OPTION 1E5 HIGH STABILITY REFERENCE ASSEMBLY
08920-40009 2 CAM LEVERS (P/O A4)
08920-40016 2 LEVER LOCKS (P/O A4)
\5 08648-60115 1 SIG GEN SYNTH ASSEMBLY
08648-69115 1 EXCHANGE SIG GEN SYNTH ASSEMBLY
08920-40009 2 CAM LEVERS (P/O A5)
08920-40016 2 LEVER LOCKS (P/O A5)
\5 08648-60124 1 SIG GEN SYNTH ASSEMBLY (OPTION 1EP)
08648-69124 1 EXCHANGE SIG GEN SYNTH ASSEMBLY (OPTION 1EP)
08920-40009 2 CAM LEVERS (P/O A5)
08920-40016 2 LEVER LOCKS (P/O A5)
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Table 6-1. HP 8648A Replaceable Parts (continued)

Item HP Part Qty. Description
Number

A6 08647-61032 1 OUTPUT ASSEMBLY (Serial prefixe< 3836A/3836U)
08648-60186 1 OUTPUT ASSEMBLY (Serial prefixes > 3847A/3847U)
08647-69032 1 EXCHANGE OUTPUT ASSEMBLY KIT (Serial prefixes < 3836A/3836U)
08648-69186 1 EXCHANGE OUTPUT ASSEMBLY KIT (Serial prefixes > 3847A/3847U)
08920-40009 2 CAM LEVERS (P/O A6)
08920-40016 2 LEVER LOCKS (P/O A6)

A7 08647-61803 1 1 GHzZ ATTENUATOR KIT
08647-69803 1 EXCHANGE ATTENUATOR KIT

A9 9135-0270 1 FILTERED LINE MODULE
0361-1265 2 RIVETS (HOLDS A9 TO MP1)

Al4 08648-60126 1 AUDIO GENERATOR BOARD ASSEMBLY (OPTION IE2)
08648-69126 1 EXCHANGE AUDIO GENERATOR BOARD ASSEMBLY (OPTION IE2)
08648-60374 1 AUDIO GENERATOR UPGRADE KIT (OPTION IE2)

A30 08648-60030 1 PAGER ENCODER ASSEMBLY (OPTION 1EP)
08648-69030 1 EXCHANGE PAGER ENCODER ASSEMBLY (OPTION 1EP)

Bl 3160-0866 1 FAN TBAX

Fl 21 10-0780 1 FUSE 3 A 250 V (NOT SHOWN)

MP1 08647-61025 1 ASSEMBLY CHASSIS KIT

For serial prefixes < 3836A/3836U, also order 08647-61030

MP2 08647-00026 1 COVER CARDBOX

MP3 08647-00030 1 COVER-MOTHERBOARD

MP4 08647-00031 1 COVER RF

MP5 08647-00020 1 MOUNT-POWER SUPPLY

MP6 08648-00012 1 CLAMP (MEMORY BOARD BRACKET)

MP7 (NOT ASSIGNED)

VIP8 08647-00028 1 COVER-INSTRUMENT

VIP9 5041-3621 1 LINE SWITCH KEY CAP

VP10 5041-8801 4 FOOT FULL MOD

VIP11 0515-2086 4 SCREW M4 x .07 7TMM-LG 90- DEG-FLH-HD

MP12 0515-0372 22 SCREW MACH. M3 x 0.5 SMM-LG

VIP13 0515-0380 35 SCREW MACH. M4 x 0.7 10MM-LG

VIP14 0515-2243 4 SCREW MACH. M4.0 12SEMPAN TX

MP15 08647-40003 2 REAR FOOT HANDLE

MP16 (NOT ASSIGNED)

MP17 (NOT ASSIGNED)

VP18 0361-1341 4 RIVET NYL 3.9DIA (HOLDS B1TO MP1)

VIP19 2950-0054 2 NUT HEX 1/2 - 28

MP20 08648-00023 1 MOUNTING BRACKET FOR A30 (OPTION 1EP)

51 3101-2216 1 LINE SWITCH
0515-1940 2 SCREW MACH 2.5 6PCHPANTX (P/O S1)

w1 08647-61007 1 MODULATION CABLE

w2 08647-61011 1 DISPLAY CABLE

w3 08647-21022 1 RF OUTPUT CABLE (ATTENUATOR TO RF OUTPUT)

w4 08647-61005 1 POWER SUPPLY CABLE

w5 (NOT ASSIGNED)

W6 08647-61004 1 ASSEMBLY INCLUDES (LINE SWITCH (SI) AND WIRE HARNESS AND

LINE MODULE (A9))
W13 8120-6792 1 CABLE ASSEMBLY (A30J1 TO A3J28) (OPTION 1EP)
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Table 6-1. HP 8648A Replaceable Parts (continued)

Item HP Part Qty. Description
Number
w14 8120-6789 1 CABLE ASSEMBLY (A30J3 TO A3J21) (OPTION IEP)
w15 8120-6788 1 CABLE ASSEMBLY (A30J2 TO MOD INPUT/OUTPUT) (OPTION 1EP)
W16 8120-6792 1 RIBBON CABLE ASSEMBLY, AUDIO BIAS (A14J1 TO A3J28) (OPTION IE2)
w17 8120-6789 1 CABLE ASSEMBLY, AUDIO GEN (A14J3 TO A3J21) (OPTION 1E2)
w18 8120-6788 1 CABLE ASSEMBLY, FRONT PANEL AUDIO CABLE (A14J2 TO MOD
INPUT/OUTPUT) (OPTION 1E2)
MISCELLANEOUS
5961-4720 TRANSIT CASE

08648-10012
08648-60175
08648-60180

[ S

HP 8648 SERVICE SUPPORT SOFTWARE
KIT TEST POINT EXTENDER
SERVICE SOFTWARE KIT
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A11/A12/A13/A14 Detailed View

Figure 6-3. HP 8648B/C/D Replaceable Parts -
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Table 6-2. HP 8648B/C/D Replaceable Parts

Item HP Part Qty. Description
Number
Al 1 FRONT FRAME ASSEMBLY (NOT AVAILABLE FOR REPLACEMENT)
AlAl 0960-0856 1 RPG
AlA2 0960-0856 1 RPG
AlA3 08647-60178 1 FLEX CIRCUIT
AlA4 2090-0362 1 DISPLAY VFD 2x4040 (Serial prefixes > 3836A/3836U)
2090-0312 1 DISPLAY LCD 2x40 (Serial prefixes < 3836A/3836U)
AlJl 1250-1811 1 RF OUTPUT TYPE-N CONNECTOR
A1MP1 08648-60189 1 FRONT FRAME KIT (Serial prefixes > 3836A/3836U)
08648-60022 1 FRONT FRAME KIT (Serial prefixes < 3836A/3836U)
A1MP2 08647-40008 1 KEYPAD
A1MP3 08647-00004 1 DISPLAY MOUNT
Al1MP4 08647-00019 1 COVER DISPLAY
A1MP5 01650-47401 1 KNOB-CURSOR
A1MP6 01650-47401 1 KNOB-CURSOR
08648-80059 1 NAME PLATE 8648B
08648-80060 1 NAME PLATE 8648C
08648-80043 1 NAME PLATE 8648D
A2 0950-2293 1 POWER SUPPLY
A3 08648-60614 1 MOTHERBOARD ASSEMBLY (Serial prefixes > 3836A/3836U)
08648-60314 1 MOTHERBOARD ASSEMBLY (Serial preflxes < 3836A/3836U)
08648-69614 1 EXCHANGE MOTHERBOARD KIT (Serial prefixes > 3836A/3836U)
08648-69314 1 EXCHANGE MOTHERBOARD KIT (Serial prefixes < 3836A/3836U)
A3A1 08648-60146 1 MEMORY BOARD (FIRMWARE KIT)
A3BT1 1420-0338 1 BATTERY 3.0V1.2AH
A3J1 1252-2161 1 CONNECTOR RECT24F
A3J2 1252-1487 1 CONNECTOR RECT 9 F RA
A3J18 1250-1842 1 10 MHZ INPUT BNC
A3J19 1250-1842 1 10 MHZ OUTPUT BNC
A3R6 2100-4507 1 CONTRAST POTENTIOMETER (Serial prefixes < 3836A/3836U)
A3S1 3101-2264 1 TIMEBASE ADJ SWITCH
A4 08647-61045 1 STANDARD REFERENCE ASSEMBLY
08647-69045 1 STANDARD EXCHANGE REFERENCE ASSEMBLY
08920-40009 2 CAM LEVERS (P/O A4)
08920-40016 2 LEVER LOCKS (P/O A4)
A4 08648-60042 1 OPTION 1E5 HIGH STABILITY REFERENCE ASSEMBLY
08648-69042 1 EXCHANGE OPTION 1E5 HIGH STABILITY REFERENCE ASSEMBLY
08920-40009 2 CAM LEVERS (P/O A4)
08920-40016 2 LEVER LOCKS (P/O A4)
A5 08648-60115 1 SIG GEN SYNTH ASSEMBLY
08648-69115 1 EXCHANGE SIG GEN SYNTH ASSEMBLY
08920-40009 2 CAM LEVERS (P/O A5)
08920-40016 2 LEVER LOCKS (P/O A5)
A6 08648-60131 1 OUTPUT ASSEMBLY (Serial prefixes < 3836A/3836U)
08648-60192 1 OUTPUT ASSEMBLY (Serial prefixes > 3847A/3847U)
08648-69131 1 EXCHANGE OUTPUT ASSEMBLY KIT (Serial prefixes < 3836A/3836V)
08648-69192 1 EXCHANGE OUTPUT ASSEMBLY KIT (Serial prefixes > 3847A/3847U)
08920-40009 2 CAM LEVERS (P/O A6)
08920-40016 2 LEVER LOCKS (P/O A6)
99 9135-0270 1 FILTERED LINE MODULE
0361-1265 2 RIVETS (HOLDS A9 TO MP1)

Replaceable Parts
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Table 6-2. HP 8648B/C/D Replaceable Parts (continued)

Item HP Part Qty. Description
Number
A10 08648-60024 1 FREQUENCY EXTENSION MODULE (Serial prefixes < 3836A/3836U)
08648-60191 1 FREQUENCY EXTENSION MODULE (Serial prefixes > 3847A/3847U)
08648-69024 1 EXCHANGE FREQUENCY EXTENSION MODULE (Serial prefixes
< 3836A/3836U)
08648-69191 1 EXCHANGE FREQUENCY EXTENSION MODULE (Serial prefixes
> 3847A/3847U)
All 33322-60011 1 MICROWAVE ATTENUATOR
Al2 08648-60025 1 REVERSE POWER PROTECTION ASSEMBLY (RPP)
Al3 08648-60010 1 PULSE MODULATOR ASSEMBLY (OPTION 1E6)
Al4 08648-60126 1 AUDIO GENERATOR BOARD ASSEMBLY (OPTION 1E2)
08648-69126 1 EXCHANGE AUDIO GENERATOR BOARD ASSEMBLY (OPTION 1E2)
08648-60375 1 AUDIO GENERATOR UPGRADE KIT (OPTION 1E2)
B1 3160-0866 1 FAN TBAX
F1 2110-0780 1 “USE 3 A 250 V (NOT SHOWN)
VIP1 08647-61025 1 4SSEMBLY CHASSIS KIT
“or serial prefixes < 3836A/3836U, also order 08647-61030
VP2 08647-00027 1 COVER CARDBOX
VIP3 08647-00030 1 COVER-MOTHER BOARD
VIP4 08647-00031 1 COVER RF
VIP5 08647-00020 1 MOUNT-POWER SUPPLY
VIP6 08648-00012 1 SLAMP (MEMORY BOARD BRACKET)
VIP7 NOT ASSIGNED)
VIP8 08647-00028 1 COVER-INSTRUMENT
VIP9 5041-3621 1 JUNE SWITCH KEY CAP
VIP10 5041-8801 4 "O0T FULL MOD
P11 1515-2086 4 SCREW M4 x .07 7TMM-LG 90- DEG-FLH-HD
P12 )515-0372 18 EREW MACH. M3 x 0.5 BMM-LG
MP13 0515-0380 35 SCREW MACH. M4 x 0.7 10MM-LG
MP14 0515-2243 4 SCREW MACH. M4.0 12SEMPAN TX
MP15 08647-40003 2 REAR FOOT HANDLE
MP16 0515-0669 1 SCREW MACH. M4 x 0.7 SOMM-LG
MP17 0515-0669 1 SCREW MACH. M4 x 0.7 30MM-LG
MP18 0361-1341 4 RIVET NYL 3.9DIA (HOLDS B1 TO MP1)
VP19 2950-0054 2 NUT HEX 1/2 - 28
MP24 2190-0584 3 WASHER LOCK M3
MP25 08648-00025 1 Z-BRACKET
MP26 08648-00026 1 FOP BRACKET OPTION 1E2
MP27 0515-0664 3 SCREW MACH M3 x 12MM-LG
VIP28 0515-0367 2 EREW MACH M25 x BMM-LG
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Table 6-2. HP 8648B/C/D Replaceable Parts (continued)

Item HP Part Qty. Description
Number
S1 3101-2216 1 LINE SWITCH
0515-1940 2 SCREW MACH 2.5 6PCHPANTX (P/O S1)
w1 08647-61007 1 MODULATION CABLE
w2 08647-61011 1 DISPLAY CABLE
w3 08648-20127 1 RF OUTPUT CABLE (RPP to RF OUTPUT)
w4 08647-61005 1 POWER SUPPLY CABLE
w5 (NOT ASSIGNED)
w6 08647-61004 1 ASSEMBLY INCLUDES (LINE SWITCH (S1) AND WIRE HARNESS AND
LINE MODULE (A9))
w7 08648-20128 1 CABLE (FREQUENCY EXTENSION TO ATTENUATOR)
w8 08648-20015 1 CABLE (ATTENUATOR TO RPP)
w9 08648-20129 1 SEMI-RIGID CABLE (FREQUENCY EXTENSION TO PULSE MODULE)
(OPTION 1E86)
w10 08648-20130 1 SEMI-RIGID CABLE (PULSE MODULE TO ATTENUATOR) (OPTION 1E6)
Wil 08648-60005 1 PULSE MODULE COAX ASSEMBLY (OPTION 1E6&)
wi2 08648-60006 1 PULSE MODULE CABLE ASSEMBLY (OPTION 1E6)
w16 8120-6873 1 RIBBON CABLE ASSEMBLY, AUDIO BIAS (A14J1 TO A3J28) (OPTION 1EZ2)
w17 08648-80057 1 CABLE ASSEMBLY, AUDIO GEN (A14J3 TO A3J21) (OPTION 1EZ2)
w18 08648-80056 1 CABLE ASSEMBLY, FRONT PANEL AUDIO CABLE (A14J2 TO MOD

INPUT/OUTPUT) (OPTION 1E2)

MISCELLANEOUS

5961-4720

08648-10012
08648-60175
08648-60180

[

TRANSIT CASE

HP 8648 SERVICE SUPPORT SOFTWARE
KIT TEST POINT EXTENDER

SERVICE SOFTWARE KIT
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Adjustments

Test Equipment

Equipment Setup for
Automated Tests

Note

This chapter documents the adjustments for the HP 8648 and the
service support software that is used for the automated adjustments.
There are both manual and automated adjustment procedures
documented in this chapter. This chapter is organized with the
following order:

s Manua adjustments procedures
m  Automated adjustment descriptions
m Service support software description

Refer to Table 5-2 for information regarding which adjustments should
be performed after an assembly is repaired or replaced.

The required test equipment for the adjustments is listed in Table 5-I.
Along with the required test equipment, this table lists the critical
gpecifications of each, the recommended model number, and the
adjustments that this equipment is used to perform.

The complete test equipment setup includes the HP 8648 that is being
tested (the DUT), a personal computer (PC) that runs the adjustment
software, and the various instruments that make up the electronic
test equipment. The PC must have a Hewlett-Packard Interface Bus
(HP-IB) installed in one of its card dots. The DUT is connected to

the PCs HP-IB card via a Hewlett-Packard Interface Bus (HP-IB)

cable. Another HP-IB cable connects the PC to the electronic test
equipment. The electronic test equipment must be connected together
via additional HP-IB cables.

Although the test setup illustrations do not show the PC or the HP-IB
cable connections, these connections are required to perform the
automated tests and adjustments.

Adjustments  7-1
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Test Point Extender One additional adapter is required to perform the adjustments.

Severa adjustments use J31 as a test point on the motherboard of the
DUT. The adapter is used to extend the J31 test point so that it can be
accessed for the adjustments. The J31 Test Point Extender (HP part
number 08648-60175) and Service Support Software can be obtained,
together, by ordering HP part number 08648-60180.

You can adso build the J31 Test Point Extender by using the following
instructions. J31 is a six-pin connector on the motherboard. The test
point extender consists of a six-pin connector housing attached to

six crimped wires that will plug into 531. The six wires should be of
different colors so that you can differentiate between the wires with
just a glance. A good method of differentiating between the wires is
by using the resistor color code values to identify the pin number. For
example, the value of orange in the resistor color code is “3"; so the
orange wire is connected as pin 3 of the test point extender.

The recommended part numbers for the test point extender are shown

7-2 Adjustments

below.
Table 7-1. J31 Test Point Extender Parts List
Description HP Part Number | Quantity
Connector housing, 6-pin 1251-5981 1
Crimp connectors 1251-5216 6
Wire, 22AWG, brown (color code value = 1) | 8150-0007 1 foot
Wire, 22AWG, red (color code value = 2) 8150-0022 1 foot
Wire, 22AWG, orange (color code vaue = 3) | 8150-0017 1 foot
Wire, 22AWG, yellow (color code value = 4) | 8150-0038 1 foot
Wire, 22AWG, green (color code value = 5) |8150-001 1 1 foot
Wire, 22AWG, blue (color code value = 6) 8150-0014 1 foot

If you constructed your own test point extender, you can use this
table to record your color code so that it can be readily identified in
the future.

Enter your J31 Test Point Extender Color Code Here

Pin 1

Pin 2

Pin 3

Pin 4

Pin 5

Pin 6
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Manual
Adjustments

Crimp
, Connector { 6 )

/

22 AWG Wire
(61-Foot Pieces)
6-Pin Connector Housing

an620a2d

Figure 7-1. J31 Test Point Extender

This section documents the following manua adjustments:
m Interna Reference Oscillator Adjustment
m Pager Encoder Timebase Frequency Adjustment

Adjustments

7-3
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Internal Reference
Oscillator
Adjustment

An Automated
Adjustment is

Use this procedure to adjust the interna timebase reference DACs.
The interna reference oscillator is adjusted with two DACs, one

for coarse tuning and one for fine tuning.

Using the two DACs, the

internal reference oscillator can be adjusted to the resolution of the

frequency counter used.

This manual adjustment can be replaced by performing the automated

Time Base DAC cdlibration instead.

Available
Required Test = HP 5316B Frequency Counter
Equipment = HP 5071A Primary Frequency Standard
Procedure 1. Turn off power to the signal generator.
2. Set the rear-panel TIMEBASE ADJUST switch (shown in Figure 7-2)
to on (1).
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MMilcoocooooo oooooooooooO [:] O BB  finn
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1
an66abc
Figure 7-2. Timebase Adjust Switch Location
3. Turn on power to the signal generator and wait for the self- tests
to run.
4, Connect the equipment as shown in Figure 7-3 (where the DUT is
the signal generator.)
DUT COUNTER FREQUENCY
STANDARD
FExternaI
RF Output RF Input requency
.p .p input @ ®
an627a2d

Figure 7-3. Internal Reference Oscillator Adjustment Setup
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Internal Reference Oscillator Adjustment

5. Follow the ingtructions on the signal generator's display and adjust
the knobs until the frequency counter reads 100 MHz within 1 Hz

resolution.
6. When the adjustment is complete, turn off the signal generator.

7. Set the rear-panel TIMEBASE ADJUST switch to off (0).

Adjustments 7-5
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Pager Encoder
Timebase
Frequency
Adjustment

Required Test
Equipment

Procedure

7-6 Adjustments

Use this procedure to adjust the pager encoder timebase frequency.

m HP 5334B Option 010 Universal Counter

1. Turn off power to the signa generator.

2. Remove the instrument cover.
3. Connect the MOD INPUT/OUTPUT connector of the signal

generator to the input of the universal counter as shown in
Figure 7-4.

HP 8648A UNDER TEST

UNIVERSAL COUNTER
—3
EEFEEEEE == =~
=
Og=c8588880 oo ©00 O
2985228 5 26 78008 B O e o
~——— -— —— —
MOD {NPUT
INPUT /QUTPUT
\. J

an64abc

Figure 7-4. Pager Encoder Timebase Frequency Adjustment Setup

4.

Turn on power to the signal generator and let it warm up for one
hour.

Enter the pager encoder mode by pressing (FM) (ENCODER)
twice. (If FM was the last active function, only press the
(FM) (ENCODER) key once.)

Rotate the AMPLITUDE/ENCODER knob to set FORMAT to
SERVICE.

Press () (NEXT) and rotate the AMPLITUDE/ENCODER knob to
set CALI BRATI ONFSK to 3200/2.

Press (START/STOP) to turn the encoder output on. The
universal counter should now read close to 1600 Hz.

Adjust the variable capacitor on the encoder timebase (labeled
“TIMEBASE ADJUST 1EP” in Figure 7-5) until the frequency on
the universal counter reads 1600 Hz +0.0016 Hz.
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Pager Encoder Timebase Frequency Adjustment

oo ooo
00 0ooo

an615abc

Figure 7-5. Variable Capacitor Location

10. Turn power off to the signal generator and replace the instrument
cover.

Adjustments  7-7
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Automated This section documents the following automated adjustments:

Adjustments m AM Level and Distortion (Not used for serial prefixes
> 3847A/3847U)

AM Level (Not used for seria prefixes > 3847A/3847U)
Detector Offset (Not used for seria prefixes > 3847A/3847U)
a Output Leve

s AM Leve: FE (Not used for seria prefixes > 3847A/3847U)

m Predistortion and Detector Offsat (Not used for serial prefixes
> 3847A/3847U)

m Preeve

Output Level: FE

s AM Modulator

= Time Base DAC
Motherboard Audio Path
s DCFM

s Audio Generator

m HF Power Levd Accuracy
LF Output Leve

m LF Power Level Accuracy
m FSK Deviation

n Filter Path

Note Before performing these automated adjustments:

m  Ensure that the Device Under Test (DUT) and all test equipment
have been turned on at least 45 minutes. Shorter warm-up times
may result in improper adjustment.

m Ensure that all HP-IB connections are securely made between the
test equipment, the DUT, and the PC.

1-8 Adjustments
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AM Level and Distortion

AM Level and
Distortion

HP 86488 Only

Description

Required Test
Equipment

Procedure

(Not used for serial prefixes > 3847A/3847U)

This adjustment adjusts AM level accuracy and distortion on the
output module. It also zeros the genera loss and attenuation arrays.
It uses the DVM to measure the dc voltages that are being adjusted on

the output module.

»  Function Generator

= DVM
m J31 Test Point Extender (refer to the “Test Point Extender” section
at the front of this chapter)
BNC TEE
( BNC to )
Alligator Clip
FUNCTION
GENERATOR DIGITAL MULTIMETER
— .

[E—— 5o ooos
unnnuunnEGo %} 8 8888 o

Uoooooo oo cooo 00 O

onooooas o

HP 0646 UNDER TEST

an617az2d

Figure 7-6. AM Level and Distortion Test Setup 1

BNC TEE

FUNCTION
GENERATOR

DIGITAL MULTIMETER

oo oooo
oo oooo

oooooo oo oooo o
Dooooos oo oooa OO0 0

E—TeY
*3333553 o}/
Output

HP 6648 UNDER TEST

an618a2d

Figure 7-7. AM Level and Distortion Test Setup 2
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AM Level and Distortion

J30 D
]
Js2 —
/
A3 Motherboard = |
\\
\\

———
an619a2d

Figure 7-8. Location of 530, 531, and J32 on the Motherboard

1. With the line power turned off, install the Test Point Extender on
531.

J31 pin 1 is the rear pin on the right edge of connector 531.
If jumper J30 is installed on the motherboard, remove it.

If jumper J32 is instaled on the motherboard, remove it.
Turn on the line power.

Connect the equipment as shown above.

. Preset al of the equipment.

Follow the ingtructions as they are displayed on the PC.

N o g kM DN
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AM Level

AM Level

HP 8648B/C/D Only  (Not used for serial prefixes > 3847A/3847U)

Description  This adjustment adjusts AM level accuracy on the output module. It
uses the DVM to measure the dc voltages that are being adjusted on

the output module.

Required Test = Function Generator

Equipment = DVM , _ ,
m J31 Test Point Extender (refer to the “Test Point Extender” section

at the front of this chapter)

Procedure BNC TEE

BNC to
Alligator Clip

FUNCTION
GENERATOR

DIGITAL MULTIMETER
v N

0o Dooog
[ [ [ e o) oo ooog 9
Oocaaco oo coso 00 0

ang17a2d

161

ooooogas ©
Oponaooas o-—)

HP 8648 UNDER TEST

Figure 7-9. AM Level Test Setup 1

BNC TEE
\
FUNCTION
GENERATOR DIGITAL MULTIMETER
. N
[E—] [ Jeseee=o
DI:IEIEIEIDI:II:IE ] CooooO oo cooo Q
ooonoconsg 64 0gooaoo oo oooo OO0 0
HP 8648 UNDER TEST
an618a2d

Figure 7-10. AM Level Test Setup 2
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AM Level

J30 \.D
J31 =

———

Ja2 —

|~

A3 Motherboard =]

g :

T ————
an6t19a2d

Figure 7-11. Location of J31 and J32 on the Motherboard

1. With the line power turned off, install the Test Point Extender on
531.

J31 pin 1 is the rear pin on the right edge of connector 531.
If jumper J32 is installed on the motherboard, remove it.
Turn on the line power.

Connect the equipment as shown above.

Preset al of the equipment.

Follow the instructions as they are displayed on the PC.

o g & w DN

7-12 Adjustments


https://www.manualsplus.com/

Detector Offset

Detector Offset

HP 8648A Only  (Not used for serial prefixes > 3847A/3847U)

Description  This adjustment sets up the output board to alow the detector
offset potentiometer to be adjusted. A high levd reference is set
up and then the DAC is reduced by 13 dB and the detector offset
potentiometer is adjusted for 13 dB.

Required Test = Power Meter
Equipment n  Power Sensor

Procedure HP 6646
UNDER TEST

POWER METER —

POWER SENSOR

—
-y

an6gaz2d

Figure 7-12. Detector Offset Test Setup

1. Connect the equipment as shown above.
2. Preset al of the equipment.
3. Follow the ingtructions as they are displayed on the PC.
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Output Level
HP 8648A only

Description

Required Test
Equipment

Procedure

7-14 Adjustments

This adjustment creates the dope and offset cdibration data for the
output section.

This adjustment will not alow any calibration data to be stored unless
al of the calibration data points are measured,

= Power Meter
= Power Sensor

HP 6648
UNDER TEST

POWER METER

[=]
8 []=][=[=]=T=]=T=]-]
@ O

IPOWER SENSOR
—

anBa2d

Figure 7-13. Output Level Test Setup

1. Connect the equipment as shown above.
2. Preset al of the equipment.
3. Follow the instructions as they are displayed on the PC.
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AM Level: FE

AM Level: FE

HP 8648B/C/D Only

Description

(Not used for serial prefixes > 3847A/3847U)

This adjustment performs the AM Level adjustment on the Frequency
Extension module by connecting the function generator and the DVM
to motherboard connector J3 1.

This adjustment performs the two adjustments to the output board
that require the use of the voltmeter. It sets up the multiplexer on the
output board to measure dc voltages while the potentiometers are

coooooag

being adjusted.
Required Test = Function Generator
Equipment = DVM . _ _
m J31 Test Point Extender (refer to the “Test Point Extender” section
at the front of this chapter)
Procedure BNC TEE
( BNC to
Alligator Clip
FUNCTION
GENERATOR DIGITAL MULTIMETER
.4 SN
D) [ Jesse=mo
o38ea000] of—/ pS38552 22 2222 68
Output
HP 6648 UNDER TEST
anG23a2d
Figure 7-14. AM Level: FE Test Setup 1
BNC TEE
BNC to A
Alligator Clip
J31-3 J31-6
Chassis Chassis
GND GND
FUNCTION .
DIGITAL MULTIMETER
GENERATOR e P '
5B 8955eE - )
I J EEpE=== ) [ Jese===o
2 o 00O OO0 oo ooos O
05EEEaSE: cooood @ B © 0550o5S o oooo 00 O

output

HP 8648 UNDER TEST

an624a2d

Figure 7-15. AM Level: FE Test Setup 2
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AM Level: FE

minsiss

J30 D

J31:::::!;;

-
J32 —
/
A3 Motherboard =
\ —

L

\
anBt9a2d

Figure 7-16. Location of J31 and J32 on the Motherboard

1. With the line power turned off, install the Test Point Extender on
531.

J31 pin 1 is the rear pin on the right edge of connector 531.
If jumper J32 is installed on the motherboard, remove it.
Turn on the line power.

Connect the equipment as shown above.

Preset al of the equipment.

Follow the ingtructions as they are displayed on the PC.

o o~ w DN
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Predistortion and Detector Offset

Predistortion and
Detector Offset

HP 8648B/C/D Only

Description

Required Test
Equipment

Procedure

(Not used for serial prefixes > 3847A/3847U)

This adjustment sets up the Detector Offset potentiometer on the A10
Frequency Extension board and the Predistortion potentiometer

on the A6 Output board while measuring the power at the RF

Output connector. With the DUT set to 100 MHz, the Detector Offset
potentiometer is adjusted for -10 dBm reading at the RF output.
Then, the Predistortion potentiometer is adjusted for -17.5 dBm at
the RF output. These two adjustments are iterated between until both
power levels are with 0.1 dBm of their respective power levels. The
DUT is set to 1.5 MHz and the Predistortion potentiometer is adjusted
for -17.0 dBm.

n Power Meter

n  Power Sensor
HP 6646
UNDER TEST
| Z
POWER METER —_—
N\
Elu i
0 o0 Dooooo
=N} o
A RF
output
POWER SENSOR
. gm0

| -

an6ga2d

Figure 7-17. Predistortion and Detector Offset Test Setup

1. Connect the equipment as shown above.
2. Preset al of the equipment.
3. Follow the instructions as they are displayed on the PC.
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Prelevel

HP 8648B/C/D Only

Description This adjustment creates the slope and offset caibration data for the
preleveler calibration.

The adjustment will not let you store away any calibration data unless
al of the calibration data points are run.

Required Test = Power Meter
Equipment = Power Sensor

Procedure HP 6648
UNDER TEST

POWER METER

anG8a2d

Figure 7-18. Prelevel Test Setup

1. Connect the equipment as shown above.
2. Preset al of the equipment.
3. Follow the ingtructions as they are displayed on the PC.
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Output Level: Frequency Extension Calibration

Output Level:
Frequency
Extension
Calibration

HP 8648B/C/D Only

Description

Required Test
Equipment

Procedure

This adjustment creates the slope and offset calibration data for the
output section.

The adjustment will not let you store away any calibration data unless
al of the cdibration data points are run.

m Power Meter
= Power Sensor

HP 6646
UNDER TEST

POWER METER

POWER SENSOR J

[
| -

an6ga2d

Figure 7-19.
Output Level: Frequency Extension Calibration Test Setup

1. Connect the equipment as shown above.

2. Preset dl of the eguipment.
3. Follow the instructions as they are displayed on the PC.
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AM Modulator
HP 8648A Only

Description  This is the AM Accuracy adjustment for the 8648A. This adjustment
performs the two adjustments to the output board that require the
use of the voltmeter. It sets up the multiplexer on the output board to
measure dc voltages while the potentiometers are being adjusted.

Measuring Receiver

Required Test =
Equipment = Function Generator
m Audio Analyzer
s DVM
m J31 Test Point Extender (refer to the “Test Point Extender” section
at the front of this chapter)
Procedure AUDIO ANALYZER
DIGITAL MULTIMETER _Z N
= = ’r w I8 O T
[ Jesemeso I:-gga%unnmjﬂg\h
p2E8085S B 8588 00 D no o BEHE838 0 oooo =6

HP 6646
UNDER TEST Chassis| 10 MHz Time Base | MEASURING
J31-1 GND | RefOutput 10 MHz Inputy RECEIVER
FUNCTION —

e

GENERATOR
o
C 0 ooogn 000000 o
T a"0"0 seao &
output

ané15a2d

Figure 7-20. AM Modulator Test Setup
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AM Modulator

J3o \.|j
J31 -

.,

J32 —

/
A3 Motherboard =~ |

\\
anB19a2d

Figure 7-21. Location of J31 on the Motherboard

\

. With the line power turned off, install the Test Point Extender on
531.

J31 pin 1 is the rear pin on the right edge of connector 531.

2. Turn on the line power.

3. Connect the equipment as shown above.

. Configure the audio analyzer Float switch to set the low input to
ground.

5. Preset al of the equipment.
6. Follow the instructions as they are displayed on the PC.
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Time Base DAC

All HP 8648A/B/C/D

A Manual Adjustment This automated adjustment can be replaced by performing the manual
is Available Internal Reference Oscillator Adjustment instead.

Description  This adjustment determines the proper DAC setting to achieve a
frequency reading of 1 GHz + 1 Hz. The DAC settings are then stored

away.
This program determines the proper DAC setting to achieve a
frequency reading of 1| GHz + 1 Hz. The DAC setting is then stored
away.

Required Test = Spectrum Analyzer
Equipment . Primary Frequency Standard

Procedure
HP 6646 SPECTRUM | 10 MHz
UNDER TEST ANALYZER | Ref in/Out

PRIMARY
FREQUENCY
STANDARD

RF Output 10 MHz

-2 to +10dBm
\. yi

an@t2a2d

Figure 7-22. Time Base DAC Test Setup

1. Connect the equipment as shown above.
2. Preset dl of the equipment.
3. Follow the instructions as they are displayed on the PC.
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Motherboard Audio Path

Motherboard Audio
Path

All HP 8648A/B/C/D

Description

DACYy alue;p,: =

DACv aluegzy =

Required Test
Equipment

This adjustment calibrates the internal and external audio paths of the
motherboard by determining the full-scale (100%) DAC values required
for the audio path calibration.

For internal modulation measurements, the DAC is set to a percentage,
DAC Offset Percentage, of its value. The percentage is 70 % for the
HP 8648A and 90% for the HP 8648B/C/D. At each DAC value, the
corresponding output depth/deviation is measured with the measuring
receiver and the dope of the DAC is caculated using the following:
Measuredpepth/Deviation
Slope _( Dioff eatpercentaye) 4095

100

The dope determines the actual value of the DAC required to set the
modulation level a the exact DAC Offset Percentage. The DAC is fine
tuned by measuring the output depth/deviation and adjusting the DAC
until the resulting depth/deviation is within a specified tolerance.

The final value of the DAC for internal modulation measurements is
calculated.

DACYvy aluestpACo f f setpercentage
DACo ffsetpercentage
100

The difference between internal and external modulation involves
compensating for the inaccuracies of the externa function generator.
First, the voltage level of the function generator is set to 1.083 volts
(not 1V) to compensate for the mismatch between its 600 ohm

output and the 50 ohm input of the DUT. Then, the actua voltage

is measured and the target deviation set a8 DAC Offset Percentage

of the measured voltage. The level DAC is adjusted for DAC Offset
Percentage deviation and then the 100% level DAC vaue for externa
modulation measurements is calculated.

DACvaluestpACo f f setpercentage
ActualHP3325BV01tage(DACo]]se!Percentage)
100

= Function Generator
= DVM
m Measuring Receiver
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Motherboard Audio Path

MEASURING RECEIVER

Procedure BNC TEE
HP 8648 19 MHz 0 MHz
UNDER TEST q Ref Out Input
FUNCTION £
GENERATOR | Ext Ref In

e

nEIUDDDDDn ]

.4

noooooo)

]

20

Uu

' AM/FM

BNC TEE

DIGITAL MULTIMETER

N

00 oooo g
oo oooo

DooDoco 0o oo

7-24 Adjustments

Doacooo

oo oooo OO0 O

Figure 7-23. Motherboard Audio Path Test Setup

1. Connect the equipment as shown above.
2. Preset al of the equipment.
3. Follow the ingtructions as they are displayed on the PC.

anB16a2d
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DCFM

DCFM
All HP 8648A/B/C/D

Description  This adjustment is used to calibrate the DC FM. Make sure that
nothing is connected to the MOD INPUT/OUTPUT connector on the
DUT.

Required Test = None
Equipment

Procedure HP 8848
UNDER TEST

ang10a2d

Figure 7-24. DCFM Test Setup

1. Connect the equipment as shown above.
2. Preset al of the equipment.
3. Follow the instructions as they are displayed on the PC.
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Audio Generator

Options 1E2 and 1EP
Only

Description  This program generates the offset and gain calibration values for the

sinewave source on the Al4 modulation generator board.

Required Test = DVM

Equipment
Procedure HP 8648
UNDER TEST
LN
f 3 DIGITAL MULTIMETER
——

Mod Input/Output

an611a2d

Figure 7-25. Audio Generator Test Setup

1. Connect the equipment as shown above.
2. Preset dl of the equipment.
3. Follow the instructions as they are displayed on the PC.
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HF Power Level
Accuracy

All HP 8648A/B/C/D

Description

Required Test
Equipment

Procedure

HF Power Level Accuracy

This is the power level accuracy adjustment for the power range

of 0 dBm to -130 dBm. The first step in this adjustment is to test

the noise floor level to ensure at least 20 dB separation between the
lowest measured power level and the spectrum anayzer noise floor. If
the noise floor does not alow for 20 dB of separation at -130 dBm,
then it is checked at -120 dBm. If there is not 20 dB of separation

at -120 dBm, the test will not be run. If, however, there is 20 dB of
separation at -120 dBm, the -130 dBm correction factors will be set
to the -120 dBm values.

Power Meter

Power Sensor

Spectrum Analyzer

Low Frequency Amplifier
High Frequency Amplifier
6 dB Attenuator

HP 8648
UNDER TEST

POWER METER

POWER SENSOR J

[\
—_

an65az2d

Figure 7-26.
HF Power Level Accuracy Test Setup
for Power Levels > -10 dBm
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HF Power Level Accuracy

7-28 Adjustments

HP 8648 | 10 MHz
UNDER TEST |Ref Out 10 MHz Ref { SPECTRUM ANALYZER

g9t goooog
©EEEEEEEs

E53° BEE888
oono gog
Sonoecs ¢ B

RF
output

ATTENUATOR

an66a2d

Figure 7-27.
HF Power Level Accuracy Test Setup
for Power Levels of -10 to -70 dBm

HP 8648 [ 10 MHz |
UNDER TEST | Ref Out 10 MHz Ref | SPECTRUM ANALYZER
[-]-.-1-1-] ‘

-

6dB
ATTENUATOR

LOW FREQUENCY
AMPLIFIER

anB7a2d

Figure 7-28.
HF Power Level Accuracy Test Setup
for Power Levels < -70 dBm and < 1300 MHz
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HF Power Level Accuracy

HP 8648 | 10 MHz
UNDER TEST | Ref Out 10 MHz Ref § SPECTRUM ANALYZER
1L 7 e

én:nn o

n00000G MDEEa O
N

Input
Output 5CPQ

6dB []
ATTENUATOR HIGH FREQUENCY
AMPLIFIER

an68a2d

Figure 7-29.
HF Power Level Accuracy Test Setup
for Power Levels < -70 dBm and > 1300 MHz

1. Connect the equipment as shown above.
2. Preset al of the equipment.
3. Follow the instructions as they are displayed on the PC.
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LF Output Level

HP 8648B/C/D Only

HP 8648B/C
Frequency Range

Description

Required Test
Equipment

Procedure

7-30 Adjustments

Early versions of the HP 8648B and HP 8648C have a frequency range
that begins at 100 kHz rather than 9 kHz. If the DUT has a frequency
range that begins at 100 kHz, do not run this adjustment.

This adjustment creates and stores the dope and offset calibration
data for the output module from 9 kHz to 100 kHz. This adjustment
will not alow any calibration data to be stored unless al of the
calibration data points are measured.

s DVM
= 50 Q Feedthrough

HP 6646
UNDER TEST

f ) DIGITAL MULTIMETER
— S
Sa

oDoooono o0
Copooon oo ocgooo

50 Q
RF Output Feed Through

an625a2d

Figure 7-30. LF Output Level Test Setup

1. Connect the equipment as shown above.

2. Preset dl of the equipment.
3. Follow the ingructions as they are displayed on the PC.
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LF Power Level Accuracy

LF Power Level
Accuracy

All HP 8648B/C/D

HP 8648B/C  Early versions of the HP 8648B and HP 8648C have a frequency range
Frequency Range that begins at 100 kHz rather than 9 kHz. If the DUT has a frequency
range that begins at 100 kHz, do not run this adjustment.

Description  This adjustment covers the frequency range of 9 to 100 kHz and the
dynamic range of O to -100 dBm. Initialy, the spectrum anayzer is
checked to verify that its noise floor and any residuals are at least
20 dB below the lowest signa measured. If a residua is detected, the
frequency is shifted plus or minus 25 Hz. If the noise floor is too high,
the adjustment is exited.

Signa levels between 0 and -40 dBm are measured directly with a

digital voltmeter (DVM). Lower signal levels are measured using the
spectrum analyzer. All spectrum analyzer measurements are relative
to the -40 dBm DVM measurement.

Required Test = DVM

Equipment = Spectrum Analyzer
m 6 dB Attenuator

® 50 © Feedthrough

Procedure

HP 8648
UNDER TEST

f ] DIGITAL MULTIMETER
il N

L]

oDoooono
Oooooon

Do ooom 00

50 Q
RF Output Feed Through

an825a2d

Figure 7-3 1.
LF Power Level Accuracy Test Setup
for Power Levels of > -40 dBm
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LF Power Level Accuracy

7-32 Adjustments

aQoooo(d oo oot g
ﬁ
Input
50 Q
6 dB
ATTENUATOR

an614a2d

Figure 7-32.
LF Power Level Accuracy Test Setup
for Power Levels of < -40 dBm

1. Connect the equipment as shown above.
2. Preset al of the equipment.
3. Follow the instructions as they are displayed on the PC.
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FSK Deviation

FSK Deviation
Option 1EP Only

Description

Required Test
Equipment

Procedure

This adjustment modifies the FM Multiplier and Out-of-band Kv arrays
used by the signal generator synthesizer module. The purpose is to
provide a more accurate FM sensitivity calibration while operating
with FSK modulation.

m Vector Signa Anayzer

VECTOR SIGNAL ANALYZER

2l &5sea ==
2/oogg goo
Ext Ref Ou 5|S888 5t |[ Ext Ref In
el oooo
HP8648 ( =(8: (98888
UNDER TEST |10 MHz Ret In a8 - 2eed
®e e
3
10 MHz Ref
To IF Section
]
Input

an64a2d

Figure 7-33. FSK Deviation Test Setup

1. Connect the equipment as shown above.
2. Preset al of the equipment.
3. Follow the ingtructions as they are displayed on the PC.
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Filter Path
Option 1EP Only

Description

Required Test
Equipment

Procedure

7-34 Adjustments

This adjustment creates a cdibration array that optimizes deviation
accuracy and nulls the carrier offset with two-level FSK modulation.
Various carrier frequencies, modulation rates and encoder paths are
checked.

m  Vector Signal Analyzer

VECTOR SIGNAL ANALYZER

Z|EEs oo
o/ ogg Boo
Ext Ref Ou =|2888 57 [ xt Refin
Sla oooog
HP8648 r QERCS
UNDER TEST {16 MHz Ref In D 0 @oeded
3
I0 MHz Ref
o IF Section
o ®
RF Output input

anG4a2d

Figure 7-34. Filter Path Test Setup

1. Connect the equipment as shown above.

2. Preset al of the equipment.

3. Follow the instructions as they are displayed on the PC.
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Service Support
Software

Required Test
Equipment

Caution

The Service Support Software contains the program and supporting
files necessary to run the automated performance tests and
adjustments for your signal generator. This section lists the equipment
required to run the software, and gives instructions for installing and
using the software. Refer to the previous section for a description of
each automated adjustment and refer to Chapter 8 for a description of
each automated performance tests.

The part number for the service support software is listed in Table 6-I
and Table 6-2.

The following equipment is required to run the software:
m  Persona Computer (PC) with the following specifications.

a 386/33 MHz CPU or better

o At least 8 Mbytes of RAM

o Hard Drive with at least 350 Mbyte free
a 16-Color VGA Monitor or better

a 3.5inch disk drive

s MS Windows version 3.x or MS Windows 95

This version of the service support software will not operate
properly with MS Windows NT.

2 Button Mouse (optional)

= Printer, MS Windows-supported (for test results documentation)
s HP 82341C HP-IB Interface Card
16-bit HP SICL Libraries must be installed and configured.

Do not ingall this software program on your computer if the ESG
Series Support Software, Version A.02.02 or earlier, is installed on it.

Windows NT@ is a U.S. registered trademark of Microsoft
Corporation.
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Installing the
Software

Note No other MS Windows programs may be running during installation.
Close any MS Windows programs that are currently running prior to
starting the instalation.

1. Insert “Disk 1 ” into the disk drive.

2. To display the Run dialog box:
m For MS Windows 95; Select the Start button, then select

Run ...
s For MS Windows version 3.x: Open Program Manager, then
select Run ... from the File drop-down menu.

3. From the Run dialog box, type a setup and select the OK button.

The Setup window is displayed as it loads files for the instalation.
Once these files are loaded, the HP 8648 Service Software’'s
“Welcome” screen is displayed.

Welcome [x]

Welcome to the HP6648 Setvice Software Setup
% piogram. This program will install HP8646 Service
Software on you computer.

It it strongly recommended that you exit alf Windows programs
before running this setup program.

Click Cancel to qutt Setup and then close any programs you
have running. Click Newt to continue with the Setup program.

WARNING This program is protected Ly copyright law and
intemationat treatres.

Unauthorized reproduction or distribution of this program, or any
poition of it, may result in severe civil and criminal penalties, and
will be prosecuted to the maximum extent possible under law

[ Next> II Cancel I

Figure 7-35. Welcome Screen
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4. Continue with the setup by sdlecting the Next button.

For this installation process, selecting these buttons will cause the
following effect:

Button Action

Next Continue to the next step of the instalation.

Back Step the instalation one step back to the previous
screen.

Cancel Stop the installation and return the computer to

the main MS Windows screen.

Once the Next button is selected, the HP 8648 Service Software’s
“Important Information” screen is displayed. It contains
information that is vital to installing and using the software. In
addition, any new information may also be shown on this screen.

Please READ ALL d this information!

~=PLEASE READ THESE NOTES BEFORE INSTALLING
[Welcome to the HP PC-Setvice Support Software User int

These notes are designed to help you understand charact
d this application and to inform you d any last mirute

changes.

OVERVIEW
The HP PC-Service Support Software User interface requir
additional Test Sdtwae Packagefs) are instaked before
an executable application. See AVAILABLE TEST PACKA
for a list of software that is compatible with this user interfa

0|

I < Back II Next > II Cancel ]

Figure 7-36. Important Information Screen

5. Stop and read this information on the computer monitor before
continuing with the software installation!
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6. Continue with the setup by selecting the Next button.
Once the Next button is selected, the “Choose Destination

Location” screen is displayed. The default location for instaling
the software is C:/HP_SVC/HP8648. You are strongly urged to use

this as the software’s destination folder.

Choose Destination Location >

Setup will install HP8648 Service Software in the following folder
To install to thn folder, click Next

Toinstall to a different folder, click Browse and select another
foider.

You can choose net to install HP8648 Service Software by
clicking Cancel to ext Setup

[ Destination Folder

CAHP_SVCAHPS548

I < Back II Next> I[ Cancel l

Figure 7-37. Choose Destination Location Screen

7. Continue with the setup

Once the Next button is sdlected, the HP 8648 Service Software’'s

by selecting the Next button.

Select Program Folder screen is displayed. This installation

procedure will install the service software icons into a program
new folder name in the Program Folders

text box or select a folder from the Existing Folders list. We

folder. You can enter a

suggest “HP8648 Service Software” as a good folder name.

Select Proaram Folder

B3

Setup will add program tcons to the Program Foldet listed below
You may type 8 new folder name, of select one from the existing
Folderslist Chck Next to continue

ProgramFolders:

COE Network Startup

COE Utils

HP 1_0 Libraries

HP Service Support Software

| < Back IL Next> ll Cance! ]

Figure 7-38.

Select Program Folder Screen

Note This documentation refers to the folder name as “HP8648 Service
Software” in the future, so if you use another name for the folder, be

aware the you will have to note this difference.
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8. Continue with the setup by selecting the Next button.

When this step is complete, the HP 8648 Service Software's “Start
Copying Files’ window is displayed. This window shows the
destination directory and the folder name settings. To change
these settings, select the Back button to the appropriate window
is displayed.

1t Copying Files X

Setup has enough information to stait copying the program fies.
If you want to review or change any settings. click Back. If you
are satisfied with the settings, click Next to begin copying files.

Current Settings:

Destination Directory:  C:\HP_SVC\HP8648
Name of Folder: HP8648 Service Software

[ Concel [ Net> ]

Figure 7-39. Start Copying Files Screen

Note This is the last point that you can cancd the instalation. If you
select the Next button, the installation proceeds until the software is
completely installed.

9. Sdlect the Next button to go ahead with the installation process.

The ingtalation procedure proceeds. The graphic on the left of
the screen (see Figure 7-40) shows the status of each file as it
is copied to the destination directory, the status of each disk
that is being copied, and the status of the overall memory of
the destination. The graphic on the left keeps you updated on
the files that are being copied to the degtination folder and the
progress of the instalation.

S
S

4p
B ke

Figure 7-40. Installation Status Gauge
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When a disk has been copied to the destination, you are notified
to insert the next desk by “Setup Needs The Next Disk” dialog
box.

10. Insert the next disk and select the OK button.

When the ingtalation is complete, the “Setup Complete’ screen is
displayed. You will be asked to select whether you want to read
the README file and the INFO file. You dready read the INFO
file when you sarted the installation.

Setup Complete @

HP8648 Service Software Setup is almost complete.
Select the desired option below

O iwould ke to view the INFOfile

Click Finish to complete HP8648 Service Software Setup

<Back [ Finisn ]

Figure 7-41. Setup Complete Screen

11. Select the README file and sdalect the Finish button.

The MS Windows program must be restarted before you can use
the software.

12. Select Yes, | want to restart my computer now radio button,
then choose the Finish button to restart MS Windows now.

| Setup Complete x

Setup has finished copying fikt to your computer

Before you can use the program, you must restart Windows of
your computer,

© Nes. | wank 1o restait my Computer now}

O No. I will restart my computer later

Remove any disks from theit drives, and then click Finish to
complete setup.

< Back Finish

Figure 7-42. Setup Complete Screen

If you do not want to restart MS Windows at this time, select
the No, | will restart my computer later radio button, but
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remember, you must restart MS Windows before you can use the
software. When you select to restart, the computer reboots and
you can start using the software.

Uninstalling the To uningtall the software from the computer:
Software = MS Windows 95:

1. Display the Control Panel program group by sdlecting Start,
Settings, Control Panel.

2. Select the Add/Remove Programs icon.

3. From the Ingtal/Uninstall Tab in the Add/Remove Programs
Properties dialog box:

a Select HP8648, then sdlect the Add/Remove button.

b. Sdlect HP8648 Service Software, then sdlect the Add/Remove
button.

4. The program is removed but the path has not been removed.
Click the details button and note path, then click OK.

5. Display the MS Windows Explorer dialog box by selecting Start,
Programs, Windows Explorer.

6. Select the path that you previously noted, then select Delete
from the Files drop-down menu to delete the path .

s MS Windows version 3.x:

1. From Program Manager, click on program group (HP Service
Support was the programs default title) to highlight the program
group name.

2. From the File drop-down menu, select Delete.

3. From File Manager, sdect the subdirectory where the program is
stored. (The programs default subdirectory was hp._svc.)

4. From the File drop-down menu, select Delete.
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Running the Service

Support Software Starting the Software

1. Start the software using the steps appropriate for the version of MS
Windows that is installed on your PC.

= For MS Windows version 3.x:
a. Open the Program Manager window.
b. Open the HP Service Support program group.
c. Sdect the HP Service Support icon.

=] Program Manag -]~
File Options Window Help
=] HP Service Support [+]~
\t Main  Accessories
HP8648 HP8648info  [HP'S HP8648 Frmy e
Readme ° Sofli::‘;e Motherboard
Startup Personal Aws

Figure 7-43. HP Service Support Program Group

= For MS Windows 95:
a Select Start.
b. Select Programs.
c. Sdlect HP Service Support Software.
d. Select HP Service Support.

HP Service Software for PC's  »

Figure 7-44. HP Service Software for PC’s Selections
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2. Once the User Information dialog box (Figure 7-45) is displayed,
enter the user name and the password.

a In the User Name box @, enter User. (Case is important.)
b. In the Password box (@, enter User. (Case is important.)
c. Select the OK button.

wk758a

Figure 7-45. User Information Dialog Box
Identifying the DUT

Select An Instrument Family: Salact Modal:
HPB8540A,
HP36488
HPAOGABC
HP864B0

Sernial Number Addrezs

L |

Figure 7-46. DUT Selection Dialog Box

When the “DUT Selection” dialog box is displayed,

1. Make sure that HP8648 is selected in the Select an Instrument
Family list.

2. In the Select Modd list, select the instrument model of the DUT to
be adjusted or tested.

3. In the Serial Number box, enter the complete serid number of the
DUT.

4. In the Address box, enter the two-digit HP-IB address of the DUT.
Press the key to display the DUT’s IIP-113 address.
5. Select the OK button.
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Selecting the Performance Test or Adjustments and the Test

Equipment
Select Test Equipment and Tests ]

TEST SELECTION TEST EQUIPMENT SELECTION

& Performance Tests " Adjustmenta Device Type:

POWER LEVEL ACCURACY ALDID ANALYZER -~
DIGITAL VOLT METER
FUNCTION GENERATOR >
Modak

nselact |

Required Test Equipment: Available Test Equipment:

Selected Tesls: Selected Test Equpment:
Add Remove| Clear. Add |  Removel Cleari |

Figure 7-47. Select Test Equipment and Tests Window

When the Select Test Equipment and Tests window is displayed,
1. Sdect either the Performance Tests radio button to display the list

of automated performance tests or the Adjustments radio button to
display the list of automated adjustments.

. From the list of performance tests or adjustments, select the tests

or adjustments that you will perform on the DUT. Select the test
name by clicking on it. The selected tests are highlighted.

You can sdect al of the performance tests or adjustments by
sdecting the Select All button. You can unsdlect all of the sdlected
tests or adjustments by selecting the Unsdlect button.

As each test or adjustment is sdlected, the test equipment required
to perform the test or adjustment is listed in the Required Test
Equipment box. As each test or adjustment is removed from

the list, the test equipment required to perform the test or
adjustment is removed from the list. Only the test equipment for
the highlighted tests is displayed in the list.

. Once the tests are highlighted, identify all test equipment listed in

the Required Test Equipment box. To identify a test equipment
instrument:

a. Select the type of device from the Device Type list.
b. Select the model number from the Modd list for the device.

c. Sdect the devices serial number from the Available Test
Equipment list.
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Changing the HP-IB
Address

d. Sdlect the Add button to add the device to the list in the
Selected Test Equipment box.

The following buttons are available for the Selected Test
Equipment box:

Button Action

Add Copies the test equipment highlighted in the
Available Test Equipment box to the Sedected
Test Equipment box.

Remove Removes the highlighted test equipment from
the Sdlected Test Equipment box.

Clear Removes dl of the test equipment from the
Selected Test Equipment box.

If necessary, the test equipment HP-IB address can be changed ajter
it is added to the Selected Test Equipment box. Change the HP-IB
address by pressing the right arrow on the keyboard until the HPIB
Address sdlection in the Selected Test Equipment box is selected. The
HP-IB address is selected when it has a dark box around the selection.
Then, type the new HP-IB address and press Enter to change the
address.

€. Repeat the previous steps for each test equipment instrument.

4. Once the test equipment has been identified, select the Add
button located above the Selected Tests box to add each of the
highlighted tests or adjustments. The tests or adjustments that
were highlighted are now displayed in the list in the Selected Tests
box.

The following buttons are available for the Selected Tests box:
Button Action

Add Copies the tests and adjustments highlighted in the
list of tests and adjustments to the Selected Tests
box.

Remove Removes the highlighted tests and adjustments
from the Selected Tests box.

Clear Removes al of the tests and adjustments from the

Selected Tests box.

5. If the appropriate tests or adjustments are listed in the Selected
Tests box and the appropriate test equipment is listed in the
Selected Test Equipment box, select the OK button.
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7-46 Adjustments

Defining the Location where the Test Results are Saved

a hp_sve
4 hp8648

Figure 7-48. Save As Dialog Box

1. When the “Save As’ diadog box is displayed, select the File Name

box and enter the file name into which you would like to save the
test results.

The results file name suffix is log. The results are saved
automatically to the log file. You may select the directory into
which you would like to save the file by changing the drive and
folder in this window. This file is a text file and can be viewed
using many text editors. Notepad, a standard accessory in MS
Windows, is an example of a text editor that can be used to view
text files.

. Once you have sdlected the drive, folder, and assigned a file name,

select the OK button to save these settings for when the tests are
complete.
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Running the Tests and Adjustments

oyt HPBE4SC Serial # 8003AD1234 ]

| Selont rynito atmt

Figure 7-49. HP Service Support Software Window

Once the HP Service Support Software window is displayed,

1. Sdect the Run button to start the automated tests or adjustments
displayed in the Selected Tests box.

The software steps through the tests or adjustments sequentialy.
2. Follow the ingructions displayed on the PC monitor.

Each automated performance test or adjustment is described in
detail in Chapter 7 or Chapter 8. These description compliment the
instructions provided by the software.

Reviewing the Test and Adjustment Results

Once the tests have finished running, you will want to review the
results of the tests. The HP Service Support Software window
displays the DUT model number and serial number, the selected tests,
the results of the sdlected test, and the current test information. Six
buttons, which are used to control the testing, are also displayed..

puT: [HPEASC | serial# [pao3A01234

Selected Tests Selected Tast Results:

P I L Result UL =
P Jee e o

[4 u
v 1 »

Figure 7-50.
HP Service Support Software Window Displaying Test Results

The Selected Tests box displays the name of the selected tests, the
passfail status (P/F) of each test that has been run, the total number
of points that each test checks, and the number of points that passed
and failed for each test. The pass-fail status indicates a failure if any
point in that test fails.
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7-48 Adjustments

The Selected Test Results box shows the results of the test that is
highlighted in the Selected Tests box. The Selected Test Results box
shows the passfail status (P/F). The lower limits (LL), the measured
value (Result), the upper limits (UL), and the measured units (for
example, kHz, mV, or dBm) for each test point checked by the
performance tests and some adjustments. “**” indicate values not
displayed by the adjustments.

The Current test box shows the results of the test that is currently
running. The pass-fail status (P/F). The lower limits (LL), the
measured value (Result), the upper limits (UL), and the measured
units (for example, kHz, mV, or dBm) for each test point checked by
the performance tests and some adjustments. “**” indicate values not
displayed by the adjustments.

The following buttons are aso displayed on the HP Service Support
Software Window. These buttons are used to control the testing. Only
the buttons that are appropriate are active. For example, if the test is
already in progress, the Run button would not be active.

Button
Run

stop

Restart

Next Test

Rerun
Abort

Action

Start running the highlighted test when initialy
starting the testing.

Continue running the current test at the

next data point after the testing was stopped.

Stop the test that is currently running. The test stops
after making the next measurement.

Rerun a test that was running when the testing was
stopped. This restarts the test from the beginning.

Quit running the current test and give it a Fail status.
Then, continue testing with the next test.

Restart the testing at the beginning of the first test.
Quit testing. Abort al tests.
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Printing the Test and Adjustment Results

Once the tests are complete, a dialog box is displayed that asks if

you want to print the log file. See Figure 7-51. The log file is the

file in which the test (or adjustment) results are stored. Select the
Yes button to print the test results using the printer connected to
LPT1. Choosing the No button alows you to exit the program without
printing the test results.

= HP Service Support Software

Do you want to print the log file?

Yes: No

Figure 7-51. Print the Log File? Dialog Box

There are two other methods of printing the test results. The first
method is selecting the Print selection from the File drop- down
menu. The software asked you to define the computer path and file
name when the tests were performed. The default directory is “log”
subdirectory of the destination directory where you installed the
software. (C:\hp_svc\hp8648\ was the default destination directory.)

The second alternative method of printing is opening the file in a text
editor and printing the file in the text editor.

Exiting the Software
Exit the software by selecting Exit from the File drop-down menu.

Pressing Alt-F4 on the keyboard is an alternate method of exiting the
software.
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Support Software
Administration

7-50 Adjustments

The following section shows you how to administer and run the
Service Support Software. The software’s administrative functions
alow for the addition or removal of al necessary test equipment,
software drivers, and test procedures. This would include additional
software drivers (as they are released) to extend the range of tests
and equipment supported by the test set, or maintenance releases of
the current drivers.

Software Configuration

Follow the instructions below to configure the software to run in
either User mode or Administration mode.

Start the software using the steps appropriate for the version of MS
Windows that is installed on your PC.

s For MS Windows version 3.x:
1. Open the Program Manager window.
2. Open the HP Service Support program group.
3. Select the HP Service Support icon.
= For MS Windows 95:
1. Select Start.
2. Select Programs.
3. Select HP Service Support Software.
4. Select HP Service Support.

The service support software has two configurations. User and
Administration. The following sections explain the difference between
the two configurations.

User Infmation | _‘—]

5 &

wk758a
Figure 7-52. The User Information Window
The User Configuration. Logging on in User Configuration only
allows access to the instrument’s performance test and adjustments.
Refer to the section titled, “Starting the Software’.

The Administration Configuration. Logging on in Administration
Configuration supports al administrative functions including the
addition of new equipment and the ingtallation of test procedures and
device drivers.

1. Refer to Figure 7-52 and fill in the fields in the User Information
window:

a In the User Name field (item 1), type in the word Admin. (Case
is important.)


https://www.manualsplus.com/

b. In the Password field (item 2), type in the word Falcon. (Case is
important.)

2. Click OK. (Canced closes the software application.)

Adding Test Equipment

Before any performance tests can be run, your specific test
equipment must be entered into the software database containing
the seriad numbers, calibration dates, HP-IB address, and traceability
information for each individua component. Only equipment which
has been entered into the system will be available for the test
equipment selection process during the test setup. To add test
equipment, follow the instructions below:

1. Refer to Figure 7-53. In the File drop-down menu, select Test
Equipment (item 4).

Test Equipment Drivers...
Test Drivers...
4 Datapacks...

Print Log File

wk778a

Figure 7-53.
Test Equipment Drivers in the File Drop-Down Menu

2. Refer to Figure 7-54. In the Test Equipment dialog box, select the
Device Type for the new equipment you are adding (item 5).
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IDIGITAL VOLT METER
FUNCTION GENERATOR

Test Equipment

:  ‘ ll ‘F‘Iemdvn‘;t_.‘_ I
P

wk797a

Figure 7-54.
Adding Test Equipment Using the Test Equipment Menu

3. Sdect the modd of the device (item 6).

4. Click Add (item 7).

5. In the New Test Equipment window (refer to Figure 7-55), enter
the following parameters into the appropriate box:

Serial  Number
HP-IB Address

Cd Due Date
Trace Number

Cdlibration Type

7-52  Adjustments

of the new equipment (item 8).

of the new equipment (item 9). This address
must be in the range of O through 31 and it
should not conflict with any other instrument
address aready present in the test setup.

Note: The power sensor must be assigned
HP-IB address -1 (negative 1).

the projected calibration due date of the new
equipment (item 10).

the calibration tracking number (item 11). This
is the last required item.

(optional) is used only when special calibration
data is associated with the device being added,
and only as a function setup by the factory for
equipment requiring specific calibration data
(item 14). The only devices currently requiring
this feature are power sensors.

Table 7-2 is an example of the calibration
information that is required to insure accuracy
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Note

in measurements using the power sensor. This

window

is accessed for data entry by selecting

the words CAL DATA from the Calibration
Type field in the Edit or New Test Equipment
window, Figure 7-55.

Table 7-2.
An Example of Calibration Data for Power Sensors
Frequency Calibration Factor
(MHz) (%)
0.1000 97.6
0.3000 98.9
1.0 99.1
3.0 99.4

New Test Equipment

wk798a

Figure 7-55.

Adding the Equipment Information Using the New Test

Equ

6. Click OK (item 12).

ipment Window

The seriad number of the test equipment added will be displayed in
the Equipment field of the Test Equipment dialog box (Figure 7-54,

item 13).
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Removing Test Equipment

Removal of test equipment is accomplished using the Test Equipment
dialog box. Refer to Figure 7-56.

1. Sdlect the Device Type of the test equipment to be removed (item
15).

Test Equipment

GITAL VOLT METER
FUNCTION GENERATOR

wk799a \@

Figure 7-56.
Removing and Editing Test Equipment Using the Test
Equipment Window

2. Select the modd of the test equipment to be removed from the
Models field (item 16).

3. Sdlect the serid number of the test equipment to be removed from
the Equipment field (item 17).

4. Click Remove (item 18).
5. Click Close (item 19).
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Editing Test Equipment

Editing of test equipment parameters is accomplished using the Test
Equipment dialog box. Refer to Figure 7-56.

1. Sdect the Device Type of the test equipment to be edited (item
15).

2. Sdlect the model of the test equipment to be edited from the
Models field (item 16).

3. Select the serid number of the test equipment to be edited (item
17).

4, Click Edit (item 20). Change the fidld parameters as necessary.

5. Click OK (Figure 7-55, item 12).

6. Click Close (item 19).
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Caution

7-56  Adjustments

Adding Device Drivers

The following three procedures. Adding/Removing Device

(Test Equipment) Drivers, Adding/Removing Test Drivers, and
Adding/Removing Datapacks are included for informational purposes.
These procedures should only be used when instructions are provided
describing which drivers or datapacks need replacement or removal.

Follow these instructions to add test equipment device drivers to the
program:
1. Log into the software normally until Select Test Equipment and

Tests window is displayed. Click the Cancel button to close the
Select Test Equipment and Tests window (item 3 in Figure 7-57).

Seleat Test Fouipment amd Tests

i TEST SELECTION TEST EQUIPMENT SELECTION

! GlofomonceTeuts  C Adiustmonts  Device Type:

+ |POWER LEVEL ACCHRACY 'AUDIO ANALYZER Py
DIGITAL VOLT METER
FUNCTION GEMERATOR h
Model:

Ty p—" |

Required Test Equipment: Available Tes! Equipment.

= 1| ,

Figure 7-57. The Select Test Equipment and Tests Window

2. Refer to Figure 7-58. In the File drop-down menu, select Test
Equipment Drivers (item 21).
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T VHESGmé;l_eEIJpputt Sultware

Jest Help
Test Equipment Drivers...
Test Drivers...
Datapacks...

Test Equipment...

Print Log File

wk784a

Figure 7-58.
Test Equipment Drivers in the File Drop-Down Menu

This selection alows for the addition or removal of software
drivers for the test equipment being used to verify the
performance of the DUT.

3. To add a device driver to the existing list of test equipment drivers,
click Add (Figure 7-59, item 22).

Test Fquipment Drivers

DRV33120.DLL

|pRv3ass pLL

DRV438.DLL |
V4400.DLL o
DRV53131 DLL Device Type:
DRVB563.DLL |
DRVB663.DLL

DRV8902.DLL
DRV8903.DLL
DRVB904.DLL
_ |pRvsaaaipiL
. i|pRVSNSOR.DLL

Models Supported:

wk765a
Figure 7-59.
Adding a Device Driver Using the Test Equipment Drivers
Window

Adjustments  7-57


https://www.manualsplus.com/

4. Refer to Figure 7-60. Using the standard file search procedure,
select the driver that you are adding and click OK (item23).

[ 3075_03a.dil
3075_04a.dIl
3075_09a.dll
33075_02.dil
33075_03.dlI
.| 33075_04.d1l
33075_07.dIl
33075_08.dIl

Driver Flle: (=.di

wk787a

Figure 7-60.
Using the Open Dialog box to Search for a Device Driver File
to Add

The selected driver should now be displayed in the Test Equipment
Drivers dialog box, as seen in Figure 7-61.
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Removing Device Drivers

Removal of device drivers is accomplished using the Test Equipment
Drivers dialog box. Refer to Figure 7-6 1.

1. Refer to Figure 7-61. Select the driver (.dll) file to be removed
(item 26).

ipment Drivers

2 DRY33120.D11L
DRV3458.DLL

Device Type:
“IFUNCTII]N GEMERATOR

DRV8902.DLL

: ) [HP331208
" |DRVS89441.DLL ‘
DRVSNSOR DLL

wk766a

Figure 7-61.
Removing a Device Driver Using the Test Equipment Drivers
Window

2. Insure that the information displayed in the Version, Device Type,
and Models Supported fields reflects the current information for

the selected driver.
3. Click Remove (item 25).
4. Click Close (Figure 7-59, item 24).
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Adding Test Drivers

The Test Drivers window dlows for the addition of software drivers
for the test procedures being used to verify the performance of the
DUT. Follow these instructions to add a test driver:

1. Refer to Figure 7-62. In the File drop-down menu, select Test
Drivers (item 27).

ESG Series Support Settware
@ ISR Test Help
Tegt Equipment Drivers...
lest Drivers...

Datapacks...

Test Equipment...

Print Log Flle
Exit Alt+F4

wk792a

Figure 7-62. Test Drivers in the File Drop-Down Menu

2. Refer to Figure 7-63. To add a test driver to the existing list of test
drivers, click Add (item 28).
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3075_03A.DLL
3075_04A DLL
3075_09A.DLL
33075_02.DLL
33075_03.DLL
33075_04 DLL
33075_07.DLL
33075_08.DLL
33075_09.DLL
33075_11.DLL
33075_90.DLL
35568 _PL.DLL
43000_10.DLL
43000_20.DLL
| 43002_23.DLL
43002_33.DLL
ADJ9902.DLL
ADJS303.DLL

t

wk774a

Figure 7-63.
Adding a Test Driver Using the Test Drivers Window

3. Refer to Figure 7-64. Using the standard file search procedure,
select the test driver that you are adding and click OK (item 29).

|=di

3075_03a.dll
3075_04a.dil
3075_09a.dll
33075_02.dll
33075_03.dll
33075_04.dll
33075_07.dIl
33075_08

Driver Files {=.dll)

wk773a
Figure 7-64.

Using the Open Dialog Box to Search for a Test Driver File to
Add

The selected driver should now be displayed in the Test Drivers
dialog box, as seen in Figure 7-63.

4. Click Close (Figure 7-63, item 30).
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Removing Test Drivers

Removal of test drivers is accomplished using the Test Drivers dialog
box. Refer to Figure 7-65.

1. Select the driver (.dll) file to be removed (item31).

3075 03ADLL
3075_04A.DLL
3075_09ADLL
335 02pDLL 0 B

AUDIO ANALYZER
MEASURING RECEIVER

| Tests Supponted: .
INTERNAL FM DISTORTIC

wk775a

Figure 7-65.
Removing a Test Driver Using the Test Drivers Window

2. Insure that the information displayed in the Version, Device Type,
and Modeds Supported fields reflects the current information for
the selected driver.

3. Click Remove (item 32).
4. Click Close (item 33).
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Adding Datapacks

The addition of datapacks is accomplished using the Datapacks dialog
box. The Datapacks window allows for the addition of datapacks for
the test procedures being used to verify the performance of the DUT.
Follow these instructions to add a datapack:

1. Refer to Figure 7-66. In the File drop-down menu, select
Datapacks (item 34).

| ESG Series Suppurt Suflware

l ISl Test Help

| Test Equipment Drivers...

| Test Drivers...
Datapacks...

Test Equipment...
Print Log File

Alt+F4

wk793a

Figure 7-66. Datapacks in the File Drop-Down Menu

2. Refer to Figure 7-67. To add a datapack to the existing list of
datapacks, click Add (item 35).
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atapacks

[ABUSCALDP “
|aLcADJ.DP
ALCBIAS.DP \

LCFLAT.DP
, |AMA_1.DP
AMA_2.DP
AMA_3.DP
AMA_4.DP
AMAUPTH.DP
AMD_1.DP
AMD_2.DP

wk794a

Figure 7-67. Adding a Datapack Using the Datapacks Window

3. Refer to Figure 7-68. Using the standard search procedure, select
the datapack that you are adding and click OK (item 36).

hodsrcgn.dp

12N
£ hp_esg
3 backup
3 bin

] datapack

7 List Files of Type: Drives:
Datapack Files (*.dp)

wk795a

Figure 7-68.
Using the Open Dialog Box to Search for a Datapack File to Add

The selected driver should now be displayed in the Datapacks
dialog box, as seen in Figure 7-67.

4. Click Close (Figure 7-67, item 37).
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Removing Datapacks

Removal of datapacks is accomplished using the Datapacks dialog box.
Refer to Figure 7-69.

1. Select the datapack (.dp) file to be removed (item 38).

ALCADJ.DP
ALCBIAS.DP
|ALCFLAT.DP
|aMA_1.DP
|aMa_2.DP
|aMa”3.0P
|AMA_4.DP
AMAUPTH.DP
|AMD_1.0P
AMD_2.DP

wk796a

Figure 7-69.
Removing a Datapack Using the Datapacks Window

2. Click Remove (item 39).
3. Click Close (item 40).
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Motherboard Repair  Using the motherboard repair utility, you can:

Utility & Enter the information required for changing the A3 motherboard to
the PC and download that information to the controller portion of
the motherboard.

As an example of its use, this utility should be used after changing
the motherboard in an HP 8648 or after an option has been added.

Caution After information is downloaded to the motherboard, a complete
calibration is required because calibration data is erased during the

download.

m Read the instrument information that is stored in the HP 8648
motherboard.

This is a safe way to view the information stored in the
motherboard. You do not run the risk of accidentally downloading
information to the motherboard and causing the instrument to
require a complete caibration. The information that this utility gets
(reads) from the motherboard is.

o Instrument serial number

o Instrument model number

o Attenuator part number and seriad number (HP 8648B/C/D only)
o Options installed in the instrument
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HP-IB Address In the HP8648 Motherboard Repair Utility window (see Figure 7-74),
notice the three-digit HP-IB address. The first digit is the bus number
to which the HP-IB card that is instaled in the PC is set. The last two
digits are the HP-IB address to which the HP 8648 is set.

If the last two numbers do not match the actual address to which
the HP 8648 is set, an 1/O port error with a message similar to the
Figure 7-70 is displayed.

{170 Port Error: 3]
‘oo Thel/Dprdriver retunad the followingermor.
(X ) T imeout occurred

Press OK to retry.

| oK l | Cancel

Figure 7-70. 1/O Port Error Message

This can be corrected by:

m Changing the actual HP 8648 HP-IB address to match the last
two digits displayed in the HP-IB address entry in the HP8648
Motherboard Repair Utility window.

To change the HP-IB address on the HP 8648:

1. On the HP 8648, press and press the keys to match the
last two digits of the HP-IB address entry in the motherboard
repair utility window.

2. Click the OK button on the 1/O Port Error.

s Changing the last two digits displayed in the HP-IB address entry in
the HP8648 Motherboard Repair Utility window to match the actual
HP 8648 HP-IB address.

Tb change the HP-IB address in the motherboard utility software:
1. Click the Cancel button on the 1/O Port Error.

2. In the HP8648 Motherboard Repair Utility window, change the
last two HP-IB address digits to match the actual HP 8648 HP-IB
address.
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Reading Information from the A3 Motherboard

This is a safe way to view the information stored in the motherboard.
You do not run the risk of accidentally downloading information to

the motherboard.
To read information from the A3 motherboard, follow these steps:

1. Open the HP8648 Motherboard Utility by:
= For MS Windows version 3.x:
a. Open the Program Manager window.
b. Open the HP Service Support program group.
c. Select the HP8648 Motherboard Utility icon.

T<1=

| Program Manager
File QOptions Window Help

- HP Service Support Tv]a
Main Accessories

HPBB48 HPBE48info  HP Service e Frere
Readme Software BH
StatlUp Personal Apps

Figure 7-71. HP Service Support Program Group

= For MS Windows 95:
a Select Start.
b. Select Programs.
c. Select HP Service Support Software.
d. Select HP8648 Motherboard Utility.

2.+] HP Service Softwae for PC's  »

Figure 7-72. HP Service Software for PC’s Selections

2. When the User Information didog box requesting a password is
displayed (see Figure 7-73), leave the password box empty and

select the Cancel button.
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Uscr Information — =]

Proceed with this progiam only 1 have JUST REPLACED TH
MOTHERBCARD on an HP3648 R’:‘;ignil Genetaton, o if you aEc
updating the OPTION CONFIGURATION.

Press OK [ d) to update aquy ot CANCEL 1o view
aquipment status only.

Password:

L ]
Lok ] [ cancar ]

Figure 7-73.
Password Requested by User Information Dialog Box

3. The HP8648 Motherboard Repair Utility window is displayed aong
with the following information that is stored in the motherboard.
Refer to Figure 7-74.

s The instrument serial number @
m The instrument model number Q)

s The atenuator part number and serial number @)
(HP 8648B/C/D only)

= The options installed in the instrument @

QHPBIMG Motherboard Repair Utikity EI
Please enter the HP-IB address to - Select the desired Model
establish communication with tha DUT & HPBBABA @
© HPB648B —1
Enter the DUT dd & HPB648C
219 < HP8648D
G Enter the derived Serial Number ] | Select the installed Options =———————x,
3538A01234 D 1ES - HIGH STABILITY TIMEBASE
D 1E6 - PULSE MODULATION @
) [0 1EA - HIGH PDWER 1
Enter the desired Al 1 Attenuator Numbers = [J 1EP - PAGER/ENCODER
3 Last 4 digis of 5 digit Serial
part number number D HO1- RF REMAINS IN SAME STATE
012345678 [ 1E2 - AUDIO OSCILLATOR
Progress Indicator
O
I LCancel ” Send Data 1

Figure 7-74. HP8648 Motherboard Repair Utility Window

4. When you have finished reading the information stored in the
motherboard, select the Cancel button to exit the program.

The Get Data can be used if your checking the data stored on
additional motherboards.
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Storing Information in the A3 Motherboard
To store information to the A3 motherboard, follow these steps:
1. Open the HP8648 Motherboard Utility by:
m For MS Windows version 3.x:
a. Open the Program Manager window.
b. Open the HP Service Support program group.
c. Select the HP8648 Motherboard Utility icon.

= | Program Manager -]~
File Qptions Window Help

=] HP Service Support =i
FJ: M an Accessolies
HPEE48  HP8adsinfo  HP Service D .

Readme Software
startup Personal Apps

Figure 7-75. HP Service Support Program Group

s For MS Windows 95:
a Select Start.
b. Sdect Programs.
c. Sdlect HP Service Support Software.
d. Select HP8648 Motherboard Utility.

Figure 7-76. HP Service Software for PC’s Selections

2. When the User Information dialog box requesting a password is
displayed (see Figure 7-77):

a. Type the following password in the password box: 8648
b. Select the OK button.
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[Usex intormation [m]

s o A T
updating the DPTION CONFIGURATION.

Press OK (9 ~ 10 update : or CANCEL 10 view
equipment stalus only.

Patsword:

l ]
HLOKj | Concel ]

Figure 7-77.
Password Requested by User Information Dialog Box

3. The HP8648 Motherboard Repair Utility window is displayed so
that the instrument information can be edited and stored in the
motherboard. Refer to Figure 7-78. Edit the information in this
window to reflect the actual HP 8648 has been changed.

Instrument Serial Enter the complete serial number of the

Number @ instrument that has been changed.

Instrument Model Select the model number of the instrument

Number @ that has been changed. Only one model
number may be selected.

Attenuator 1D For HP 8648B/C/D models only, enter the

Numbers @ last four digits of the All attenuator part

number and the five digits of the All
atenuator serial number. For HP 8648A,
these fields are given a default state of not
applicable (N/A) and may not be changed.

Options Installed @ Select al options that are actualy installed

in the instrument that has been changed.
More than one may be selected. Any
options that are not available with the
instrument model number selected are
grayed out and are not accessible. Select
the correct instrument model number
before selecting the options installed.

Caution Selecting options that are not actualy installed in the instrument will
cause erroneous information to be saved in motherboard and will
affect the instrument calibration.
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Caution

7-72 Adjustments

wHPﬁsls Motherboard Repair Utility M (=]

Please enter the HP-1B address to Select the desired Model

establish communication with the DUT O HPBE4BA @
< HPB64SB -1
Enter the DUT current addi > HPBE48C
130 <> HPB648D
Enter the desited Serial Number | Select the i Hled Options
®\ 3538A01234 [ 1ES HIGH STABILITY TIMEBASE

[} 1E6 -PULSE MODULATION l_“@

1EA - HIGH POWER
~Enter the desired All Attenuator Numbers- O

o o ) [ 1EP - PAGER/ENCODER
Last 4 digits of 5 digit Serial
\___pal! number number D HO1 -RF REMAINS IN SAME STATE
012345678 [J 1E2 - AUDIO OSCILLATOR
Progress Indi
®Lgoocos
' Get Data ] | Send Data | | LCancel '

Figure 7-78. HP8648 Motherboard Repair Utility Window

Once the Send Data button is sdlected, the download process is
started and can not be stopped. Calibration data will be erased and a
complete calibration will be required.

4,

When you have finished entering the information for the
instrument that has been changed, download it to the motherboard
by sdecting the Send Data button.

While the information is being downloaded to the motherboard, the
Progress Indicator (refer to & in Figure 7-78) cycles through the
indicator diamonds until the download is complete. This process
can take severa minutes to complete.

Once the information has been stored in the motherboard, select
the Get Data button to read what is stored in the motherboard.
Verify that this information is correct.

If the information stored in the motherboard is not correct, repeat
steps 3 and 4.

After the correct information has been stored in the motherboard,
select the Cancel button to exit the program.
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PerformanceTests

Calibration Cycle

The procedures in this chapter test the electrica performance of the
signa generator. These tests do not require access to the interior of

the instrument.

This chapter contains the following information:

Required Test
Equipment List

Performance Tests

Test Records

A ligt of al the equipment required to
perform these manual performance tests. For
a comprehensive list of al test eguipment
required to perform these tests plus the
manual adjustments, and the automated
adjustments and performance tests, see
Chapter 5, “Service’.

The manual and automated performance tests
required to verify the signal generator to its
specifications. Most of these performance tests
are performed manually, however, there is a
single automated performance test.

The Power Level Accuracy performance test is
the automated test. If this test is run, the RF
Level Accuracy performance test, one of the
manual tests, does not need to be performed.
The description for this automated performance
test is located after the descriptions for the
manual performance tests. Refer to “Service
Support Software” in Chapter 7 “Adjustments’
for information on using the service support
software that runs this performance test.

A test record for each model of the HP 8648 is
located at the end of this chapter. These test
records are used to record the measurements
for the manual performance tests. Keep these
copies as masters and use a photocopy for each
calibration.

See Chapter 4, “Specifications, ” for the specifications for each

HP 8648 model.

This instrument requires periodic verification of performance. Under
normal use and environmental conditions, an instrument should be
calibrated every 2 years. Norma use is defined to be about 2,000

hours of use per year.
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Required Test = HP 8903B Option 051 Audio Analyzer

Equipment DiStortion aCCUraCy ...............ccoeeeeeeeiiiieennnn.. +1 dB
Residual distortion .......................... -80 dB at 80 kHz BW
30 kHz low-pass filter
AC level accuracy +4%
CCITT weighting filter

s HP 8902A Measuring Receiver

FM accuracy ..........oooviiiiiiiininnnn. +2% of reading +1 digit
AM aCCUraCy ..........coviiiniiniinnnnn.. +2 % of reading &+ 1 digit
Range ... 150 kHz to 1300 MHz
Filters oo ,300 Hz high-pass

................................................... 15 kHz low-pass
DEtECIOrS ..t .Peak +

s HP 85633 RF Spectrum Analyzer

Frequency range ............cooviiiiiiinnnnnn.. 1 MHz to 4000 MHz
Relative level accuracy ..............ccooviiiiiiiiiiiiiiiiin. +2 dB

(harmonic and spurious measurements)
100 Hz digital resolution BW filter (required for power accuracy)
Displayed average noise:

I00KHZ ... -110 dBm
IMHztoI0MHZ ... . -130 dBm
IOMHZtOAGHZ ... -134 dBm
RFE INput VOWR . 1:1.5

External timebase input
s HP 8663A Synthesized Signal Generator

Frequency range .............c.covevvnennnn. .11.5 MHz to 2500 MHz
Output level ..o + 16 dBm
Meets 8663A single-sideband phase noise specifications

s HP 5350B Frequency Counter

Frequency range ............ccooiiiiiiiiiininnnn.. 10 Hz to 20 GHz
Frequency accuracy .............coeeevvnieeenns +4 Hz at 4000 MHz
(Includes reference accuracy and counter accuracy)

s MDC-174 RF Mixer

Frequency range (RF and LO ports) ........... 1 MHz to 2800 MHz

Frequency range (IF port) ..................... 1 MHz to 2000 MHz

Maximum input (LO port) .........ccceieiiiiiininniin. +26 dBm
m MDC-164 RF Mixer (Required for HP 8648C/D only)

Frequency range (RF and LO ports) ........ .500 MHz to 9000 MHz

Frequency range (IF port) .................... 10 MHz to 2000 MHz

Maximum input (LO port) ..........ccoieieiiiininniin. +24 dBm
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s HP 438 Power Meter

Instrumentation accuracy ... ...l +0.5%
Power reference accuracy .. ... ... ...l 0.9%
s HP 8481D Option H70 Power Sensor
Frequency range ...............cccovvvvenneen.. 100 kHz to 4.2 GHz
Power range ...............ccoiiiiiiiiiiiii -70 dBm to -20 dBm
Maximum SWR:
100kHzto 300 kHz . . .. .. ... ... ... i, 1:1.2
300kHz t0 2GHz ... ... ... . . i, 1:1.15
2 GHzt042GHz . ... ... .. . ., 1:1.4
Power linearity (-30 to -20 dBm) ... ........................ +1%
Cal factor accuracy ...................ccccoiiiiiiiiiii. < 1.6%
s HP 8482A Power Sensor
Frequency range ...............ccooviiviiinnnn.. 100 kHz to 4.2 GHz
Power range ...............ccoviiiiiiiiniin. -30 dBm to + 13 dBm
Maximum SWR:
100kHzt0 300 KkHz ... ... ... ... ... i, 1:1.6
300kHzto 1MHz . . ... . .1:1.12
IMHZIO2GHZ ... i 1:1.1
2 GHzt042GHz ... .. ... ., 1:1.3
Cal factor accuracy (RSS) ..., < 1.6%

= HP 8491A/B Option 006 6 dB Attenuator (no substitute)
s HP 8493A Option 010 10 dB Attenuator (no substitute)
s HP 11722A Sensor Module (no substitute)

s HP 8116A Pulse/Function Generator (for use with HP 8648B/C/D
Option 1E6 only)

FreqQUeNCY . . 10 MHz
DUty cycle ... .50 %
OULPUL . TTL square wave

s HP 54100A Oscilloscope (for use with HP 8648B/C/D Option 1E6
only)

Bandwidth . . . . . . . . . . . . . . . . . 1 GHz

s HP 5334B Option 010 Universal Counter (for use with HP 8648A
Option 1EP only)

Frequency accuracy . . . . . . . 2 millihertz a 1600 Hz
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s HP 89441A Vector Signal Analyzer with Options AYB and UFG
(for use with HP 8648A Option 1EP only)

FSK deviation accuracy . . . . £10 Hz at 4800 Hz deviation
m» HP 54600B Oscilloscope (for use with HP 8648A/B/C/D Option 1E5
only)
Bandwidth . . . . . . . . .. ..o 100 MHz

s HP 5071A Primary Frequency Standard (for use with
HP 8648A/B/C/D Option 1E5 only)

Frequency .. . ... .. 10 MHz

Stability .. > 1 x 10 %year
= HP 5316B Frequency Counter

Resolution . . . . . . . . . . . ... O. 1 Hz
s HP 8447D Low Frequency Amplifier

Frequency range . . . . . . . . . 100 kHz to 1300 MHz

Gan (mean, per channel) . . . . . . . ... .. > 25 dB

NOISEFIQUIE . . oo e ..< 8.5dB
= HP 8449B High Frequency Amplifier

Frequency range ..................ccccvvvnnnn.. 1300 MHz to 4 GHz

Gain (mean, per channel) .......................ceeeeenl. .> 26 dB

NOISE figUre ... e 8.5 dB
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Performance Test The performance tests verify the signal generator meets its
Descriptions specifications. The following tests are documented in this section:

Manual Performance Tests
FM  Accuracy
FM Accuracy (Option 1E2 Only)
FM Distortion
AM Accuracy
AM Accuracy (Option 1E2 only)
AM Digtortion
Phase Modulation Distortion
Residua FM
Harmonics
Spurious
DC FM Frequency Error
RF Level Accuracy
Pulse Modulation On/Off Ratio (Option 1E6 Only)
Pulse Modulation Rise Time (Option IE6 Only)
Pager Encoder Timebase Accuracy (Option 1EP Only)
FSK Deviation Accuracy (Option 1EP Only)
Internal Timebase: Aging Rate (Option IE5 Only)
Automated Performance Test
Power Level Accuracy

Use a photocopy of the appropriate test record (located at the
end of this chapter) to record the measurements for each manua
performance test. Choose the test record specific to the HP 8648
model that you are testing.

Refer to “Service Support Software” in Chapter 7 “Adjustments’ for
information on using the service support software that runs the Power
Level Accuracy performance test.
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FM Accuracy
Performance Test

Connect the Test JEASURING RECEIVER HP 8648 UNDER TEST
Equipment R
o [ 7 e
55000+ gooooo S 5BE0 8
o o o ooao
o O O omopoom o 0oaad
"y
INPUT 500 RF OQUTPUT

snB4a

Figure S-1. FM Accuracy Equipment Setup

Configure the 1. Reset
Measuring Receiver > M mode
3. Peak+ detector
4. 300 Hz high-pass filter
5. 15 kHz low-pass filter
Configure the HP 8648 1. Turn FM on; press [MOD_ONJOFF).
2. Set the rate; press (INT 1 kHz).
3. Set the amplitude; press (AMPLITUDE) (4) (dB(m)).
4. Turn the RF output on; press (RF_ON/OFF).

Measure Deviations 1. Enter the frequencies and deviations shown in the test record.
2. Record the test results and compare the results to the limits in the

test record.

Test Record HP 8B48A ... .Table 8-5
HP 8648B ... ..o Table 8-22
HP 8648C . ... e Table 8-47
HP 8648D . ... .Table 8-72

HP 8648B/C/D Only  The following steps are for the HP 8648B/C/D only. For the HP 8648A,
this performance test is concluded.
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FM Accuracy Performance Test

SYNTHESIZED

Connect the Test i~ pan i e
. F SIGNAL GENERATOR
Equipment
C—— 1
B=55888888
OU!:E]DDDDD DO 1
ooco oocogog o ¢
8888888 o ) t . o soo 5
88855550 oBoce QE S5 DSEE# £253%
F 09 pAag 000 a— =
~ oRR oD 00D o -
RF RE
ouTPUT ouTPUT
RF MIXER
MEASURING RECEIVER
e S RF LO
o 1 o) L )
IF
“ gaoo O
coses pooooo g BEES o
o o o ogooag
o O O ocoooogm o agaoag
INPUT 500
snb7a

Figure S-2. FM Accuracy Equipment Setup for BP 8648B/C/D

Note Use RF mixer MDC-164 when testing the HP 8648C/D. When testing
the HP 8648B, either RF mixer MDC-174 or MDC-164 may be used.

Configure the 1. Amplitude + 16 dBm
Synthesized Signal 2. Frequency CW (LO frequencies on test record)

Generator 3. Modulation off

Measure Deviations 1. Enter the frequencies and deviations shown in the test record.
2. Record the test results and compare the results to the limits in the

test record.

Test Record HP 8B48B ..o iiie et e e Table 8-23
HP 8B48C ...t e e Table 8-48
HP 8B48D ..iiviiiieite et e Table 8-73
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FM Accuracy
Performance Test
(Option IE2 Only)

Connect the Test
Equipment

Configure the
Measuring Receiver

Configure the HP 8648

Measure Deviations

Test Record

8-8 Performance Tests

MEASURING RECEIVER HP 0646 UNDER TEST
P S D — .
- .
T — —
ununDQQQQIQ@D ogooQ B‘:D885888
nuuun = D%%%DOD @BESBBEBB EO
oo ‘05 cospem & GODD B886B5EE @ 8
A4 (p
INPUT 500 RF OUTPU1

snb4a

Figure S-3. FM Accuracy Equipment Setup for Option 1E2

Reset

FM mode

Peak+ detector

300 Hz high-pass filter
15 kHz low-pass filter

oA W

=

Turn FM on; press (FM)_[vob_on/oFs).

Press until the modulation generator (Option 1E2) sine
waveform is activated.

Set the rate; press (1) (kHz).
Set the amplitude; press [aweiituoe) (4) (dB(m)).
Turn the RF output on; press (RF_ON/OFF).

N

w

>

o

1. Enter the frequencies and deviations shown in the test record.

2. Record the test results and compare the results to the limits in the
test record.

HP BB48A ... -Table 8-6
HP 8648B ... . Table 8-24
HP 8648C ... Table 8-49
HP8648D ... ... i .Table 8-74
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HP 8648B/C/D
Option 1E2 Only

Connect the Test
Equipment

Note

Configure the
Synthesized Signal
Generator

Measure Deviations

Test Record

FM Accuracy Performance Test (Option 1E2 Only)

The following steps are for the HP 8648B/C/D with Option 1E2 only.
For the HP 8648A, this performance test is concluded.

SYNTHESIZED

HP 8648 UNDER TEST SIGNAL GENERATOR

D s
P l”' N
828888888 s S
B8 5BHE88 8 Dgggggugggz == 0
DoooQoQoQ a [n] = oon 9
Dooosoo0 @ a@ o BEES% 8o0 3 o ;
RF
OUTPUT gBTPUT
RF MIXER
MEASURING RECEIVER
o~ — RF Lo
o b —— 1 -
- 4
coooa = poono "
aoono gooooo 2 pooo
o o @ onoo
o O O coopom o 0000

INPUT 500

snB7a

Figure S-4.
FM Accuracy Equipment Setup for BP 8648B/C/D Option 1E2

Use RF mixer MDC-164 when testing the HP 8648C/D. When testing
the HP 8648B, either RF mixer MDC-174 or MDC-164 may be used.

1. Amplitude + 16 dBm
2. Freguency CW (LO frequencies on test record)

3. Modulation off

1. Enter the frequencies and deviations shown in the test record.
2. Record the test results and compare the results to the limits in the

test record.

HP 8648B . . . . . . . . . . . . . ... Table 8-25
HP 8648C e . . . Table 8-50
HP  8648D .Table 8-75
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FM Distortion
Performance Test

Connect the Test AUDIO ANALYZER
Equipment ~~ T~

HIGH

® 0 gg cooo opoao [C o

o888 55ea 0 HP 8648 UNDER TEST
o O

0 D00 @
(=) 0 oo 0 aoco o

r—————*——————————-“———————*W ~ —
o [::::::::::] trea | —
aoooo S oooo G 8855888 8
ooooo QrogoogogaQ o
sooas D 20008 | woouLat (0)88°888838 50
2o 58885 O || NoouLATION
o 0 O coopop © 0000 5838885 o B¢
—

MEASURING RECEIVER INPUT 508 RF OUTPUT

sn65a

Figure S-5. FM Distortion Equipment Setup

. Reset

FM mode

Peak+ detector

300 Hz high-pass filter
15kHz low-pass filter

Configure the
Measuring Receiver

oA W N e

Configure the Audio 1. Distortion mode
Analyzer 5 30 kHz low-pass filter

. Turn FM on; press (FM) (vop ON/OFF).

. Set the rate; press (INT_1 kHz).
. Set the amplitude; press [aveuiTupe) (4) (dBm).

. Turn the RF output on; press (RE_ON/OFF).

Configure the HP 8648

A W DN R

Measure Distortion 1. Enter the frequencies and deviations shown in the test record.

2. Record the test results and compare the results with the limits in
the test record.
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FM Distortion Performance Test

Test Record HP 8648A . . . . . . . . . e Table 8-7
HP 8648B . . . . . . . . . . . i e Table 8-26
HP 8648C . . . . . . . . . . . . . .. ... Table 8-51
HP 8648D . . . . . . . . . . . . . . . . ... Table 8-76

HP 8648B/C/D Only The following steps are for the HP 8648B/C/D only. For the HP 8648A,
this performance test is concluded.

Connect the Test HP 8648 UNDER TEST
i N
Equipment . -
———
OEBEEEEEE RO
aoo oocgopoono
8888888 ¢ 8
~——
RF
ouUTPUT SYNTHESIZED
SIGNAL GENERATOR
AUDIO ANALYZER S ~_
P S r
CJ—— D HgH I o o ooa |I
® (NPU a Sor5 oooa 1:1(:8
B ES Soas 0 °9°°¢ ~ a g2 88893 o
® 0 gg ooco o Sogog | 0oDg
soeoobbocooo 0 oooo o o BER C00c o
RF
QUTPUT
MEASURING RECEIVER
_ ~_ RF MIXER
I
o —od—
goooa 0 DD Oy ™G,
aama 107959 2 agan MODUL AT 1ON RF Lo
o 0 O coopom o 0000 ouTPyuT L )
— i F
INPUT 500
\ sn68a

Figure 8-6. FM Distortion Equipment Setup for BP 8648B/C/D

Note Use RF mixer MDC-164 when testing the HP 8648C/D. When testing
the HP 8648B, either RF mixer MDC-174 or MDC-164 may be used.

Configure the 1. Amplitude + 16 dBm
Synthesized Signal Frequency CW (LO frequencies on test record)

Generator 3. Modulation off

Measure Deviations 1. Enter the frequencies and deviations shown in the test record.
2. Record the test results and compare the results to the limits in the

test record.

Test Record HP 8648B ...t e .Table 8-27
HP 8B48C ...t e Table 8-52
HP 8648D ... .Table 8-77
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AM Accuracy

Performance Test
Connect the Test ,MEASURING RECEIVE\R HP 6646 UNDER TEST
Equipment |,
S pooog O
Soooe 0DOOOO 5 B=EEBRAEHEEQ
20 £8585 0 O8=88888880
o 8388882 o 8¢

o O ¢ ooopom o 000
INPUT 500 RF QUTPUT

snB4a

Figure 8-7. AM Accuracy Equipment Setup

Configure the 1 Reset
Measuring Receiver

2
3. Peak+ detector

4. 300 Hz high-pass filter
5. 15 kHz low-pass filter

Configure the HP 8648 1. Turn AM on; press LAM) (MOD ON/OFF).
2. Set the rate; press (INT 1 kHz).
3. Turn the RF output on; press (RF_ON/OFF).

Measure Depths 1. Enter the amplitudes, frequencies and depths shown in the test

record.
2. Record the test results and compare the results to the limits in the
test record.
Test Record HP 8648A ... . . i Table 8-8
HP86A8BB ... ... .Table 8-28
HP 8648C ... . Table 8-53
HP8648D ... ... e .Table 8-78
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AM Accuracy Performance Test (Option 1E2 only)

AM Accuracy
Performance Test
(Option1E2 only)

Connect the Test
Equipment

Configure the
Measuring Receiver

Configure the HP 8648

Measure Depths

Test Record

N

w

1

MEASURING RECEIVER

HP 8648 UNDER TEST
N

'

|

0oon

oooo

00 Oooa
oo UDDD
00 0oa
00 0ooo
00 Doo0
00 booo

G0 0ong
® O

oo O

@

| RF QUTPUT

snB4a

INPUT 500

Figure 8-8. AM Accuracy Equipment Setup for Option 1E2

Reset

AM mode

Peak+ detector

300 Hz high-pass filter

. 15 kHz low-pass filter

. Turn AM on; press (AM)_(MOD on/oFe).

. Press until the modulation generator (Option 1E2) sine

waveform is activated.

. Set the rate; press (1) (kHz).

Turn the RF output on; press (RF_ON/OFF).

Enter the amplitudes, frequencies and depths shown in the test
record.

2. Record the test results and compare the results to the limits in the

test record.

HP BBA8A ..ottt e e Table 8-9
HP 8B48B ... ettt ittt e e e e e .Table 8-29
HP 8648C .. e Table 8-54
HP 8B48D .. ovitieet e e e e e .Table 8-79
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AM Distortion
Performance Test

Connect the Test
Equipment

Configure the
Measuring Receiver

Configure the Audio
Analyzer

Configure the HP 8648

Measure Distortion
Amplitudes

Test Record

8-14 Performance Tests

o B~ W N R

AUDIO ANALYZER

| —| e—

HIGH

0 oooo a ocaoo o=t
00 cooo
oo oaco
B0 coog 0 ppoo o

o0 6
ogcon

=

S —

=
L Yal=la]=1=] = ooono
aooaog = oooo

SO0 oonenn8888 O || HoR85AT 0N
B 4
MEASURING RECE!VER

INPUT 500

HP 8648 UNDER

TEST

&5 a000
00 00D
00 000
00 O00og
00 Oooo

apoa

ooon

®

HB

00 0000
O

( ©
00 0ooo

RF QUTPUT

snb5a

Figure 8-9. AM Distortion Equipment Setup

Reset

. AM mode

Peak+ detector
300 Hz high-pass filter
15 kHz low-pass filter

1. Distortion mode
2. 30 kHz low-pass filter

3. Set low input to ground.

A W N R

. Turn AM on; press (AM) [mop ON/OFF).
. Set the rate; press (INT_1 kHz).
. Set the amplitude; press (AMPLITUDE) (4} (dB(m)).

record.

test record.

HP 8648A
HP 8648B
HP 8648C
HP 8648D

. Turn the RF output on; press (RF_ON/OFF).

. Enter the amplitudes, frequencies and depths shown in the test

. Record the test results and compare the results to the limits in the

Table 8-10
.Table 8-30
Table 8-55
.Table 8-80
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Phase Modulation

Phase Modulation
Distortion
Performance Test

Connect the Test AUDIO ANALYZER

Equipment — ™S
= HIGH

®DOog oooo [ oooo =
0 D0 ocooo

® 0 pp coooD ®
D o O 00 oocoo D onoa
as s A

ooaog pooooo S gooao

oooao P poooo

o o = ooog O || MODULAT toN
o O O comopog @ ooon ouTPUT
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Figure S-10. Phase Modulation Distortion Equipment Setup

Configure the 1 Reset
Measuring Receiver 2 4M mode
3. Peak+ detector
4. 300 Hz high-pass filter
5. 15 kHz low-pass filter
Configure the Audio 1. Distortion mode

Analyzer 5 30 kHz low-pass filter
3. Set low input to ground

. Turn éM on; press (MOD_oN/oFF).
Set the rate; press (INT 1 kHz).

Configure the HP 8648

Set the amplitude; press (AMPLITUDE) (aB(m)).

A W DN R

Turn the RF output on; press (RE_ON/OFF).

Measure Distortion 1. Enter the frequencies and deviations shown in the test record.

2. Record the test results and compare the results to the limits in the

test record.
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Phase Modulation Distortion Performance Test

Test Record HP B648A .. . . . . Table 8-11
HP BB48B ... ..\t Table 8-31
HP 8648C ... . . . Table 8-56
HP B648D . ... Table 8-81

HP 8648B/C/D Only  The following steps are for the HP 8648B/C/D only. For the HP 86484,
this performance test is concluded.

Connect the Test HP 8648 UNDER TEST
i P
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Figure S-11.

Phase Modulation Distortion Equipment Setup for BP 8648B/C/D

Note Use RF mixer MDC-164 when testing the HP 8648C/D. When testing
the HP 8648B, either RF mixer MDC-174 or MDC-164 may be used.

Configure the 1. Amplitude + 16 dBm
Synthesized Signal 2 Frequency CW (LO frequencies on test record)

Generator  , \\ duation off

Measure Deviations 1. Enter the frequencies and deviations shown in the test record.
2. Record the test results and compare the results to the limits in the

test record.

Test Record HP 8B48B ...ttt Table 8-32
HP 8648C ...ttt e ‘Ikble 8-57
HP 8B48D ...ttt e e .Table 8-82
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Residual FM Performance Test

Residual FM
Performance Test

Connect the Test
Equipment

Note

Configure the
Measuring Receiver

Configure the Audio
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Figure 8-12. Residual FM Equipment Setup

snB8a

Use RF mixer MDC-174 when testing the HP 8648A/B/C. When testing
the HP 8648D, both RF mixer MDC-174 and MDC-164 are required.

1. Reset

2. FM mode

3. Peak+ detector

4. 50 Hz high-pass filter
5. 15 kHz low-pass filter

1. AC levd mode

2. CCITT weighting filter
3. 30 kHz low-pass filter
4. Set low input to ground
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Residual FM Performance Test

Configure the
Synthesized Signal
Generator

Configure the HP 8648

Measure Deviations

Note

Test Record

8-18 Performance Tests

1. Amplitude + 16 dBm
2. Frequency CW (LO frequencies on test record)
3. Modulation off

1. Turn modulation off; press” [mop on/oFe].

2. Set the amplitude; press (AMPLITUDE) (4) (dB(m)).
3. Turn the RF output on; press (RF_ON/OFF).

1. Enter the frequencies shown in the test record.

2. Record the test results and compare the results to the limits in the
test record.

The voltage displayed by the audio analyzer can be read as Hz. For
example, 10 mV equals 10 Hz.

HP B648A ..o Table 8-12
HP BB48B ... e Table 8-33
HP 8648C ... Table 8-58
HP8648D ... ... .Table 8-83
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Harmonics
Performance Test

Connect the Test
Equipment

Configure the
Spectrum Analyzer

Configure the HP 8648

Measure Harmonic
Levels

Test Record

Harmonics Performance Test

SPECTRUM 10 MHz Ref | HP 8648
ANALYZER ] 10 MHz Ref Output | UNDER TEST

Sgaoo
o 3 ooaoo
H = ooooo
o 3 ssocoo

RF Output

ang26a2d

Figure 8-13. Harmonics Equipment Setup

. Frequency span 500 kHz
. Resoluti@W10 kHz
. Video BW 30 kHz

1. Turn the RF output on; press (RE_ON/OFF).
2. Turn the modulation off; press (vop ON/OFF).
3. Set the amplitude; press (AMPLITUDE) (4) (dB(m)).

. Measure the level of the 2nd, 3rd, and 1/2 harmonics shown in the

test record.

. Convert the harmonic level to decibels below the fundamental

(dBc) and compare the results to the corresponding limits.

HP 8B48A ... e Table 8-13
HP 8648B ...\t Table 8-34
HP 8648C ...t Table 8-59
HP 8648D ...ttt e, .Table 8-84
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Spurious
Performance Test

Connect the Test
Equipment

Configure the
Spectrum Analyzer

Configure the HP 8648

Measure Spurious
Levels

Test Record

8-20 Performance Tests

SPECTRUM 10 MHz Ref | HP 8648
ANALYZER | 10 MHz Ref Output | UNDER TEST

RF Output

an626a2d

Figure 8-14. Spurious Equipment Setup

1. Frequency span 500 kHz
2. Resolution BW 1 kHz
3. Video BW 1 kHz

1. Turn the RF output on; press (RF_ON/OFF).
2. Turn modulation off; press (MOD_oN/oFF).

. Measure the levels of the spurious signals shown in the test record.
. Convert the measured levels to decibels below the fundamental

(dBec) and compare the results to the corresponding limits.

HP BB4A8A vttt ettt e Table 8-14
HP 8B48B - eivteti ettt et et Table 8-35
HP 8648 oo iv ittt ittt ettt Table 8-60
HP 8648D . it eeti ettt et ‘Table 8-85
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DC FM Frequency Error Performance Test

DC FM Frequency
Error Performance
Test

Connect the Test
Equipment

Configure the
Frequency Counter

Configure the HP 8648

Measure Deviations

Test Record

O A W N R

HP 53508
HP 8848 UNDER TEST FREQUENCY COUNTER

avoo o] INPUT 2

o ocoo !
CATur

ATTENUATOR
10 dB

Figure 8-15. DC FM Frequency Error Equipment Setup

For frequencies > 10 MHz and < 500 MHz:

Use Input 2; press (50 2).
For frequencies > 500 MHz:

Use Input 1; press (AUTO).

. Set the amplitude; press (AMPLITUDE), (4) (dB(m)).
. Select external DC FM; press (FM (EXT DC).
. Press to turn the RF output on.

. Turn on [voo ONJ/OFF).
. Press to perfform DC FM Calibration.

1. Set the frequencies and deviations shown in the test record.

. For each data point, measure the carrier frequency with FM turned

off, press (MOD_ON/OFF).

. For each data point, measure the carrier frequency with FM turned

on, press (MOD _ON/OFF ).

. Compute the error (difference) and compare it to the corresponding

limits.

HP 8B48A ..ot e Table 8-15
HP 86B48B ... .Table 8-36
HP 8648C ..ottt Table 8-61
HP 8648D ...ttt e e .Table 8-86
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RF Level Accuracy
Performance Test

Note This performance test is an adequate substitute for the automated
Power Level Accuracy performance test. If the preferred Power Level
Accuracy performance test is performed, this performance test is not
required.

Description  This power accuracy verification procedure directly measures the full
performance of the HP 8648A.

For the HP 8648B/C/D, direct measurements can only be made over
the full dynamic range up to 1300 MHz. The measuring receiver
verifies the operation of the ALC and step attenuator over its full
dynamic range, 13 dBm to -127 dBm for frequencies less than 1300
MHz.

Two power meters are used to verify operation at frequencies greater
than 1300 MHz down to -60 dBm.

Historically, testing of the HP 8648B/C/D demonstrates that low-level
performance at frequencies less than 1300 MHz is indicative of
low-level performance at greater than 1300 MHz.

Connect the Test

H 10 MHz EXT
Equipment im it 10 iz ner

uuuuu

BN e
B8EBEE8 o 8§

e/
5

MEASURING RECEIVER

SENSOR MODULE

ond2bd

Figure 8-16.
Equipment Setup for the BP 8648A and HP 8648B/C/D < 1300
MHZ

Configure the 1. Reset

Measuring Receiver > Rrr power mode (tuned RF level mode for levels lower than
-10 dBm).

3. Connect the measuring receiver and HP 8648 timebases.
4. Set to measure in dBm, press

Note Enter the power sensor's calibration data into the measuring receiver
and zero the sensor module. Refer to the measuring receiver's
operating manual.
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RF Level Accuracy Performance Test

Configure the HP 8648 1. Turn the RF output on; press (RF_ONJOFF).
2. Turn modulation off; press (MOD_ON/OFF).

Measure Amplitudes 1. For each frequency the measuring receiver must be calibrated for
tuned-RF-level operation.

2. Set the frequency and amplitude shown in the test record.
3. Measure the amplitude shown in the test record.
4. Record the test results and compare the results to the limits in the

test record.

Test Record HP BB48A .ot Table 8-16
HP 8B48B ...ttt .Table 8-37
HP 8648C ... e Table 8-62
HP 8648D ..ottt .Table 8-87

HP 8648B/C/D Only  The following steps are for the HP 8648B/C/D only. For the HP 86484,
this performance test is concluded.

Connect the Test HP 88488 g{o
Equipment —
POWER METER —
=EEEEEEE
i . (OB5358888880
SresEETY 5888838 0 8¢

RF
ouTPUT

POWER SENSOR

Nemeoman

10 dB
ATTENUATOR
On61bd

Figure 8-17. Equipment Setup for the BP 8648B/C/D > 1300 MHz

Configure the Power 1. Connect the HP 8482A power sensor to the power meter.
Meter 2 Connect the power sensor to the power meter POWER REF output.

3. Zero and cdlibrate the power meter.
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RF Level Accuracy Performance Test

Configure the
HP 8648B/C/D

Measure High Level
Power Accuracy
(£ 13 dBm)

Note

Configure the
HP 8648 Option 1IEA

Measure the High
Power Level Accuracy

8-24 Performance Tests

1. Connect the power sensor to the HP 8648 RF OUTPUT connector.
2. Set the amplitude; press (AMPLITUDE] (13) (dB(m)).
3. Turn the RF output on; press (RF_ON/OFF).

1. Enter the frequencies and power levels shown in the test record.
Make sure the power sensor cal factors are entered correctly for
each frequency. Do not test below -20 dBm with this test setup.

2. Record the test results and compare the results to the limits in the

test record.

HP 8648B . . . . . . . . . . Table 8-38
HP 8648C . . . . . . . . . e Table 8-63
HP 8648D . . . . . . . . . . Table 8-88

For HP 8648B/C/D instruments without Option 1EA, high power, skip
ahead to “Configure the Power Meter”. All others, continue with the
next step.

1. Set the amplitude; press (AMPLITUDE) (dB{m)).

2. Turn the RF output on; press (RF_ON/OFF).

3. Connect the power sensor directly to the HP 8648 RF OUTPUT
connector.

1. Measure the RF power a each frequency listed in Table 81 and
record the measurement in the first row of the table.

2. Connect the 10 dB attenuator between the HP 8648 RF OUTPUT
connector and the power sensor.

3. Measure the RF power at each frequency listed in Table 8-1 and
record the measurement in the second row of the table.

4. Cdculate the actua attenuator vaue for each frequency (the
difference between the two measurements) and record it in the
third row of the table.

5. For each frequency listed in Table 8- set the HP 8648 amplitude
to the level shown in the table and measure the RF power level
through the 10 dB attenuator. Record the measurement in the fifth

row of the table.

6. Cdculate the actual output power for each frequency (the sum of
the measured power and the attenuator value) and record it in the
test record.
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RF’ Level Accuracy Performance Test

Table 8-1. High Power Level Accuracy Work Table

Frequency (MHz) 3.0 249.9 400 999.9 1500 2100 2500 3200 4000

Power without
10 dB Attenuator

Power with 10 dB
Attenuator

Attenuator
Value

Amplitude Setting 20 20 20 20 19 17 15 13 13
(dBm)

Measured
Power

Actnal Output
Power

7. Record the test results and compare the results to the limits in the

test record.

HP 8648B . . . . . .. . . . . . . . . . . Table 8-39
HP 8648B with Options 1EA and 1E6 . . . . . . . . . Table 8-40
HP 8648C . . . . . . . . . . . .. ... ... Table 8-64
HP 8648C with Options 1EA and 1E6 . . . . . . . .. Table 8-65
HP 8648D . . ... ... . . . . . Table 8-89
HP 8648D with Options1IEA and1E6 . . ................ Table 8-90

Configure the Power 1. Connect the HP 8481D Option H70 power sensor to the power
Meter meter.

2. Connect the power sensor through the HP 11708A 30 dB
attenuator to the power meter Power Ref output.

3. Zero and cdibrate the power meter.

Measure Low Level 1. Connect the power sensor to the HP 8648 RF OUTPUT connector.
Power Accuracy 2 Enter the frequencies and power levels shown in the test record.

(< -20 dBm) Make sure the power sensor cal factors are entered correctly for
each frequency. Do not test at levels > -20 dBm with this test
setup.

3. Record the test results and compare the results to the limits in the
test record.
Test Record HP 8648B ...\ttt ettt Table 8-41
HP 8648C ... e Table 8-66
HP 8648D ... .Table 8-91
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Pulse Modulation
On/Off Ratio

Performance Test
(Option 1E6 Only)

Connect the Test
Equipment

Configure the
Spectrum Analyzer

Configure the HP 8648

Measure the On/Off
Ratio

Test Record

8-26 Performance Tests

o 0o~ W

A W DN R

SPECTRUM 10 MHz Ref | HP 8648
ANALYZER 10 MHz Ref output | UNDER TEST

RF Output

an626a2d

Figure S-18. Pulse Modulation On/Off Ratio Equipment Setup.

Resolution BW 10 kHz

. Video BW 1 MHz

. Frequency span O Hz
. Reference level 0 dBm
. Scale 10 dB/div

. Video trigger

. Turn the RF output on; press (RF_ON/OFF).

. Set the amplitude; press (AMPLITUDE) (0} (aB(m)).

. Activate pulse modulation display; press (am).
. Turn pulse modulation on; press (MOD_ON/OFF).

. Set the frequencies of the spectrum analyzer and HP 8648 to those

listed in the test record. For each frequency measure the change in
amplitude as the RF is pulsed on and off. (Press_[mob on/oF)).

. Record the text results and compare the results to the limits in the
test record.

HP 8648B . ... . Table 8-42
HP 8648C . ..ot Table 8-67
HP 8648D . . it Table 8-92
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Pulse Modulation

Rise Time

Performance Test
(Option 1E6 Only)

Connect the Test

Equipment

Configure the Pulse

Generator

Configure the HP 8648

Configure the

Oscilloscope

Measure the Rise Time

Pulse Modulation Rise Time Performance Test (Option 1E6 Only)

DIGITIZING
| HP sess OSCILLOSCOPE.
PULSE iUNDER TEST e N
PULSE = coose g
GENERATOR —— 2 ogggs
o\ =EEEEERE: R
0000 Og=888855880 g HBEBECY
nggguggg&nmm Qanppooog a o ga3en
00 ® @ ) DDDDDDD@DQ T o °
55+G ouT gSTPUT Cﬁj} CH4

sn7 1bc

Figure 8-19. Pulse Modulation On/Off Risetime Equipment Setup.

A WD

> w0 N e

AR SR VR SR

Mode normal
Frequency 10 MHz
Duty cycle 50%
Amplitude 1 V
Offset 1V

. Turn the RF output on; press (RF_ON/OFF).

Activate pulse modulation display; press (AM).
Turn pulse modulation on; press [moo ON/OFF).
Set the amplitude; press (AMPLITUDE) (0) (dB(m)).

Channel 1 125 mV/div
Trigger source channel 4
Trigger level 1.5V

Timebase 10 ns/div

. Use the timebase delay to aign a rising pulse edge with the center

of the oscilloscope screen.

2. Change the timebase to 2 ns/div.

3. Display the envelope of channd 1.
4. Set the frequency of the HP 8648 to that listed in the test record.

For this frequency measure the 10% to 90% rise time of the RF
pulse.
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Pulse Modulation Rise Time Performance Test (Option 1E6 Only)

Test Record HP 8648B ... . _Table 8-43
HP 8648C .. .. Tuble 8-68
HP 8648D . ... . . Table 8-93
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Pager Encoder Timebase Accuracy Performance Test (Option 1EP Only)

Pager Encoder
Timebase Accuracy
Performance Test
(Option 1EP Only)

Connect the Test HP 8648A UNDER TEST
- ot g
Equipment UNIVERSAL COUNTER
=EEEEEEL = =
Ogsf8885580 £Ee 2,38 O
8838888 4 26 o "P°°F BEER W W e
-— -— —

MOD

INPUT
INPUT /OUTPUT

ant4abce

Figure S-20. Pager Encoder Timebase Accuracy Equipment Setup

Configure the 1. Frequency Auto
Frequency Counter 5 |pput 1 MO

Configure the HP 8648 1. Enter the pager encoder mode by pressing (FM) (ENCODER) twice.

(If FM was the last active function, only press the (ENCODER)
key once)

2. Rotate the AMPLITUDE/ENCODER knob to set FORMAT to SERVI CE.

3. Press (J (NEXT) and rotate the AMPLITUDE/ENCODER knob to
set CALIBRATION FSK to 3200/2.

4. Press (START/STOP) to turn the encoder output on.

Measure the 1. Record the test results and compare the results to the limits in the
Frequency test record.

Test Record HP 8648A Option 1EP .Table 8-17
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FSK Deviation
Accuracy
Performance Test
(Option 1EP Only)

Connect the Test
Equipment

Configure the Vector
Signal Analyzer

Note

8-30 Performance Tests

VECTOR 10 MHz EXT
S1GNAL ANALYZER REF INPUT

o ~
[ =|| ssoooes 10 muz | HP 8648
S|| cocooee EF QUTPUT UNDER TEST
oD oo
=S||..On \
g { E—
& gOoOoooooo a
QE%%BSSSS EE@)
oaa DODDoooo o
oQgoooQa [m}
aeedonon @ a

L =) O |-
a4
INPUT RF OUTPUI

an65abc

Figure S-21. FSK Deviation Accuracy Equipment Setup

1. Set the instrument mode; press.
(instrument Mode)Di gi t al Denodul ati on
denodul ation setup denod format FSK 2 (or FSK 4) (Return)
synbol rat e (12) (or (32)) kHz
result |ength sym
meas filter Low Pass
ref filter rect

more normalize off

The symbol rate must be set to 1.2 kHz for 1200/2 FSK and 3.2 kHz
for 6400/4 FSK.

2. Set the display mode, press: (Display) 4 grids quad
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Note

FSK Deviation Accuracy Performance Test (Option 1EP Only)

3. Sat each channel trace mode:

(Channel Measurement Data.
FSK  measured time pol ar (IQ) vector
FSK error time magni tude |inear
FSK measured time eye diagram |
©) synbol table/error summary —

4. Set the average mode, press. (Average) average off

5. Set the frequency span (the frequency span must be set to 20 kHz
for 1200/2 FSK and 50 kHz for 6400/4 FSK), press:

center (T55) MHz | (or G) kiz

6. Set the time mode, press.
(Time) result | engt h sym

sync search on sync setup+ pattern enter (Return)

poi nt s/ symbol enter

. Set the trigger mode to single mode, press:
- Display the status, press: (View State) Measurement state
The status should look like the following:

®

I nst Digital Denodul ation Channels 1

Mode Meas fromi nput Recei ver RF 2650 Mz
For mat 2 FSK Rate 1.2 kHz
Al pha ---- Meas filter Low Pass
Normal i ze of f Ref filter rect

dk Adj 0 sym

Freq Span 20 kHz Center 155 Mz

Bw Wn Rbw 300 kHz W ndow flat top

Time Pul s-srch of f Sync-srch on
Pts/sym 20 Srch 0 ----- ns
Resul t 100 sym Sync offset 0 sym
Sync word 01

Average Status of f Num averages ---
Type --- Repeat avg ---
Overlap ---% Fast avg ---

The field indicated as “----” may be any value or automatically set.
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FSK Deviation Accuracy Performance Test (Option 1EP Only)

. Set the frequency, press. (FREQUENCY) (MHz).
. Set the amplitude, press: Jampiituoe) (0) (dB(m)).

Configure the 1
2
3. Set the FSK deviation, press: (FM (4.8) (kHz).
4
5

HP 86488
Option 1EP

. Turn the RF output on, press. (RF_ON/OFF).

. Set FORMAT to SERVICE; rotate the AMPLITUDE/ENCODER knob
until FORMAT SERVICE appears.

6. Set the FSK mode, press: () (NEXT) and rotate the
AMPLITUDE/ENCODER knob until CALIBRATION FSK 1200/2

appears.
7. Turn the encoder on, press: (INCR SET)_(START/STOP).

Measure FSK 1. Set the HP 8648 frequencies and FSK modes shown in Table 8-2.
Deviation

N

Set the HP 89441A symbol rate and frequency span as shown in
the table.

3. Restart the measurement, press: (Measure Restart).

4. Read the FSK deviation value at each symbol by using marker
function, press: (Marker (@ (or (O, @), . . . (9)) sym .

5. Record the marker value in the second column of the table.

6. Caculate the deviation error for each symbol by subtracting the
desired deviation value from each marker value. Record them in
the fourth column of the table.

7. Cdculate the deviation error average and record it in the table.

8. Repeat this measurement for the rest of the carrier frequencies and
FSK modes listed in Table 8-2.

9. Record the test results and compare the results to the limits in the
test record.
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Table 8-2. FSK Deviation Accuracy Work Table

FSK Deviation Accuracy Performance Test (Option 1EP Only)

Symbol

)
Marker

Value

@

Desired
Deviation

@=0-0
Deviation
Error

Symbol

)
Marker

Value

@

Desired
Deviation

@=0-0
Deviation
Error

Frequency = 155 MHz, FSK mode =1200/2
Symbol rate = 1200 sym/sec, Span = 20

Frequency = 280 MHz, FSK mode = 1200/2
Symbol rate = 1200 sym/sec, Span = 20

kHz kHz
0 __ kHz| -4.8 kHz kHz 0 kHz | -4.8 kHz kHz
1 __ kHz 4.8 kHz kHz 1 kHz 4.8 kHz kHz
2 kHz | -4.8 kHz kHz 2 kHz | -4.8 kHz kHz
3 ___ kHz 48kHz|  kHz 3 . kHz 48 kHz| _____ _kHz
4 —— kHz| -4.8kHz| ____ kHz 4 | kHz | -4.8kHz| ___ kHz
5 | kHz 48kHz| __ kH=z 5 | kHz 4.8 kHz kHz
6 kHz | -4.8kHz|_____ kHz 6 —— KkHz | -4.8kHz| ______ kHz
7 __ kHz 48kHz|  kHz 7 __ kHz 48kHz|  kHz
8 —  kHz | -4.8kHz| . kHz 8 _  kHz | -4.8kHz| ____ kHz
9 |  kHz 48kHz|  KkHz 9 | kHz 48 kHz| _______kHz

Average = Sum(@) <+ 10 —  kHz Average = Sum(@) = 10 | kHz

Frequency = 155 MHz, FSK mode = 6400/4 Frequency = 280 MHz, FSK mode = 6400/4

Symbol rate = 3200 sym/sec, Span = 50 Symbol rate = 3200 sym/sec, Span = 50

kHz kHz
0 _____ kHz 48kHz| __ kHz 0 ___ kHz 48kHz|  kHz
1 - kHz 16kHz|  kHz 1 —_ kHz 1.6 kHz kHz
2 kHz | -4.8 kHz| — kHz 2 _ kHz | -4.8kHz[___ kHz
3 —kHz | -1.6kHz| —_____kHz 3 __ _kHz| -1.6kHz[___ kHz
4 __ kH=z 48kHz| _ kHz 4 . kHz 4.8 kHz kHz
5 . _kHz 16kHz| _______kHz 5 __ kHz 16kHz| _ kHz
6 __ kHz| -4.8kHz|[___ kHz 6 __ KkHz| -4.8kHz|___ kHz
7 __ kHz| -1.6kHz[ ___ kHz 7 kHz | -1.6 kHz| __ kHz
8 | kHz 48kHz| . KkHz 8 | kHz 48kHz|  kH=z
9 | kHz 16kHz| _ kHz 9 __ kH=z 1.6 kHz kHz

Average = Sum(a) = 10 — kHz Average = Sum(@) = 10 | kHz
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FSK Deviation Accuracy Performance Test (Option 1EP Only)

Table 8-2. FSK Deviation Accuracy Work Table (continued)

Symbol

)
Marker

Value

@

Desired

@=0-@

Deviation

Deviation

Error

Symbol

)
Marker

Value

Desired
Deviation

®=0-0

Deviation

Error

Frequency = 325 MHz, FSK mode =1200/2
Symbol rate = 1200 sym/sec, Span = 20

Frequency = 930 MHz, FSK mode =1200/2
Symbol rate = 1200 sym/sec, Span = 20

8-34 Performance Tests

kHz kHz
0 _ kHz| -48 kHz| _____ kHz 0 _ KkHz| -4.8 kHz kHz
1 - kHz 4.8 kHz kHz 1 kHz 4.8 kHz kHz
2 _____kHz| -4.8 kHz kHz 2 kHz | -4.8 kHz kHz
3 — kHz 4.8 kHz kHz 3 — KkHz 4.8 kHz kHz
4 _ kHz | -4.8 kHz kHz 4 kHz | -4.8 kHz kHz
5 kHz 48kHz| _ KkHz 5 ___ kHz 48 kHz| kHz
6 __ kHz| -48 kHz| ____ kHz 6 _ kHz| -4.8 kHz| ______ kHz
7 ____ kHz 48kHz| ____ kHz 7 | kHz 48 kHz| _____ kHz
8 __ kHz| -48 kHz| _____ kHz 8 — kHz | -4.8 kHz kHz
9 — kHz 48 kHz| _______ KkHz 9 — kHz 4.8 kHz kHz
Average = Sum(®) + 10 | kHz Average = Sum(a) = 10 kHz
Frequency = 325 MHz, FSK mode = 640014 Frequency = 930 MHz, FSK mode = 6400/4
Symbol rate = 3200 sym/sec, Span = 50 Symbol rate = 3200 sym/sec, Span = 50
<Hz <Hz
0 _ kHz 4.8 kHz kHz 0 ____ _kHz 48kHz| _______kHz
1 _____ kHz 16kHz| ____ kHz 1 ___ KkHz 16kHz|  kHz
2 | kHz | -4.8 kHz|____ kHz 2 _ kHz| -4.8kHz|____ kHz
3 _ kHz| -1.6 kHz| ____ kHz 3 _ kHz| -1.6kHz| ___ kHz
4 | kHz 48kHz|  kHz 4 - _kHz 48 kHz|____ kHz
5 — kHz 16kHz|___ kHz 5 ___ kHz 16kHz| _ kHz
6 __ ____kHz| -48 kHz|  kHz 6 _ KkHz| -4.8kHz| ___ kHz
7 _ kHz| -1.6 kHz| ____ kHz 7 | kHz | -1.6 kHz kHz
8 | kH=z 48kHz| _____ kHz 8 —KkHz 48kHz|  kHz
9 —— kHz 16kHz| kHz 9 __ kHz 16kHz| _______ _kHz
Average = Sum(@) + 10 | kHz Average = Sum(O) = 10 kHz
Test Record HP8648A Option1EP . ......... ... i Table 8-18
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Internal Timebase: Aging Rate Performance Test (Option 1E5 Only)

Internal Timebase:
Aging Rate
Performance Test
(Option IE5 Only)

Description This procedure checks the accuracy of the internal timebase. The
time required for a specific phase change is measured both before
and after a specified waiting period. The aging rate is inversely
proportional to the absolute vaue of the difference in the measured
times.

The overal accuracy of the interna timebase is a function of:
TBC AR +TE +LE  where:
TBC = timebasecal i bration
TE = tenperature effects

AR = aging rate
LE = line effects

After the timebase is adjusted, the timebase frequency should stay
within the aging rate if the following things happen:

m The timebase oven does not cool down.

m  The instrument keeps the same orientation with respect to the
earth’'s magnetic fied.

m  The instrument stays at the same dtitude.
m  The instrument does not receive any mechanical shock.

If the timebase oven cools (the instrument power switch is set to

off), you may have to readjust the timebase frequency after a new
warm-up cycle. Typicaly, however, the timebase frequency returns to
within £ 1 Hz of the origina frequency.

Note The interna timebase can be tested after reconnecting AC power for
10 minutes, but for best accuracy, test again after the instrument has
been on for 24 hours.

Frequency changes due either to a change in orientation with respect
to the earth’s magnetic field, or to a change in atitude, usualy go
awvay when the instrument is returned to its origina position. A
frequency change due to mechanical shock usualy appears as a fixed
frequency error.

Performance Tests 8-35
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Internal Timebase: Aging Rate Performance Test (Option 1E5 Only)

Connect the Test
Equipment

Note

Configure the
Oscilloscope

8-36 Performance Tests

OSCILLOSCOPE

oo o
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o
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CHANNEL 1 CHANNEL 2
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HP BE48A | 10 wz PR | MARY
PORT 1
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——— |
cCopoooRog g
o):=CllEEEHe
8898888 ¢ 20

an68abec

Figure S-22. Internal Timebase: Aging Rate Test Setup

1. Connect the equipment as shown in Figure 8-22.
2. Preset dl instruments and let them warm up for at least one hour.

If the oscilloscope does not have a 50 @ input impedance, connect
channel 1 through a 50 © feedthrough.

On the oscilloscope, adjust the external triggering for a display of the
10 MHz REF OUTPUT signa from the synthesizer.

1. Channd 1:

Display: On

Voltg/Division: 500 mV

Input Coupling: dc

Input Impedance: 50 @ (or use a 50 @ feedthrough)
2. Channel 2:

Display: Off

Input Coupling: dc

Input Impedance: 50 @ (or use a 50 @ feedthrough)
3. Timebase:

Time/Division: 5 ns


https://www.manualsplus.com/

Measure the Phase
Change Time

Note

Test Record

Internal Timebase: Aging Rate Performance Test (Option 1E5 Only)

4. Trigger:
Trigger Source: CH 2
Trigger Mode: Normal
Trigger Level: OV

If the signa drifts a full cycle (360”) in less than 2 minutes, refer
to Chapter 7 and perform the “Internal Reference Oscillator
Adjustment.” After the adjustment, restart this performance test.

1. Monitor the time and the display. Note the time required for a 360°
phase change: T1 = (s)

2. Wait 3 to 24 hours. Note how long you waited: T2 = (h)
3. Repeat step 1. Record the phase change time: T3 = (s)
4. Cdculate the aging rate as follows:

Aging Rate = (1 cycle/10 MHz) (1/T1 — 1/T3) (24 hours/T2)

Exanpl e: T1 = 351 seconds
T2 = 3 hours
T3 = 349 seconds

(1 cycle/10 MHz) (1/351s — 1/349s) (24h/3h)
1.306x10~11 per day

5. Record the test results and compare the results to the limits in the
test record.

If the absolute frequency of the standard and of the timebase
oscillator are extremely close, you can reduce the measurement time
(T1 and T3) by measuring the time required for a phase change of
less than 360°. In step 6, change 1 cycle to 0.5 cycle for 180°, or

0. 25 cyclefor 90°.

HP 8648A Option 1E5. . . . . . ... . ... ... .... Table 8-19
HP 8648B Option 1E5. . . . . . Table 8-44
HP 8648C Option 1E5.. . . . . . . . . . . . .. Table 8-69
HP 8648D Option 1E5.. . . . . . . . . . . . .Table 894

Performance Tests 8-37
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Power Level
Accuracy
Performance Test
(Automated)

All HP 8648A/B/C/D
Note

Description

Required Test
Equipment

Procedure

8-38 Performance Tests

This performance test is the preferred replacement for the RF Level
Accuracy performance test. If this performance test is performed, the
RF Level Accuracy performance test is not required.

The power level accuracy performance test measures the level of the
output power against the specifications.

Power Meter

Power Sensor

Spectrum Analyzer

6 dB Attenuator

Low Frequency Amplifier
High Frequency Amplifier

HP8648
UNDER TEST

POWER METER

POWER SENSOR

|
|-

ané5a2d

Figure 8-23.
HF Power Level Accuracy Test Setup Setup
for Power Levels > -10 dBm
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Power Level Accuracy Performance Test (Automated)

HP 8648 | 10 MHz

UNDER TEST | Ref Out ﬂmwrldﬂgf SPECTRUM ANALYZER
Y A N

ATTENUATOR

an66a2d

Figure 8-24.
HF Power Level Accuracy Test Setup
for Power Levels of -10 to -70 dBm

ATTENUATOR
LOW FREQUENCY

AMPLIFIER

an67a2d

Figure 8-25.
HF Power Level Accuracy Test Setup
for Power Levels < -70 dBm and < 1300 MHz

Performance Tests 8-39
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HP 8648 } 10 MHZz
UNDER TEST | Ref Out 10 MHz Ref ¢ SPECTRUM ANALYZER
= oacon

0Qo0000Q 00 28

——
Input
50 Q
. 6 dB
ATTENUATOR HIGH FREQUENCY
AMPLIFIER
an68a2d

Figure 8-26.
HF Power Level Accuracy Test Setup
for Power Levels < -70 dBm and > 1300 MHz

1. Connect the equipment as shown in Figure 8-23.

2. Preset dl of the equipment.
3. Follow the ingtructions as they are displayed on the PC.

8-40 Performance Tests


https://www.manualsplus.com/

HP 8648A
Test Record

HP 8648A Test Record

Table 8-3. HP 8648A Test Record

lest Facility Report Number

Date

Customer

Tested By
Model Ambient Temperature °C
Serial Number Relative Humidity %
Options Line Frequency Hz (nominal)

Firmware Revision

Special Notes:

Performance Tests 8-41
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HP 8648A Test Record
Table 8-4. HP 8648A Test Record

Model Report Number Date

Test Equipment Used Model Number Trace Number Cal Due Date

1. Audio Analyzer

2. Measuring Receiver

3. Spectrum Analyzer

4. Synthesized Signal Generator

5. Frequency Counter

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

8-42 Performance Tests
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HP 8648A Test Record
Table 8-5. FM Accuracy Performance Test

Limits (kHz)

Fra(}[llx;;r;cy De(‘lr(i;;i)on Lower | Measured | Upper Unc(j:rg;nty
0.25 5 4.820 5.180 100
0.25 10 9.670 10.330 200
100 10 9.670 10.330 100
100 5 4.820 5.180 50
250 5 4.820 5.180 50
250 10 9.670 10.330 100
375 10 9.670 10.330 100
375 5 4.820 5.180 50
500 5 4.820 5.180 50
500 10 9.670 10.330 100

756.25 10 9.670 10.330 100
756.25 5 4.820 5.180 50
1000 5 4.820 5.180 50
1000 10 9.670 10.330 100

Performance Tests 8-43
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HP 8648A Test Record

8-44 Performance Tests

Table 8-6.
FM Accuracy Performance Test Option 1E2
Limits (kHz) _
Fr;el\(,qllljlezr;cy De(vkilai;i)on Lower | Measured | Upper Unc(t:etrltiil)nty

0.25 5 4.820 5.180 100
0.25 10 9.670 10.330 200
100 10 9.670 10.330 100
100 5 4.820 5.180 50
250 5 4.820 5.180 50
250 10 9.670 10.330 100
375 10 9.670 10.330 100
375 5 4.820 5.180 50
500 5 4 8 2 0 |4§180 50
500 10 9.670 1b.330 100
756.25 10 9.670 10.330 100
756.25 5 4.820 5.180 50
1000 5 4.820 5.180 50
1000 10 9.670 10.330 100
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HP 8648A Test Record
Table 8-7. FM Distortion Performance Test
Limits (%)
Frg}gl)lcy De(\l'(i;;i)on Lower | Measured | Upper Unc?;/:a)linty
10 5 0 1 0.16
10 50 0 1 0.16
10 100 0 1 0.16
100 5 0 1 0.16
100 50 0 1 0.16
100 100 0 1 0.16
400 5 0 1 0.16
400 30 0 1 0.16
400 50 0 1 0.16
756.25 5 0 1 0.16
756.25 50 0 1 0.16
756.25 100 0 1 0.16
1000 5 0 1 0.16
1000 50 0 1 0.16
1000 100 0 1 0.16

Performance Tests 8-45
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HP 8648A Test Record

8-46 Performance Tests

Table 8-8. AM Accuracy Performance Test

Limits (%)
An(lgll:::;de Fr;a:{ulxiezr)lcy D(e ;: ;h Lower | Measured | Upper U“c(‘:ﬁ/f)i nty

4 2 10 8 12 0.21
2 30 27 33 0.6

2 70 65 75 1.5

2 90 84 96 1.9
248 10 8 12 0.11
248 30 27 33 0.31
248 70 65 75 0.8
248 90 84 96 1.0
400 10 8 12 0.11
400 30 27 33 0.31
400 70 65 75 0.8
400 90 84 96 1.0
700 10 8 12 0.11
700 30 27 33 0.31
700 70 65 75 0.8
700 90 84 96 1.0
1000 10 8 12 0.11
1000 30 27 33 0.31
1000 70 65 75 0.8
1000 90 84 96 1.0
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HP 8648A Test Record
Table 8-8. AM Accuracy Performance Test (continued)

Limits (%)
Ar?dpllzi;lu)dee Fr:ﬁg‘;cy D(e ;: ;h Lower | Measured | Upper Unc(eirg/zl)i nty

-6 2 10 8 12 0.21
2 30 27 33 0.6

2 70 65 75 1.5

2 90 84 96 1.9
248 10 8 12 0.11
248 30 27 33 0.31
248 70 65 75 0.8
248 90 84 96 1.0
400 10 8 12 0.11
400 30 27 33 0.31
400 70 65 75 0.8
400 90 84 96 1.0
700 10 8 12 0.11
700 30 27 33 0.31
700 70 65 65 0.8
700 90 84 96 1.0
1000 10 8 12 0.11
1000 30 27 33 0.31
1000 70 65 75 0.8
1000 90 84 96 1.0
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HP 8648A Test Record

8-48 Performance Tests

Table 8-9. AM Accuracy Performance Test Option 1E2

Limits (%)

Ar;lgll}i:‘::;de Fr?:{llliezl;cy D(e ‘;: t):h Lower | Measured | Upper Unc(e ir E/f)l nty

4 2 10 8 12 0.21
2 30 27 33 0.6

2 70 65 75 1.5

2 90 84 96 1.9
248 10 8 12 0.11
248 30 27 33 0.31
248 70 65 75 0.8
248 90 84 96 1.0
400 10 8 12 0.11
400 30 27 33 0.31
400 70 65 75 0.8
400 90 84 96 1.0
700 10 8 12 0.11
700 30 27 33 0.31
700 70 65 75 0.8
700 90 84 96 1.0
1000 10 8 12 0.11
1000 30 27 33 0.31
1000 70 65 75 0.8
1000 90 84 96 10
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HP 8648A Test Record

Table 8-9.
AM Accuracy Performance Test Option 1E2 (continued)

Limits (%)
An(lgll;i;:;de Fr?ﬁ‘;;)lcy D(e ;: ;h Lower | Measured | Upper Unc(e ir E/zl)l nty

-6 2 10 8 12 0.21
2 30 27 33 0.6

2 70 65 75 1.5

2 90 84 96 1.9
248 10 8 12 0.11
248 30 27 33 0.31
248 70 65 75 0.8
248 90 84 96 1.0
400 10 8 12 0.11
400 30 27 33 0.31
400 70 65 75 0.8
400 90 84 96 1.0
700 10 8 12 0.11
700 30 27 33 0.31
700 70 65 65 0.8
700 90 84 96 1.0
1000 10 8 12 0.11
1000 30 27 33 0.31
1000 70 65 75 0.8
1000 90 84 96 1.0
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HP 8648A Test Record
Table 8-10. AM Distortion Performance Test

_ | Limits (%) _
Ar?gll;;u)de Fr(encil;;zr;cy ,Dﬁ%h _ower Measured |Upper Unce(f)/lt)z;unty
4 2 30 | o0 2 0.39

2 9 | o0 3 0.70
248 30| o 2 0.39
248 90 | o 3 0.70
400 30| o 2 0.39
400 90 | o 3 0.70
1000 30 | o | | 2 0.39
1000 90 | o 3 0.70
-6 2 30| o 2 0.39
2 90 | o 3 0.70
248 | 30 | 0 | | 2 | 0.39
228 | 90 | o | | 3 | o7
40 | 30 1 o I | 2 1 o030
a0 | 9 | O I | 31 o070
1000 | 30 | o | | 2 | o030
1000 | 90 | o | | 3 | o070
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Table 8-11.
Phase Modulation Distortion Performance Test

HP 8648A Test Record

o Limits (%)
Fracﬂg;cy De(x;:(t;)on Lower | Measured { Upper Uncc;x;/:e);.inty
0.250 5 0 1 0.26
100 5 0 1 0.26
400 5 0 1 0.26
500 5 0 1 0.26
750 5 0 1 0.26
1000 5 0 1 0.26

Table 8-12. Residual FM Performance Test

RF Frequency [ LO Frequency | Input Frequency Limits (Hz)
HP 8648A HP 8663A HP 8902A Uncertainty
(MHz) (MHz) (MHz) Upper | Measured (+Hz)
10 11.5 700 7 0.45
100 101.5 700 7 0.45
248 249.5 700 7 0.45
251 252.5 700 4 0.35
400 401.5 700 4 0.35
501 502.5 700 7 0.45
750 751.5 700 7 0.45
1000 1001.5 700 7 0.45

Performance Tests 8-b1
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HP 8648A Test Record

8-52 Performance Tests

Table 8-13. Harmonics Performance Test

HP 8648A HP 8566B Limits (dBc)
Frequency | Harm. Frequency Uncertainty
(MHz) (MHz) Upper | Measured (+dB)

1 2 -30.0 1.2
2 4 -30.0 1.2
5 10 -30.0 1.2
10 20 -30.0 1.2
20 40 -30.0 1.2
100 200 -30.0 1.2
100 300 -30.0 1.2
300 150 -30.0 1.2
500 1000 -30.0 1.2
500 1500 -30.0 1.2
600 1200 -30.0 1.2
600 1800 -30.0 1.2
700 1400 -30.0 1.2
700 2100 -30.0 1.2
800 1600 -30.0 1.2
800 2400 -30.0 1.2
900 1800 -30.0 1.2
1000 2000 -30.0 1.2
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HP 8648A Test Record

Table 8-14. Spurious Performance Test

HP 8648A Limits (dBc)
Amplitude | Frequency | Spur Uncertainty
(dBm) (MHz) |(MHz) Upper | Measured (+dB)
4 242 274 | -55.0 1.2

247 259 | -55.0 1.2

-6 1 999 | -55.0 1.2
1 1000 | —55.0 1.2
41 1000 | -55.0 1.2
61 1000 | —55.0 1.2
91 1000 | —55.0 1.2
102 286 | —55.0 1.2
137 315 | -55.0 1.2
150 148 | -55.0 1.2
150 149 | —55.0 1.2
150 151 | —55.0 1.2
150 152 | —55.0 1.2
167 7 -55.0 1.2
172 312 | -55.0 1.2
227 92 | -55.0 1.2
232 304 | -565.0 1.2
241 759 || -55.0 1.2
241 1000 | -55.0 12
242 274 | -55.0 1.2

Performance Tests 8-b3
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HP 8648A Test Record

8-64 Performance Tests

Table 8-15. DC FM Frequency Error Performance Test

Devi- | Frequency | Frequency Limits (Hz) Uncer-

Frequency [ation| FM Off FM On Lower | Measured | Upper tainty
(MHz) |(kHz) (Hz) (Hz) (+Hz)
100 1 -100 100 | 1.0
100 5 -100 100 | Lo
100 | 9.9 -100 100 | Lo

| 500 1 -100 100 | 1.0
| 500 5 -100 100 | 1.0
| 500 9.9 -100 100 | 1.0
| 1000 | 1 ~ 100 100 | 1.0
| 1000 | 5 -100 100 | 1.0
| 1000 99 -100 100 | 10
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HP 8648A Test Record

Note If the automated Power Level Accuracy performance test is _
performed, the RF Level Accuracy performance test is not required.

Table 8-16. RF Level Accuracy Performance Test

) Limits (dBm)
Frg,}lllg)lcy An(l(f]l;:::;de Lower | Measured | Upper Unc(il;itla;;nty

3 10 9.0 11.0 0.22
4 3.0 5.0 0.22
-5.9 —-6.9 -4.9 0.22
-15.9 -16.9 -14.9 0.23
-25.9 -26.9 -24.9 0.23
-35.9 -36.9 -34.9 0.23
—45.9 —46.9 —-44.9 0.23
-55.9 -56.9 -54.9 0.24
—-65.9 -66.9 -64.9 0.24
-75.9 -76.9 -74.9 0.25
-85.9 —-86.9 -84.9 0.25
-95.9 -96.9 -94.9 0.25
-96 -97.0 -95.0 0.25
-105.9 -106.9 —-104.9 0.26
—106 -107.0 -105.0 0.26
-115.9 -116.9 -114.9 0.27
-116 -117.0 -115 0.27
—-125.9 -126.9 -124.9 0.28
—126 -127.0 —125 0.29
—-127 —-128.0 -126.0 0.29

Performance Tests 8-b5
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HP 8648A Test Record

8-56 Performance Tests

Table 8-16.
RF Level Accuracy Performance Test (continued)

Limits (dBm)
Fréel\c/}uﬂezr;cy An(lgll}i:l::;de Lower | Measured | Upper Unc(illit;;nty

249.9 10 9.0 11.0 0.22
4 3.0 5.0 0.22
-5.9 —-6.9 -4.9 0.22
-15.9 -16.9 —14.9 0.23
-25.9 -26.9 -24.9 0.23
-35.9 -36.9 -34.9 0.23
—-45.9 —46.9 —44.9 0.23
-55.9 -56.9 —-54.9 0.24
-65.9 -66.9 —-64.9 0.24
-75.9 ~76.9 ~-74.9 0.25
-85.9 —86.9 —-84.9 0.25
-95.9 -96.9 -94.9 0.25
-96 -97.0 -95.0 0.25
—105.9 -106.9 -104.9 0.26
-106 -107.0 -105.0 0.26
—115.9 -116.9 -114.9 0.27
—116 -117.0 -115 0.27
—125.9 -126.9 -124.9 0.28
—126 -127.0 -125 0.29
127 —128.0 -126.0 0.29



https://www.manualsplus.com/

HP 8648A Test Record

Table 8-16.
RF’ Level Accuracy Performance Test (continued)

Limits (dBm)
Fr?ﬁ‘ﬁ‘;‘;cy An(lgll;irtnl;de Lower | Measured | Upper Unc(eil;itgi)nty

400 10 9.0 11.0 0.22
4 3.0 5.0 0.22
~5.9 -6.9 -4.9 0.22
-15.9 -16.9 -14.9 0.23
-25.9 -26.9 -24.9 0.23
-35.9 -36.9 -34.9 0.23
-45.9 —-46.9 -44.9 0.23
-55.9 -56.9 -54.9 0.24
—65.9 —66.9 -64.9 0.24
-75.9 -76.9 -74.9 0.25
~85.9 —86.9 —-84.9 0.25
-95.9 -96.9 -94.9 0.25
-96 -97.0 -95.0 0.25
-105.9 —106.9 -104.9 0.26
—106 -107.0 -105.0 0.26
-115.9 -116.9 ~114.9 0.27
-116 -117.0 -115 0.27
—125.9 —126.9 -124.9 0.28
-126 -127.0 -125 0.29
-127 —128.0 —-126.0 0.29
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HP 8648A Test Record

8-58 Performance Tests

Table 8-16.
RF’ Level Accuracy Performance Test (continued)
Limits (dBm) _
Fr(;gijiir;cy 'ATdF;SIIi;)UdE Lower |Measured| Upper Uncéir;%l)nty
512.5 10 9.0 11.0 0.22
4 3.0 5.0 0.22
-5.9 -6.9 -4.9 0.22
-15.9 -16.9 -14.9 0.23
-25.9 -26.9 -24.9 0.23
-35.9 -36.9 -34.9 0.23
—45.9 —46.9 —44.9 0.23
-55.9 -56.9 -54.9 0.24
-~65.9 -66.9 -64.9 0.24
-75.9 -76.9 -74.9 0.25
-85.9 —-86.9 -84.9 0.25
-95.9 -96.9 -94.9 0.25
-96 -97.0 -95.0 0.25
-105.9 -106.9 -104.9 0.26
-106 -107.0 -105.0 0.26
-115.9 -116.9 -114.9 0.27
-116 -117.0 -115 0.27
— 1259 - 126.9 —-124.9 0.28
-126 -127.0 -125 0.29
-127 -128.0 - 126.0 0.29
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HP 8648A Test Record

Table 8-16.
RF’ Level Accuracy Performance Test (continued)
Limits (dBm)
Frfﬁ‘ﬁ‘;‘;cy Arzlgll;i::;de Lower | Measured | Upper Unc(ir;gi)nty
999.9 10 9.0 11.0 0.22
4 3.0 5.0 0.22
-5.9 -6.9 -4.9 0.22
~15.9 -16.9 -14.9 0.23
-25.9 -26.9 —-24.9 0.23
-35.9 -36.9 -34.9 0.23
-45.9 —46.9 -44.9 0.23
—-55.9 -56.9 -54.9 0.24
-65.9 -66.9 —64.9 0.24
-75.9 -76.9 -74.9 0.25
—85.9 -86.9 —84.9 0.25
-95.9 -96.9 -94.9 0.25
-96 -97.0 -95.0 0.25
-105.9 -106.9 -104.9 0.26
—106 -107.0 -105.0 0.26
—-115.9 -116.9 —-114.9 0.27
—116 -117.0 —115 0.27
—-125.9 —-126.9 —124.9 0.28
-126 -127.0 -125 0.29
-127 -128.0 -126.0 0.29
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HP 8648A Test Record

E-60 Performance Tests

Table 8-17.
Pager Encoder Timebase Accuracy Performance Test
(Option 1EP Only)
Limits (Hz)

F .
re?ﬁl;ncy Lower |Measured| Upper Unc(irft;;nty
1600 1599.992 1600.008 0.0011
Table 8-18.

FSK Deviation Accuracy Performance Test
(Option 1EP Only)
Limits (kHz)

Frequency | FSK mode Uncertainty
(MHz) rate/level Lower | Measured | Upper (+Hz)
155 1200/2 [-0.060 +0.060 10

6400/4 |-0.060 +0.060 10
280 120072 | -0.060 +0.060 10
6400/4 |-0.060 +0.060 10
325 120072 | -0.060 +0.060 10
6400/4 | -0.060 +0.060 10
930 1200/2 [ -0.060 +0.060 10
6400/4 |-0.060 +0.060 10
Table 8-19.
Internal Timebase: Aging Rate Performance Test
(Option 1E5 Only)
Limits (Hz)
Uncertainty
Lower Measured Upper (+Hz)
5x 10~1%/day| £5.6x 101!
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HP 8648B
Test Record
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Table 8-20. HP 8648B Test Record

Test Facility

Report Number

Date

Customer

Tested By

Model

Ambient Temperature

Serial Number

Relative Humidity

°C

%

Options

Line Frequency

Firmware Revision

Special Notes:

Hz (nominal)

Performance Tests 8-61


https://www.manualsplus.com/

HP 8648B Test Record
Table 8-21. HP 8648B Test Record

Model Report Number Date

Test Equipment Used Model Number Trace Number Cal Due Date

1. Audio Analyzer

2. Measuring Receiver

3. Spectrum Analyzer

N

. Synthesized Signal Generator

5. Frequency Counter

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
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Table 8-22. FM Accuracy Performance Test - Part 1

Limits (kHz)

Fr?ﬁ;‘;’;cy De(\lr(i;;i)on Lower | Measured | Upper Unc((:trg;nty
0.25 5 4.820 5.180 100
0.25 10 9.670 10.330 200
100 10 9.670 10.330 100
100 5 4.820 5.180 50
250 5 4.820 5.180 50
250 10 9.670 10.330 100
375 10 9.670 10.330 100
375 5 4.820 5.180 50
500 5 4.820 5.180 50
500 10 9.670 10.330 100

756.25 10 9.670 10.330 100
756.25 5 4.820 5.180 50
1000 5 4.820 5.180 50
1000 10 9.670 10.330 100

Table 8-23. FM Accuracy Performance Test - Part 2

RF LO Input

Frequency | Frequency | Frequency Limits (kHz)

HP 8648B | HP 8663A | HP 8902A | Deviation Lower | Measured | Uober Uncertainty
(MHz) (MHz) (MHz) (kHz) w €asu PP (+Hz)
1500 1501.5 700 5 4.790 5.210 50
1500 1501.5 700 10 9.640 10.360 100
2000 2001.5 700 5 4.790 5.210 50
2000 2001.5 700 10 9.640 10.360 100
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Table 8-24.
FM Accuracy Performance Test Option 1E2 - Part 1
Limits (kHz)

Fr&‘,}l}llezl;cy De(‘l/(i}ai;i)on Lower | Measured | Upper Unc(irginty
0.25 5 4.820 5.180 100
0.25 10 9.670 10.330 200
100 10 9.670 10.330 100
100 5 4.820 5.180 50
250 5 4.820 5.180 50
250 10 9.670 10.330 100
375 10 9.670 10.330 100
375 5 4.820 5.180 50
500 5 4.820 5.180 50
500 10 9.670 10.330 100

756.25 10 9.670 10.330 100
756.25 5 4.820 5.180 50
1000 5 4.820 5.180 50
1000 10 9.670 10.330 100

Table 8-25. FM Accuracy Performance Test Option 1E2 - Part 2

RF LO Input

Frequency | Frequency | Frequency Limits (kHz)

HP 8648B | HP 8663A | HP 8902A | Deviation Lower | Measured | Upper Uncertainty
(MHz) (MHz) (MHz) (kHz) pp (+Hz)
1500 1501.5 700 5 4.790 5.210 50
1500 1501.5 700 10 9.640 10.360 100
2000 2001.5 700 5 4.790 5.210 50
2000 2001.5 700 10 9.640 10.360 100
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Table 8-26. FM Distortion Performance Test - Part 1

Limits (%)
Fr?ﬁ‘;le;cy De(vkiszi)on Lower | Measured | Upper Unct:n;/:a)linty

10 5 0 1 0.16

10 50 0 1 0.16

10 100 0 1 0.16

100 5 0 1 0.16

100 50 0 1 0.16

100 100 0 1 0.16

400 5 0 1 0.16

400 30 0 1 0.16

400 50 0 1 0.16

756.25 5 0 1 0.16

756.25 50 0 1 0.16

756.25 100 0 1 0.16

1000 5 0 1 0.16

1000 50 0 1 0.16

1000 100 1 0 | 1 0.16

Table 8-27. FM Distortion Performance Test - Part 2
RF LO Input
Frequency | Frequency | Frequency Limits (%)
HP 8648B | HP 8663A | HP 8902A |Deviation Lower | Measured | Upper Uncel;tainty

(MHz) (MHz) (MHz) (kHz) (%)
1500 1501.5 700 10 0 1 0.16
1500 1501.5 700 50 0 1 0.16
1500 1501.5 700 100 0 1 0.16
2000 2001.5 700 10 0 1 0.16
2000 2001.5 700 50 0 1 0.16
2000 2001.5 700 100 0 1 0.16
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8-66 Performance Tests

Table 8-28. AM Accuracy Performance Test

Limits (%)

A"(’g]';f;’)de Frﬁ&g;cy D(e%h Lower Measured|Upper U“C(‘:’;'E/f)i“ty
4 | 2 10 8 | 12 ] 0.21 |
R 30 | 27 | 33 | o6 |
R 60 | 55.5 | 645 | 12 |
| 248 10 | 8 | 12 | o |
| 248 0 | 27 | 3] o031 |
248 60 | 55.5 | 645 | o061 |
400 10 8 112 1 011 |
400 30 | 27 | 53 | o031 |
400 60 | 55.5 | 645 | o061 |
700 10 | 8 | 12 | o1 |
700 30 | 27 | 3| o031 |
700 60 | 55.5 | 645 | o061 |
1000 10 | 8 | 21 o011 |
1000 30 | 27 33 0.31
1000 60 | 555 645 0.61
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Table 8-28. AM Accuracy Performance Test (continued)

Limits (%) _
Ar?gllliltnu)de Fr?nc/}l;;}zr;cy D(e(;:;h Lower | Measured | Upper Unc(eirg/il;nty

-6 2 10 8 12 0.21
2 30 27 33 0.6

2 60 | 555 645 | 12

248 10 8 12 | 0.11

248 30 27 33 | 0.31

248 60 | 55.5 64.5 | 061

400 | 10 | 8 | 12 | 0.11

400 30 27 33 | 0.31

400 60 | 555 64.5| o061

700 10 8 12 | 0.11

700 30 27 33 | 0.31

700 60 | 555 64.5| 061

1000 10 8 12 | 0.11

1000 30 27 33 | 0.31

1000 60 | 55.5 64.5 0.61
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8-68 Performance Tests

Table S-29. AM Accuracy Performance Test Option 1E2

Amplitude

Limits (%)

(dBm) Fr:ﬁlllg;cy D(eg/:;h Lower | Measured | Upper U"c(‘:f;)i nty
4 2 10 8 12 0.21
2 30 27 33 0.6
2 60 55.5 64.5 1.2
248 10 8 12 0.11
248 30 27 33 0.31
248 60 55.5 64.5 0.61
400 10 8 12 0.11
400 30 27 33 0.31
400 60 55.5 64.5 0.61
700 10 8 12 0.11
700 30 27 33 0.31
700 60 55.5 64.5 0.61
1000 10 8 12 0.11
1000 30 27 33 0.31
1000 60 55.5 64.5 0.61
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Table 8-29.
AM Accuracy Performance Test Option 1E2 (continued)
Limits (%)
An(lgll;i;:;de Fr?ﬁ‘;{ezl;cy D(e;:;h Lower | Measured | Upper Unc(e:e;';:x)inty

-6 2 10 8 12 0.21
2 30 27 33 0.6

2 60 55.5 64.5 1.2

248 10 8 12 0.11

248 30 27 33 0.31

248 60 55.5 64.5 0.61

400 10 8 12 0.11

400 30 27 33 0.31

400 60 55.5 64.5 0.61

700 10 8 12 0.11

700 30 27 33 0.31

700 60 55.5 64.5 0.61

1000 10 8 12 0.11

1000 30 27 33 0.31

1000 60 55.5 64.5 0.61

Performance Tests 8-69


https://www.manualsplus.com/

HP 8648B Test Record
Table 8-30. AM Distortion Performance Test

Limits (%)
Al?gll;i;:;de Fr?ﬁ‘;:;cy D(e;:;h Lower | Measured | Upper Unc(zr;/ota)linty

4 2 30 0 2 0.39
2 70 0 3 0.70

248 30 0 2 0.39

248 70 0 3 0.70

400 30 0 2 0.39

400 70 0 3 0.70

1000 30 0 2 0.39

1000 70 0 3 0.70

-6 2 30 0 2 0.39
2 70 0 3 0.70

248 30 0 2 0.39

248 70 0 3 0.70

400 30 0 2 0.39

400 70 0 3 0.70

1000 30 0 2 0.39

1000 70 0 3 0.70
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Table 8-31.
Phase Modulation Distortion Performance Test -
Part 1
Limits (%)

Fr(elsllﬁezr;cy De(;i:(tf)on Lower | Measured | Upper Uncil;/:;:linty
0.250 5 0 1 0.26
100 5 0 1 0.26
400 5 0 1 0.26
500 5 0 1 0.26
750 5 0 1 0.26
1000 5 0 1 0.26

‘lhble 8-32. Phase Modulation Distortion Performance Test - Part 2

RF LO Input

Frequency |Frequency | Frequency Limits (%)

HP 8648B | HP 8663A | HP 8902A |Deviation L M alu Uncertainty
(MHz) (MHz) (MHz) (Rad) ower | Measure pper (%)
1500 1501.5 700 7 | 0 1 0.26
2000 2001.5 700 7 | 0 1 0.26

Table 8-33. Residual FM Performance Test

RF Frequency | LO Frequency | Input Frequency| Lin its (Hz)
HP 8648B HP 8663A HP 8902A Uncertainty

(MHz) (MHz) (MHz) |Upper Measured (+Hz)
10 11.5 700 7 0.45

100 101.5 700 7 0.45
248 2495 700 |7 0.45
251 252.5 700 4 0.35
400 401.5 700 4 0.35
501 501.5 700 7 0.45
750 751.5 700 | 7 0.45
1000 1001.5 700 | 7 0.45
1500 1501.5 700 | 14 0.75
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8-72 Performance Tests

Table 8-34. Harmonics Performance Test

HP 8648B HP 8566B Limits (dBc)

Fr?ﬁllllezr;cy Harm.(l\i‘g;()luency Upper | Measured Unc(il;itgi)nty
1 2 -30.0 1.2
2 4 -30.0 1.2
5 10 -30.0 1.2
10 20 -30.0 1.2
20 40 -30.0 1.2
100 200 -30.0 1.2
100 300 -30.0 1.2
300 150 -30.0 1.2
500 1000 -30.0 1.2
500 1500 -30.0 1.2
600 1200 -30.0 1.2
600 1800 -30.0 1.2
700 1400 -30.0 1.2
700 2100 -30.0 1.2
800 1600 -30.0 1.2
800 2400 -30.0 1.2
900 1800 -30.0 1.2

1000 2000 -30.0 1.2
1100 2200 -30.0 1.2
1200 2400 -30.0 1.2
1500 3000 -30.0 2.0
1990 995 -30.0 1.2
2000 3000 -30.0 2.0
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Table 8-35. Spurious Performance Test

HP 8648B Limits (dBc)
Amplitude | Frequency | Spur Uncertainty
(dBm) (MHz) |(MHz) Upper | Measured (+dB)
4 242 274 | -55.0 1.2

247 259 | -55.0 1.2

-6 1 999 | -55.0 1.2
1 1000 | —55.0 1.2
41 1000 | —-55.0 1.2
61 1000 | —-55.0 1.2
91 1000 | -55.0 1.2
102 286 | —55.0 1.2
137 315 | —55.0 1.2
150 148 | -55.0 1.2
150 149 | -55.0 1.2
150 1561 | -55.0 1.2
150 152 | —55.0 1.2
167 7 -55.0 1.2
172 312 | -55.0 1.2
227 92 | -55.0 1.2
232 304 | —55.0 1.2
241 759 | -565.0 1.2
241 1000 | —55.0 1.2
242 274 | -55.0 1.2
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Table 8-36. DC FM Frequency Error Performance Test

Devi- | Frequency Frequencyl Limits (Hz) |Uncer-
Frequency |ation| FM Off FM On tainty
(MHz) (kHz) (Hz) (Hz) |Lower Measured,Upper (+Hz)
100 1 | -100 | | 100 | 10 |
100 5 | -100 | | 100 | 1.0 |
100 9.9 | | -100 | | 100 | 1.0 |
500 1 | -100 | | 100 1 10 |
500 5 | | -100 | | 100 | 1.0 |
500 9.9 | | -100 | | 100 | 1.0 |
1000 1| | -100 | | 100 1 10 |
1000 5 | | -100 | | 100 | 10 |
1000 9.9 | | -100 | | 100 | 1.0 |
1500 2 | -200 | |200 ] 1.0 |
1500 9.9 | -200 | | 200 | 120 |
1500 | 19.9 | -200 | | 200 | 10 |
2000 2 | -200 | | 200 | 10 |
2000 9.9 -200 200 | 1.0
2000 19.9 -200 200 | 1.0
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Note If the automated Power Level Accuracy performance test is _
performed, the RF Level Accuracy performance test is not required.

Table 8-37.
RF Level Accuracy Performance Test - Part 1
Limits (dBm)
Fr:ﬁl;;:;cy An(lg]l;;:;de Lower | Measured | Upper Unc(irdtg;nty
3 13 12 14 0.22
10 9.0 11.0 0.22
4 3.0 5.0 0.22
-5.9 -6.9 -4.9 0.22
-15.9 -16.9 -14.9 0.23
-25.9 —-26.9 —24.9 0.23
-35.9 -36.9 -34.9 0.23
—45.9 —46.9 —-44.9 0.23
-55.9 -56.9 ~54.9 0.24
-65.9 -66.9 -64.9 0.24
-75.9 -76.9 -74.9 0.25
-85.9 —-86.9 -84.9 0.25
-95.9 -96.9 -94.9 0.25
-96 -97.0 -95.0 0.25
-105.9 -106.9 —-104.9 0.26
—-106 -107.0 -105.0 0.26
-115.9 —-116.9 -114.9 0.27
—116 -117.0 -115 0.27
-125.9 -126.9 -124.9 0.28
—126 -127.0 -125 0.29
-127 —128.0 -126.0 0.29
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8-76 Performance Tests

Table 8-37.

RF Level Accuracy Performance Test - Part |

(continued) .

_ Limits (dBm) _
Fr(el‘c;;ezr)]cy Ar}]gllilltnu)de Lower [Measured| Upper Un(zir;%l)nty
249.9 13 112 1 114 | o2
10 I | 110l o022 |
4 301 | 50l o022 |
59 | -69 | | 49 | o022 |
159 | 1691 | 149 | o023 |
~259 | -26.9] | 249 | o023 |
359 | -39 | | 349 | o023 |
459 | 69 | | 429 | o023
-55.9 -56.9 54.9 0.24
-65.9 -66.9 649 | 024
-75.9 -76.9 749 | 025
-85.9 -86.9 849 025
-95.9 -96.9 949 025
_96 -97.0 95.0| 025
(1059 |- 1069 ~1049| 026
-106 ~ 1070 ~1050| 026
(1159 1-116.91 1-114.91 027
-116 1-117.01 | 15 | o027
~1259 |-1269| I-1249 | 028 |
_126 | -127.0] | 15 | o020 |
-127 |- 1280| | .1260| 020 |
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Table 8-37.
RF’ Level Accuracy Performance Test - Part 1
(continued)

Limits (dBm)
Fraciuﬂezr;cy An(lgll;x::;de Lower | Measured | Upper Unc(irdtginty

400 13 12 14 0.22
10 9.0 11.0 0.22

4 3.0 5.0 0.22
-5.9 -6.9 -4.9 0.22
-15.9 -16.9 -14.9 0.23
-2b6.9 -26.9 ~24.9 0.23
-35.9 -36.9 -34.9 0.23
—45.9 —46.9 —-44.9 0.23
-55.9 -56.9 -54.9 0.24
—65.9 —66.9 -64.9 0.24
-75.9 -76.9 -74.9 0.25
—85.9 -86.9 —84.9 0.25
-95.9 -96.9 -94.9 0.25
—96 -97.0 -95.0 0.25
-105.9 —106.9 —-104.9 0.26
—106 -107.0 -105.0 0.26
-115.9 -116.9 -114.9 0.27
-116 -117.0 -115 0.27
— 1259 -126.9 -124.9 0.28
-126 -127.0 -125 0.29
-127 -128.0 -126.0 0.29
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8-78 Performance Tests

Table 8-37.

RF’ Level Accuracy Performance Test - Part 1

(continued)

Limits (dBm)

Fr&%lljlezr)]cy An(lé)ll;ilf:;de Lower { Measured | Upper Unc(in;itg;nty

512.5 13 12 14 0.22
10 9.0 11.0 0.22

4 3.0 50 | 022
5.9 6.9 49| 02
-15.9 -16.9 149 o023
-25.9 -26.9 249 | 023
-35.9 -36.9 349 | 023
-45.9 -46.9 —449 | 023
-55.9 -56.9 549l 0024
—~65.9 ~66.9 ~64.9|  0.24
—75.9 ~76.9 749 | 025
~85.9 ~86.9 849 | 025
~95.9 —96.9 —949| 025
96 ~97.0 ~95.0 | 0.25
~105.9 |-106.9 ~104.9]  0.26
~106 ~107.0 ~105.0|  0.26
~115.9 |-116.9 _1149| 027
_116 ~117.0 ~115 0.27
~1259 |-126.9 ~124.9|  0.28
~126 ~127.0 125 0.29
_127 ~128.0 ~126.0|  0.29
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Table 8-37.
RF Level Accuracy Performance Test - Part 1
(continued)

Limits (dBm)
Fr:;[l;zl;cy An(lgll;i;:;de Lower | Measured | Upper Unc(ir(;gi)nty

999.9 13 12 14 0.22
10 9.0 11.0 0.22

4 3.0 5.0 0.22
-5.9 -6.9 -4.9 0.22
-15.9 -16.9 -14.9 0.23
—25.9 -26.9 -24.9 0.23
-35.9 -36.9 -34.9 0.23
—45.9 —46.9 -44.9 0.23
-55.9 -56.9 -54.9 0.24
—65.9 —-66.9 -64.9 0.24
-75.9 -76.9 ~74.9 0.25
—-85.9 —86.9 —84.9 0.25
-95.9 -96.9 -94.9 0.25
-96 -97.0 -95.0 0.25
-105.9 —106.9 -104.9 0.26
-106 -107.0 -105.0 0.26
-115.9 -116.9 -114.9 0.27
-116 -117.0 -115 0.27
-125.9 -126.9 -124.9 0.28
-126 -127.0 —125 0.29
-127 —128.0 -126.0 0.29
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8-80 Performance Tests

Table 8-37.

RF Level Accuracy Performance Test - Part 1

(continued)

Limits (dBm)

Fr?ﬁﬁr;cy An(lgll;i;:;de Lower | Measured | Upper Unc(il;itg;nty

1300 13 12.0 14.0 0.22
10 9.0 11.0 0.22

4 3.0 5.0 0.22
-5.9 -6.9 -4.9 0.22
-15.9 -16.9 -14.9 0.23
-25.9 —26.9 -24.9 0.23
-35.9 -36.9 -34.9 0.23
—45.9 -46.9 -44.9 0.23
—55.9 -56.9 -54.9 0.24
-65.9 -66.9 —64.9 0.24
-75.9 -76.9 ~74.9 0.25
—86.9 —86.9 —-84.9 0.25
-95.9 -96.9 -94.9 0.25
-96 -97.0 -95.0 0.25
—105.9 —106.9 -104.9 0.26
—106 -107.0 —105.0 0.26
-115.9 -116.9 -114.9 0.27
-116 -117.0 -115.0 0.27
-125.9 —126.9 -1249 0.28
-126 -127.0 -125.0 0.29
-127 —128.0 —126.0 0.29
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Note If the automated Power Level Accuracy performance test is
performed, the RF Level Accuracy performance test is not required.

Table 8-38.
RF Level Accuracy Performance Test - Part 2
Limits (dBm)
Fr?l\(,l[lfllezl;cy Ar;l;)ll;i[t‘;:;de Lower | Measured | Upper Unc(ir;itg;nty

2000 13 12 14 0.15
10 9 11 0.15
4 3 5 0.15
-5.9 -6.9 -4.9 0.15
-15.9 -16.9 -14.9 0.12

Note If the automated Power Level Accuracy performance test is

performed, the RF Level Accuracy performance test is not required.

Table 8-39.
RF Level Accuracy Performance Test - Part 3
Limits (dBm)
Frg/l[‘lllezl;cy An(lgll;;:;de Lower | Measured | Upper Unc(illitgi)nty
3.0 20 18.5 21.5 0.23
249.9 20 18.5 21.5 0.23
400 20 18.5 21.5 0.23
999.9 20 18.5 21.56 0.23
1500 19 17.5 20.5 0.23
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Note If the automated Power Level Accuracy performance test is
performed, the RF Level Accuracy performance test is not required.

Table S-40.
RF Level Accuracy Performance Test with Options
1EA and 1E6 - Part 3

Limits (dBm)
Frequency { Amplitude Uncertainty
(MHz) (dBm) Lower | Measured | Upper (+dB)
3.0 13 11.5 14.5 0.23
249.9 18 16.5 195 0.23
400 18 16.5 195 0.23
999.9 18 16.5 19.5 0.23
1500 17 15.5 185 0.23
Note If the automated Power Level Accuracy performance test is

performed, the RF Level Accuracy performance test is not required.

Table 8-41.
RF Level Accuracy Performance Test - Part 4
Limits (dBm)

Frequency | Amplitude Uncertainty
(MHz) (dBm) Lower | Measured | Upper (+dB)
2000 -25.9 -26.9 -24.9 0.16

-35.9 -36.9 -34.9 0.16

-45.9 -46.9 -44.9 0.16

559  1-56.9 | 549  0.16
Table S-42.

Pulse Modulation On/Off Ratio Performance Test
(Option 1E6 Only)

Limits (dBs) \
Frequency Uncertainty
(MHz) Measured I Upper (dB)

| 100 | | 80 | 1.8 |
. s00 | | 80 | 2 I
| 1000 | | 80 | 2 |
| 1500 | | 80 | 2 |
| 2000 | I 80 | 2 |
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Table S-43.
Pulse Modulation Rise Time Performance Test
(Option 1E6 Only)

Limits

Frequenc
(l\(lllllllz) y Measured

(ns)
Uncertainty
Upper (+ns)

1000

10 1

Table

S-44.

Internal Timebase: Aging Rate Performance Test
(Option 1E5 Only)

Limits (Hz)

Lower Measured

Uncertainty
Upper (+Hz)

5x1071%day| £5.6x 101!
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HP 8648C
Test Record

Table S-45. HP 8648C Test Record

Test Facility

Model

Serial Number

Options

Firmware Revision

$pecial Notes:

Report Number

Date

Customer

Tested By

Ambient Temperature

Relative Humidity

°C

%

Line Frequency

Hz (nominal)
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Table 8-46. HP 8648C Test Record

Model Report Number Date

Test Equipment Used Model Number Trace Number Cal Due Date

1. Audio Analyzer

2. Measuring Receiver

3. Spectrum Analyzer

4. Synthesized Signal Generator

5. Frequency Counter

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
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Table 8-47. FM Accuracy Performance Test - Part 1

Limits (kHz)

Fr::n(}l;lezr;cy De(vkilz;;i)on Lower | Measured | Upper Unc(j:rz;nty
0.25 5 4.820 5.180 100
0.25 10 9.670 10.330 200
100 10 9.670 10.330 100
100 5 4.820 5.180 50
250 5 4.820 5.180 50
250 10 9.670 10.330 100
375 10 9.670 10.330 100
375 5 4.820 5.180 50
500 5 4.820 5.180 50
500 10 9.670 10.330 100

756.25 10 9.670 10.330 100
756.25 5 4.820 5.180 50
1000 5 4.820 5.180 50
1000 10 9.670 10.330 100

Table 8-48. FM A« curacy Per Formance Test - Part 2

RF LO Input

Frequency [Frequency | Frequency Limits (kHz)

HP 8648C | HP 8663A [FIP 8902A | Deviation [T———" —— — | Uncertainty
(MHz) (MHz) (MHz) (kHz) , ZPP (+Hz)
1500 15015 700 5 4.790 | 5.210 50
1500 15015 700 10 | 9.640 | 10.360| 100 |
2000 20015 700 5 4.790 5.210 50
2000 20015 700 10 | 9.640 10.360| 100
2500 2501.5 700 5 4.730 5.270 50 |
2500 2501.5 700 10 |9.580 | 10420 100 |
3200 | 2500 | 700 | s 4.730 | 5.270 50
3200 | 2500 | 700 | 10 |9.s580] 0.420 100
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Table 8-49.
FM Accuracy Performance Test Option 1E2 - Part 1
Limits (kHz)

Frg};}llezx)lcy De(xlf(ig;i)on Lower | Measured | Upper Unc(irft;;nty
0.25 5 4.820 5.180 100
0.25 10 9.670 10.330 200
100 10 9.670 10.330 100
100 5 4.820 5.180 50
250 5 4.820 5.180 50
250 10 9.670 10.330 100
375 10 9.670 10.330 100
375 5 4.820 5.180 50
500 5) 4.820 5.180 50
500 10 9.670 10.330 100

756.25 10 9.670 10.330 100
756.25 5 4.820 5.180 50
1000 5 4.820 5.180 50
1000 10 9.670 10.330 100

Table 8-50. FM Accuracy Performance Test Option 1E2 - Part 2

RF LO Input

Frequency | Frequency | Frequency Limits (kHz)

HP 8648C | HP 8663A | HP 8902A |Deviation L M dlu Uncertainty
(MHz) (MHz) (MHz) (kHz) ower | Measure pper (+Hz)
1500 1501.5 700 5 4.790 5.210 50
1500 1501.5 700 10 9.640 10.360 100
2000 2001.5 700 5 4.790 5.210 50
2000 2001.5 700 10 9.640 10.360 100
2500 2501.5 700 5 4,730 5.270 50
2500 2501.5 700 10 9.580 10.420 100
3200 2500 700 5 4.730 5.270 50
3200 2500 700 10 9.580 10.420 100
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Table 8-51. FM Distortion Performance Test - Part 1

Limits (%)
Frall‘g:)lcy De(\lr‘i;;i)on Lower | Measured | Upper Uncezl;/:a)linty

10 5 0 1 0.16

10 50 0 1 0.16

10 100 0 1 0.16

100 5 0 1 0.16

100 50 0 1 0.16

100 100 0 1 0.16

400 5 0 1 0.16

400 30 0 1 0.16

400 50 0 1 0.16

756.25 5 0 1 0.16

756.25 50 0 1 0.16

766.25 100 0 1 0.16

1000 5 0 1 0.16

1000 50 0 1 0.16

1000 100 0 1 0.16

Table 8-52. FM Distortion Performance Test - Part 2
RF LO Input
Frequency | Frequency | Frequency Limits (%)
HP 8648C | HP 8663A | HP 8902A | Deviation Uncertainty

(MHz) (MHz) (MHz) (kHz) Lower { Measured | Upper (%)
1500 1501.5 700 10 0 1 0.16
1500 1501.5 700 50 0 1 0.16
1500 1501.5 700 100 0 1 0.16
2000 2001.5 700 10 0 1 0.16
2000 2001.5 700 50 0 1 0.16
2000 2001.5 700 100 0 1 0.16
3200 2500 700 20 0 1 0.16
3200 2500 700 50 0 1 0.16
3200 2500 700 100 0 1 0.16
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E-90 Performance Tests

Table 8-53. AM Accuracy Performance Test

_ Limits (%) _
An(]gll_,’lij)de Frt(a&tljiezr;cy Dﬁ%sh | ower Measured (Upper Unc(irg/(z;l;nty
4 2 10 | 8 12 0.21
2 30 | 27 33 0.6
2 60 | 555 64.5 12
248 10 | 8 | 2] on
u8 | 30 | 27 | | 3| oz |
228 | 60 | 555 | | 645 | o061 |
400 10| 8 12 0.11
400 0 | 27 33 0.31
400 60 | 555 64.5 0.61
700 10 | 8 12 0.11
700 | 30 | 27 | | 33 | 0.31 |
700 | 60 | 555 | | 645 | o061 |
1000 | 10 | 8 | | 12 | ow |
1000 | 30 | 27 | | 331 o031 |
1000 | 60 | 555 | | 645 | o061 |
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Table 8-53. AM Accuracy Performance Test (continued)

_ Limits (%) _
Apoll;;‘u)de Fr?ﬁ‘;g)‘cy D(e;:;h Lower|Measured Upper Unc(eirti’:/oa)lnty
-6 2 10 | 8 | 12 0.21
2 0| 27 | 33 0.6
2 60 | 555 64.5 12
248 10 | 8 12 0.11
248 0 | 27 33 0.31
248 60 | 555 64.5 0.61
400 10 | 8 12 0.11
400 0 | 27 33 0.31
400 60 | 555 64.5 0.61
700 0 | 8 12 0.11
700 0 | 27 33 0.31
700 60 | 555 64.5| 061
1000 10 | 8 | 12 | o1 |
1000 30 | 27 | 33 | 0.31 I
1000 | 60 | 555 | 645 0.61
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8-92 Performance Tests

Table 8-54. AM Accuracy Performance Test Option 1E2

Limits (%)
Amplitude | Frequency | Depth Uncertainty

(dBm) (MHz) (%) Lower | Measured | Upper (%)
4 2 10 8 12 0.21

2 30 27 33 0.6

2 60 55.5 64.5 1.2

248 10 8 12 0.11

248 30 27 33 0.31

248 60 55.5 64.5 0.61

400 10 8 12 0.11

400 30 27 33 0.31

400 60 55.5 64.5 0.61

700 10 8 12 0.11

700 30 27 33 0.31

700 60 55.5 64.5 0.61

1000 10 8 12 0.11

1000 30 27 33 0.31

1000 60 556.5 64.5 0.61
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Table 8-54.
AM Accuracy Performance Test Option 1E2 (continued)
Limits (%) _
ATngi:lL;de Fra(}uliezr;cy D&Sh L ower Measured [Upper Unc(eir%nty
-6 2 10 8 12 0.21
2 30 27 33 0.6
2 60 55.5 64.5 1.2
248 10 8 12 0.11
248 30 27 33 0.31
248 60 55.5 64.5 0.61
400 10 8 12 0.11
400 30 27 33 0.31
400 60 55.5 64.5 0.61
700 10 8 12 0.11
700 30 27 33 0.31
700 60 55.5 64.5 0.61
1000 10 8 12 0.11
1000 30 27 33 0.31
1000 60 55.5 64.5 0.61
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8-94 Performance Tests

Table 8-55. AM Distortion Performance Test

Limits (%)
An(lg]l;i::;de Frgﬁlezl;cy D(e;;;h Lower | Measured | Upper Unctzx;/otz)tinty

4 2 30 0 2 0.39
2 70 0 3 0.70

248 30 0 2 0.39

248 70 0 3 0.70

400 30 0 2 0.39

400 70 0 3 0.70

1000 30 0 2 0.39

1000 70 0 3 0.70

-6 2 30 0 2 0.39
2 70 0 3 0.70

248 30 0 2 0.39

248 70 0 3 0.70

400 30 0 2 0.39

400 70 0 3 0.70

1000 30 0 2 0.39

1000 70 0 3 0.70
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Table 8-56.
Phase Modulation Distortion Performance Test -
Part 1
Limits (%)
Fr?ﬁ‘;g)lcy De(\(Ri:(tii)on Lower | Measured | Upper Uncezl;/:z)linty
0.250 5 0 1 0.26
100 5 0 1 0.26
400 5 0 1 0.26
500 5 0 1 0.26
750 5 0 1 0.26
1000 5 0 1 0.26
Table 8-57. Pl ase Modula jion Distor gion Performance Test - Part 2
RF LO Input
Frequency | Frequency | Frequency Limits (%)
HP 8648C | HP 8663A | FIP 8902A |Deviation Uncertainty
(MHz) (MHz) (MHz) (Rad) Lower | Measured | Upper (%)
1500 | 15015 700 7 0 1 0.26
2000 2001.5 700 7 0 1 0.26
2500 | 2501.5 700 14 0 1 0.26
3200 | 2500 700 14 0 1 0.26
Table 8-58. Residual FM Performance Test
RF Frequency |LO Frequency Input Frequency Limits (Hz)
HP 8648C FIP 8663A HP 8902A Upper | Measured Uncertainty
(MHz) (MHz) (MHz) (+Hz)
10 11.5 | 700 7 | o045
100 101.5 700 7 0.45
248 249.5 700 7 0.45
251 252.5 700 4 0.35
400 401.5 700 4 0.35
501 5015 700 7 0.45
750 751.5 700 7 0.45
1000 1001.5 700 7 0.45
1500 1501.5 700 14 0.75
2500 2501.5 700 28 15
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6-96 Performance Tests

Table 8-59. Harmonics Performance Test

HP 8648C HP 8566B Limits (dBc)

Fr?ﬁlﬁezl;cy Harm.(;l‘g;()luency Upper | Measured Un(zirdtgi)nty
1 2 -30.0 1.2
2 4 -30.0 1.2
5 10 -30.0 1.2
10 20 -30.0 1.2
20 40 -30.0 1.2
100 200 -30.0 1.2
100 300 -30.0 1.2
300 150 -30.0 1.2
500 1000 -30.0 1.2
500 1500 -30.0 1.2
600 1200 -30.0 1.2
600 1800 -30.0 1.2
700 1400 -30.0 1.2
700 2100 -30.0 1.2
800 1600 -30.0 1.2
800 2400 -30.0 1.2
900 1800 -30.0 1.2

1000 2000 -30.0 1.2
1100 2200 -30.0 1.2
1200 2400 -30.0 1.2
1500 3000 -30.0 2.0
1990 995 -30.0 1.2
2000 3000 -30.0 20
3200 1600 -30.0 1.2



https://www.manualsplus.com/

HP 8648C Test Record
Table 8-60. Spurious Performance Test

HP 8648C Limits (dBc)
e Treency | St [Upper easurea | UCCrainty
4 242 274 | —55.0 1.2

247 259 | —55.0 1.2

-6 1 999 | —55.0 1.2
1 1000 | —55.0 1.2
41 1000 | —55.0 1.2
61 1000 | -55.0 1.2
91 1000 | —55.0 1.2
102 286 | ~55.0 1.2
137 315 | -55.0 1.2
150 148 | -55.0 1.2
150 149 | -55.0 1.2
150 151 | —55.0 1.2
150 152 | —55.0 1.2
167 7 | -55.0 1.2
172 312 | -55.0 1.2
227 92 | -55.0 1.2
232 304 | —55.0 1.2
241 759 | -55.0 1.2
241 1000 | —55.0 1.2
242 274 | -55.0 1.2
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Table 8-61. DC FM Frequency Error Performance Test

Devi- [ Frequency | Frequency Limits (Hz) Uncer-

Frequency |ation| FM Off FM On tainty

(MHz) (kHz) (Hz) (Hz) Lower (Measured | Upper (+Hz)
100 1 -100 100 1.0
100 5 ~100 100 1.0
100 9.9 ~100 100 1.0
500 1 -100 100 1.0
500 5 -100 100 1.0
500 9.9 —-100 100 1.0
1000 1 -100 100 1.0
1000 5 -100 100 1.0
1000 9.9 —100 100 1.0
1500 2 -200 200 1.0
1500 9.9 -200 200 1.0
1500 19.9 -200 200 1.0
2000 2 —200 200 1.0
2000 9.9 —200 200 1.0
2000 19.9 —-200 200 1.0
2500 4 —400 400 1.0
2500 19.9 —400 400 1.0
2500 39.9 —400 400 1.0
3200 4 —400 400 1.0
3200 19.9 —-400 400 1.0
3200 39.9 —400 400 1.0
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Note If the automated Power Level Accuracy performance test is
performed, the RF Level Accuracy performance test is not required.

Table S-62.
RF Level Accuracy Performance Test - Part 1

_ Limits (dBm)
Fr(?&;ezr)lcy An(]ggltltj)de Lower | Measured | Upper Unc(ir;;;i)nty

3 13 12 14 0.22
| 10 | o01 | 110 | 0.2
| 4 | 5o | 5.0 0.22
| 50 | 60 | 49| o2
-15.9 | -16.91 |-14.9] 0.2

| —250 |-26.0| | —24.9 | 0.23
| —35.9 | -36.9 | | _32.9 | 0.23
| 459 | -26.9 | | —44.9 | 0.23
| _s59 | -56.9 | | -54.0 | 0.24
| ~659 | -66.9 | | —64.9 | 0.24
| —75.9 -76.91 | 7.9 | 0.25
-85.9 —86.9 —849] 025
-95.9 ~96.9 —049| 025
-96 ~97.0 ~95.0| 0.25
.105.9  |-106.9 _1049|  0.26
-106 ~107.0 ~105.0]  0.26
-115.9  |-116.9 _1149| 027
-116 ~117.0 _115 0.27
_1259  |-126.9 _124.9| 028
-126 ~127.0 _125 0.29
-127 ~128.0 ~126.0]  0.29
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8-1 00 Performance Tests

Table 8-62.

RF Level Accuracy Performance Test - Part 1

(continued)

Limits (dBm)
Frfﬁ;(;r;cy An(l(]l)ll;i;:;de Lower | Measured | Upper Unc(eir(;:gi)nt

249.9 13 12 14 0.22
10 9.0 11.0 0.22

4 3.0 5.0 0.22
5.9 -6.9 —4.9 0.22
~15.9 ~16.9 ~149 | 023
—25.9 ~26.9 249 | 023
~35.9 ~36.9 —349| 023
—45.9 —46.9 _449| 023
—56.9 —56.9 _549 | 0.24
~65.9 —66.9 —64.9 | 024
-75.9 -76.9 -74.9 0.25
-85.9 -86.9 -84.9 0.25
-95.9 -96.91 94.9 0.25
~96 | -97.01 | 950 | 025
~ 1059  1-106.91 1-104.9 | 026
-106 | -10701 1-105.0 | 0.26
-115.9  1-116.9 | 1-114.9 | 0.27
~116 1-117.0 | 115 | 027
_1259  1-126.9 | 1-124.9 | 0.28
_126 -127.0 -125 0.29
_127 ~ 1280 ~1260| 029
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Table 8-62.
RF Level Accuracy Performance Test - Part 1
(continued)

Limits (dBm)

Fr?ﬁg‘;cy ATgll;;:;de Lower | Measured | Upper Unc(illit;;nty
400 13 12 14 0.22
10 9.0 11.0 0.22
4 3.0 5.0 0.22
-5.9 -6.9 -4.9 0.22
-15.9 -16.9 -14.9 0.23
-25.9 -26.9 -24.9 0.23
-35.9 -36.9 -34.9 0.23
—45.9 —-46.9 —-44.9 0.23
—-55.9 —56.9 —-54.9 0.24
-65.9 -66.9 —64.9 0.24
-75.9 -76.9 -74.9 0.25
—85.9 —86.9 —-84.9 0.25
-95.9 -96.9 -94.9 0.25
-96 -97.0 -95.0 0.25
-105.9 -106.9 —-104.9 0.26
-106 -107.0 —105.0 0.26
-115.9 -116.9 -114.9 0.27
-116 -117.0 -115 0.27
- 1259 -126.9 -124.9 0.28
-126 -127.0 -125 0.29
-127 —128.0 —126.0 0.29
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E-102 Performance Tests

Table 8-62.

RF’ Level Accuracy Performance Test - Part 1

(continued)

| Limits (dBm) |
Fr(el&unezr;cy Angﬁgde Lower |Measured| Upper Un(f(rig)lnty
5125 13 12 14 0.22
10 9.0 11.0 0.22
4 3.0 5.0 0.22
5.9 ~6.9 4.9 0.22
~15.9 ~16.9 ~149| 023
~25.9 ~26.9 —249| 023
~35.9 ~36.9 —349| 023
—45.9 _46.9 —449| 023
_55.9 ~56.9 549 | 024
—65.9 ~66.9 —64.9| 024
~75.9 ~76.9 —749| 02
—85.9 —86.9 -849| 025
—95.9 ~96.9 —949| 025
~96 ~97.0 95.0 | 025
~1059 |-106.9 -104.9| 026
-106 1-107.01 ~105.0|  0.26
1159  1-116.9 | I-114.9 | o027 |
_116  |-117.0]| | .15 | o027 |
1259 |- 1269] I-1249 | o028 |
~126 1-127.0 | | 125 | o020 |
127 |-1280] |—1260] 020 |
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Table 8-62.
RF’ Level Accuracy Performance Test - Part 1
(continued)

) Limits (dBm)
Fr(el‘(/qlgr;cy Ax;lgll;x::;de Lower | Measured | Upper Unc(ir;itgi)nty

999.9 13 12 14 0.22
10 9.0 11.0 0.22

4 3.0 5.0 0.22
-5.9 -6.9 -4.9 0.22
-15.9 -16.9 -14.9 0.23
-25.9 -26.9 -24.9 0.23
-35.9 -36.9 -34.9 0.23
—-45.9 —46.9 —-449 0.23
-5b5.9 -56.9 -54.9 0.24
—65.9 -66.9 —-64.9 0.24
-75.9 -76.9 -74.9 0.25
-85.9 -86.9 -84.9 0.25
-95.9 -96.9 -94.9 0.25
-96 -97.0 -95.0 0.25
—105.9 -106.9 -104.9 0.26
—106 -107.0 —105.0 0.26
--115.9 -116.9 -114.9 0.27
~-116 -117.0 -115 0.27
-125.9 - 126.9 -124.9 0.28
~-126 —127.0 -125 0.29
-127 -128.0 -126.0 0.29
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8-104 Performance Tests

Table

8-62.

RF Level Accuracy Performance Test - Part 1
(continued)

Limits (dBm)
Fr(el‘c/}uﬂezr;cy Al?gll;iltll;de Lower | Measured | Upper Uméil;itgi)nty

1300 13 12.0 14.0 0.22
10 9.0 11.0 0.22

4 3.0 5.0 0.22
-5.9 -6.9 -4.9 0.22
-15.9 -16.9 -14.9 0.23
-25.9 -26.9 -24.9 0.23
-35.9 -36.9 -34.9 0.23
—45.9 —46.9 —44.9 0.23
-55.9 -56.9 -54.9 0.24
—65.9 —-66.9 -64.9 0.24
-75.9 -76.9 —-74.9 0.25
—85.9 -86.9 -84.9 0.25
-95.9 -96.9 -94.9 0.25
-96 -97.0 -95.0 0.25
-105.9 -106.9 -104.9 0.26
-106 -107.0 —105.0 0.26
-115.9 -116.9 -114.9 0.27
-116 -117.0 -115.0 0.27
—-125.9 —-126.9 -124.9 0.28
—126 -127.0 -125.0 0.29
—127 -128.0 -126.0 0.29
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Note If the automated Power Level Accuracy performance test is
performed, the RF Level Accuracy performance test is not required.

Table 8-63.
RF Level Accuracy Performance Test - Part 2
Limits (dBm)
Fr?&lllg;cy Ar;lgll}i;:;de Lower | Measured | Upper Unc(il;itg;nty

2000 13 12 14 0.15
10 9 11 0.15

4 3 5 0.15

-5.9 -6.9 -4.9 0.15

-15.9 -16.9 -14.9 0.12

2499 13 12 14 0.32
10 9 11 0.32

4 3 5 0.32

-5.9 -6.9 -4 0.32

-15.9 -16.9 -14.9 0.25

3200 13 11.5 14.5 0.46
10 8.5 11.5 0.46

4 2.5 5.5 0.46

-5.9 -7.4 —-4.4 0.46

-15.9 -17.4 -14.4 0.41
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Note

Note

8-106 Performance Tests

If the automated Power Level Accuracy performance test is
performed, the RF Level Accuracy performance test is not required.

Table 8-64.
RF Level Accuracy Performance Test - Part 3
_ Limits (dBm) _
Fr?ﬁ;ezr)lcy Ar?(ipll;l::;de Lower | Measured | Upper Un;:::;té\)mty

3.0 20 18.5 21.5 0.23
249.9 |20 18.5 21.5 0.23
400 20 18.5 21.5 0.23
999.9 |20 18.5 21.5 0.23
1500 19 17.5 20.5 0.23
2100 17 15.5 18.5 0.40
2500 15 13.5 16.5 0.58
3200 13 11.0 14.5 0.58

If the automated Power Level Accuracy performance test is
performed, the RF Level Accuracy performance test is not required.

Table 8-65.
RF Level Accuracy Performance Test with Options
1EA and 1E6 - Part 3

Limits (dBm) _
Frzs;lllezr;cy AngI%de Lower | Measured | Upper Un(;ir;'a!l)nty

3.0 13 11.5 14.5 0.23
249.9 18 16.5 19.5 0.23
400 18 16.5 195 0.23
999.9 18 16.5 195 0.23
1500 17 155 18.5 0.23
2100 15 135 16.5 0.40
2500 13 115 145 0.58
3200 11 9.0 13.0 0.58
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If the automated Power Level Accuracy performance test is
performed, the RF Level Accuracy performance test is not required.

Table 8-66.
RF Level Accuracy Performance Test - Part 4
Limits (dBm)
Fr?&‘;:;cy An(lgll}i;:;de Lower | Measured | Upper Unc(j;it;i)nty
2000 -25.9 —26.9 -24.9 0.16
-35.9 -36.9 -34.9 0.16
—45.9 -46.9 -44.9 0.16
—55.9 -56.9 -54.9 0.16
2499 -25.9 -26.9 -24.9 0.16
-35.9 -~36.9 -34.9 0.16
—-45.9 -46.9 -44.9 0.16
-55.9 -56.9 -54.9 0.16
3200 -25.9 -27.4 -24.4 0.19
-35.9 -37.4 -34.4 0.19
-45.9 -47.4 -44.4 0.19
-55.9 -57.4 -54.4 0.19
Table 8-67.

Pulse Modulation On/Off Ratio Performance Test

(Option 1E6 Only)

Limits (dBc)

Fr(e&l:;zr;cy MeasuredlUpper| Unc::;g;int
100 | s | 18
500 | s0 | 2
1000 | 80 | 2
1500 | 80 | 2
2000 | 80 | 2
2300 | 70 | 2
2500 | 70 | 2
2700 | 70 | 2
3000 | 70 | 2
3200 70 2
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8-108 Performance Tests

Table 8-68.
Pulse Modulation Rise Time Performance Test
(Option 1E6 Only)

Limits (ns)
Frequency Uncertaint
(MHz) Measured I Upper (+ns)
| 1000 | | 10 | 1
Table 8-69.

Internal Timebase: Aging Rate Performance Test
(Option 1E5 Only)

Limits (Hz)
Uncertaint
Lower Measured Upper ( inl) y
5x 107 1% day| +5.6x 1011
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Test Record
Table 8-70. HP 8648D Test Record

Test Facility Report Number

Date

Customer

Tested By
Model Ambient Temperature ____ °C
Serial Number Relative Humidity %
Options Line Frequency _____ Hz (nominal)

Firmware Revision

Special Notes:
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Table 8-71. HP 8648D Test Record

Model Report Number Date

Test Equipment Used Model Number Trace Number Cal Due Date

1. Audio Analyzer

2. Measuring Receiver

3. Spectrum Analyzer

4. Synthesized Signal Generator

5. Frequency Counter

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

E-110 Performance Tests
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Table 8-72. FM Accuracy Performance Test - Part 1

Limits (kHz)

Frequency | Deviation Uncertainty
(MHz) (kHz) Lower | Measured | Upper (+Hz)
0.25 5 4.820 5.180 100
0.25 10 9.670 10.330 200

100 10 9.670 10.330 100
100 5 4.820 5.180 50
250 5 4.820 5.180 50
250 10 9.670 10.330 100
375 10 9.670 10.330 100
375 5 4.820 5.180 50
500 5 4.820 5.180 50
500 10 9.670 10.330 100
756.25 10 9.670 10.330 100
756.25 5 4.820 5.180 50
1000 5 4.820 5.180 50
1000 10 9.670 10.330 100

Table 8-73. FM Accuracy Performance Test - Part 2

RF LO Input o

Frequency | Frequency | Frequency Limits (kHz)

| EIP 864800 HP 8663A|HP 8902A | Deviation Lower | Measured | Upper Uncertainty

(MHz) (MHz) (MHz) (kHz) (+Hz)
1500 1501.5 700 5 4.790 5.210 50
1500 I 1501.5 | 700 10 9.640 10.360 100
2000 2001.5 700 5 4.790 5.210 50
2000 2001.5 700 10 9.640 10.360 100
2500 l 2501.5 ' 700 5 4.730 5.270 50
2500 | 2501.5 | 700 10 9.580 10.420 100
3200 | 2500 | 700 5 4.730 5.270 50
3200 | 2500 | 700 10 9.580 10.420 100
3800 | 2500 | 1300 5 | 470l | s270 | s0 |
3800 I 2500 | 1300 10 9.580 10.420 100
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Table 8-74.
FM Accuracy Performance Test Option 1E2 - Part 1
Limits (kHz)

Fr?ﬁ‘;:;cy De(\]r(i;;i)on Lower | Measured | Upper Unc(irltla;nty
0.25 5) 4.820 5.180 100
0.25 10 9.670 10.330 200
100 10 9.670 10.330 100
100 5 4.820 5.180 50
250 5 4.820 5.180 50
250 10 9.670 10.330 100
375 10 9.670 10.330 100
375 5 4.820 5.180 50
500 5 4.820 5.180 50
500 10 9.670 10.330 100

756.25 10 9.670 10.330 100
756.25 5 4.820 5.180 50
1000 5 4.820 5.180 50
1000 10 9.670 10.330 100

fable 8-75. FM Accuracy Performance Test Option 1E2 - Part 2

RF LO Input
Frequency | Frequency | Frequency Limits (kHz)
HP 8648D | HP 8663A | HP 8902A |Deviation Lower | Measured | Upper Uncertainty
(MHZz) (MHz) (MHz) (kHz) (+Hz)
| 1500 1501.5 700 5 4.790 5.210 50
| 1500 1501.5 700 10 | 9.640 10.360| 100
| 2000 2001.5 700 5 4.790 5.210 50
| 2000 2001.5 700 10 | 9.640 10.360| 100
| 2500 2501.5 700 5 4.730 5.270 50
2500 2501.5 700 10 | 9.580 10420 100
3200 2500 700 5 4.730 5.270 50
3200 2500 700 10 | 9.580 10.420{ 100
3800 2500 1300 5 4.730 5.270 50
3 8 0 0| 2500 1300 10 | 9.580 10.420| 100

8.112 Performance Tests



https://www.manualsplus.com/

HP 8648D Test Record
Table 8-76. FM Distortion Performance Test - Part 1

o Limits (%)

Fr?IaLIJIezr;cy Di\l/:;tzl)o n Lower | Measured { Upper Unc?;/:z)linty
10 5 0 1 0.16
10 50 0 1 0.16
10 100 0 1 0.16
100 5 0 1 0.16
100 50 0 1 0.16
100 100 0 1 0.16

400 5 0 1 0.16
400 30 0 1 0.16
400 50 0 1 0.16
756.25 5 0 1 0.16
756.25 50 0 1 0.16
756.25 100 0 1 0.16
1000 5 0 1 0.16
1000 50 0 1 0.16
1000 100 0 1 0.16
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Table 8-77. FM Distortion Performance Test - Part 2

RF LO Input

Frequency | Frequency | Frequency Limits (%)

HP 8648D | HP 8663A | HP 8902 | Deviation [ 2T T Uncertainty
(MHz) (MHz) (MHz) (kHz) (%)

| 1500 15015 700 10 0 1 0.16

| 1500 15015 700 50 0 1 0.16

| 1500 15015 700 100 0 1 0.16

| 2000 2001.5 700 10 0 1 0.16
2000 2001.5 700 50 0 1 0.16
2000 2001.5 700 100 0 1 0.16
3200 2500 700 20 0 1 0.16
3200 2500 700 50 0 1 0.16
3200 2500 700 100 0 1 0.16
3800 2500 1300 20 0 1 0.16
3800 2500 1300 50 0 1 0.16
3800 2500 1300 100 0 1 0.16
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Table 8-78. AM Accuracy Performance Test

Limits (%)
Amplitude | Frequency | Depth Uncertainty
(dBm) (MHz) (%) Lower | Measured | Upper (%)
4 2 10 8 12 0.21
2 30 27 33 0.6
2 60 55.5 64.5 1.2
248 10 8 12 0.11
248 30 27 33 0.31
248 60 55.5 64.5 0.61
400 10 8 12 0.11
400 30 27 33 0.31
400 60 55.5 64.5 0.61
700 10 8 12 0.11
700 30 27 33 0.31
700 60 55.5 64.5 0.61
1000 10 8 12 0.11
1000 30 27 33 0.31
1000 60 55.5 64.5 0.61
-6 2 10 8 12 0.21
2 30 27 33 0.6
2 60 55.5 64.5 1.2
248 10 8 12 0.11
248 30 27 33 0.31
248 60 556.5 64.5 0.61
400 10 8 12 0.11
400 30 27 33 0.31
400 60 55.5 64.5 0.61
700 10 8 12 0.11
700 30 27 33 0.31
700 60 55.5 64.5 0.61
1000 10 8 12 0.11
1000 30 27 33 0.31
1000 60 55.5 64.5 0.61
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Performance Tests

Table 8-79. AM Accuracy Performance Test Option 1E2

Limits (%)

An(lé)ll;i;:;de Fr?ﬁ‘;:;cy D(e ;:t):h Lower | Measured | Upper Unc?‘;/otz)linty

4 2 10 8 12 0.21
2 30 27 33 0.6
2 60 55.5 64.5 1.2
248 10 8 12 0.11
248 30 27 33 0.31
248 60 55.5 64.5 0.61
400 10 8 12 0.11
400 30 27 33 0.31
400 60 55.5 64.5 0.61
700 10 8 12 0.11
700 30 27 33 0.31
700 60 55.5 64.5 0.61
1000 10 8 12 0.11
1000 30 27 33 0.31
1000 60 55.5 64.5 0.61
-6 2 10 8 12 0.21
2 30 27 33 0.6
2 60 55.5 64.5 1.2
248 10 8 12 0.11
248 30 27 33 0.31
248 60 55.5 64.5 0.61
400 10 8 12 0.11
400 30 27 33 0.31
400 60 55.5 64.5 0.61
700 10 8 12 0.11
700 30 27 33 0.31
700 60 55.5 64.5 0.61
1000 10 8 12 0.11
1000 30 27 33 0.31
1000 60 55.5 64.5 0.61
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Table 8-80. AM Distortion Performance Test

Limits (%)
An(l(ll)ll;;:;de Fr?ﬁ‘;;r)lcy D(e;{))t):h Lower | Measured | Upper Unc?;:e)linty
4 2 30 0 2 0.39
2 70 0 3 0.70
248 30 0 2 0.39
248 70 0 3 0.70
400 30 0 2 0.39
400 70 0 3 0.70
1000 30 0 2 0.39
1000 70 0 3 0.70
—6 2 30 0 2 0.39
2 70 0 3 0.70
248 30 0 2 0.39
248 70 0 3 0.70
400 30 0 2 0.39
400 70 0 3 0.70
1000 30 0 2 0.39
1000 70 0 3 0.70
Table 8-81.
Phase Modulation Distortion Performance Test -
Part 1
Limits (%)
Fr?n(}lﬁezr;cy De(\;{i;l(tli)on Lower | Measured | Upper Uncczl;/::a)xinty

0.250 5 0 1 0.26

100 5 0 1 0.26

400 5 0 1 0.26

500 5 0 1 0.26

750 5 0 1 0.26

1000 5 0 1 0.26
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Table 8-82. Phase Modulation Distortion Performance Test - Part 2

RF LO Input

Frequency | Frequency | Frequency Limits (%)

HP 8648D | HP 8663A | HP 8902A | Deviation Uncertainty
(MHz) (MHz) (MHz) (Rad) Lower | Measured | Upper (%)
1500 1501.5 1.5 7 0 1 0.26
2000 2001.5 1.5 7 0 1 0.26
2500 2501.5 1.5 14 0 1 0.26
3200 2500 700 14 0 1 0.26
3800 2500 1300 14 0 1 0.26

Table 8-83. Residual FM Performance Test
RF Frequency | LO Frequency | Input Frequency Limits (Hz)
HP 8648D HP 8663A HP 8902A Upper | Measure Uncertainty
(MHz) (MHz) (MHZz) (xHz)
10 115 700 7 0.45
100 1015 700 I 7 1 0.45
248 2495 700 | 71 0.45
251 252.5 700 | 4| 0.35
400 401.5 700 | 4 | 0.35
501 502.5 700 7 0.45
750 751.5 700 | 7 | 0.45
1000 1001.5 700 | 7 1 0.45
1500 1501.5 700 | 14 0.75
2500 2501.5 700 | 28 | 15
2750 2500 250 | 28 | 15
3000 2500 500 | 28 | 18
3200 2500 700 28 2.0
3450 2500 950 28 2.0
3700 2500 1200 28 25
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Table 8-84. Harmonics Performance Test

HP 8648D HP 8566B Limits (dBc)
Frequency | Harm. Frequency Uncertainty
(MHz) (MHz) Upper | Measured (+dB)

1 2 -30.0 1.2

2 4 -30.0 1.2

5 10 -30.0 1.2

10 20 -30.0 1.2
20 40 -30.0 1.2
100 200 -30.0 1.2
100 300 -30.0 1.2
300 150 -30.0 1.2
500 1000 -30.0 1.2
500 1500 -30.0 1.2
600 1200 -30.0 1.2
600 1800 -30.0 1.2
700 1400 -30.0 1.2
700 2100 -30.0 1.2
800 1600 -30.0 1.2
800 2400 -30.0 1.2
900 1800 -30.0 1.2
1000 2000 -30.0 1.2
1100 2200 -30.0 1.2
1200 2400 -30.0 1.2
1500 3000 -30.0 2.0
1990 995 -30.0 1.2
2000 3000 -30.0 2.0
3200 1600 -30.0 1.2
3400 1700 -30.0 1.2
3550 1800 -30.0 1.2
4000 2000 -30.0 1.2
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Table 8-85. Spurious Performance Test

|HP 8643D | I Limits . (dBo) I
Ar? (Fi)l|3 i;:;de ?L(}llliezl)lIEIF C{Mlsls)url Upper | Measured , Unc(in;it;i)nty
4 242 274 | -55.0 1.2
247 259 | -55.0 1.2
-6 1 999 | -55.0 1.2
1 1000 | -55.0 1.2
41 1000 | —55.0 1.2
61 1000 | -55.0 1.2
91 1000 | —55.0 1.2
102 286 | —55.0 1.2
137 315 | -55.0 1.2
150 148 | -55.0 1.2
150 149 | -55.0 1.2
150 151 | -55.0 1.2
150 152 | -55.0 1.2
167 169 | —55.0 1.2
172 312 | -55.0 1.2
227 92 | -55.0 1.2
232 304 | —55.0 1.2
241 759 | —55.0 1.2
241 1000 | —55.0 1.2
242 | 274 |-55.0] 1.2
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Table 8-86. DC FM Frequency Error Performance Test

Devi-| Frequency Frequency Limits (Hz) Uncer-
Frequency | ation FM Oft FM On tainty
(MHz) (kHz) (Hz) (Hz) Lower | Measured | Upper (+Hz)

100 1 -100 100 1.0
100 5 -100 100 1.0
100 9.9 -100 100 1.0
500 1 -100 100 1.0
500 5 -100 100 1.0
500 9.9 —-100 100 1.0
1000 1 -100 100 1.0
1000 5 -100 100 1.0
1000 9.9 —100 100 1.0
1500 2 -200 200 1.0
1500 9.9 —200 200 1.0
1500 19.9 -200 200 1.0
2000 2 -200 200 1.0
2000 9.9 -200 200 1.0
2000 19.9 -200 200 1.0
2500 4 -400 400 1.0
2500 19.9 ] —400 400 1.0
2500 39.9 -400 400 1.0
3200 4 —-400 400 1.0
3200 19.9 —400 400 1.0
3200 39.9 —400 400 1.0
3500 4 -400 400 1.0
3500 19.9 —400 400 1.0
3500 39.9 —-400 400 1.0
4000 4 —400 400 1.0
4000 19.9 -400 400 1.0
4000 39.9 —400 400 1.0
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8-122

Note

Performance Tests

If the automated Power Level Accuracy performance test is
performed, the RF Level Accuracy performance test is not required.

Table 8-87.

RF Level Accuracy Performance Test - Fart 1

Limits (dBm)

Fr?ﬁ‘;g)wy An(l(i)ll;i;:;de Lower | Measured | Upper Unc(irdtgi)nty

3 13 12 14 0.22
10 9.0 11.0 0.22

4 3.0 5.0 0.22
~5.9 -6.9 -4.9 0.22
-15.9 -16.9 -14.9 0.23
-25.9 -26.9 —-24.9 0.23
-35.9 -36.9 -34.9 0.23
—45.9 -46.9 —-44.9 0.23
-55.9 -56.9 —54.9 0.24
—65.9 —-66.9 —64.9 0.24
-75.9 -76.9 —74.9 0.25
-85.9 —86.9 —84.9 0.25
-95.9 -96.9 -94.9 0.25
—96 -97.0 -95.0 0.25
-105.9 -106.9 -104.9 0.26
-106 -107.0 —105.0 0.26
-115.9 -116.9 -114.9 0.27
-116 -117.0 -115 0.27
-125.9 —126.9 -124.9 0.28
-126 - 127.0 -125 0.29
-127 -128.0 -126.0 0.29
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Table 8-87.
RF’ Level Accuracy Performance Test - Part 1
(continued)

Limits (dBm)
Fr:e&t}xg)lcy An(lgll;ilt:;de Lower | Measured | Upper Uméi‘;itgi)nty

249.9 13 12 14 0.22
10 9.0 11.0 0.22

4 3.0 5.0 0.22
-5.9 -6.9 -4.9 0.22
-15.9 -16.9 -14.9 0.23
-25.9 -26.9 —-24.9 0.23
-35.9 -36.9 -34.9 0.23
-45.9 —46.9 -44.9 0.23
-55.9 —56.9 -54.9 0.24
—-65.9 -66.9 -64.9 0.24
-75.9 -76.9 -74.9 0.25
-85.9 -86.9 —-84.9 0.25
-95.9 -96.9 -94.9 0.25
-96 -97.0 -95.0 0.25
-105.9 -106.9 -104.9 0.26
—106 -107.0 -105.0 0.26
—-115.9 -116.9 -114.9 0.27
-116 -117.0 -115 0.27
-125.9 -126.9 -124.9 0.28
-126 -127.0 -125 0.29
-127 -128.0 -126.0 0.29
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Performance Tests

Table 8-87.
RF’ Level Accuracy Performance Test - Part 1
(continued)

Limits (dBm)

Frg,l[‘lliezl;cy An(l(:)ll;il::;de Lower | Measured | Upper Unc(ix;itl:;i)nty

400 13 12 14 0.22
10 9.0 11.0 0.22

4 3.0 5.0 0.22
-5.9 -6.9 -4.9 0.22
-15.9 -16.9 -14.9 0.23
-25.9 -26.9 -24.9 0.23
-35.9 -36.9 -34.9 0.23
-45.9 —46.9 —44.9 0.23
—55.9 -56.9 -54.9 0.24
—65.9 —66.9 -64.9 0.24
-75.9 -76.9 -74.9 0.25
—85.9 -86.9 —-84.9 0.25
-95.9 -96.9 -94.9 0.25
-96 -97.0 -95.0 0.25
-105.9 -106.9 -104.9 0.26
—106 -107.0 -105.0 0.26
-115.9 -116.9 -114.9 0.27
—-116 -117.0 -115 0.27
-125.9 -126.9 -124.9 0.28
-126 -127.0 -125 0.29
—127 —128.0 -126.0 0.29
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Table 8-87.
RF Level Accuracy Performance Test - Part 1
(continued)

Limits (dBm)

Fr:ﬁ‘;’;cy Al?é)ll;rt:;de Lower | Measured | Upper Unc(ir(;la;i)nty
512.5 13 12 14 0.22
10 9.0 11.0 0.22
4 3.0 5.0 0.22
-5.9 -6.9 -4.9 0.22
-15.9 -16.9 -14.9 0.23
-25.9 -26.9 -24.9 0.23
-35.9 -36.9 -34.9 0.23
-45.9 -46.9 —-44.9 0.23
-5b.9 -56.9 -54.9 0.24
—65.9 —-66.9 -64.9 0.24
-759 _=76.9 -74.9 0.25
-85.9 —86.9 -84.9 0.25
-95.9 -96.9 -94.9 0.25
—-96 -97.0 -95.0 0.25
—-105.9 -106.9 -104.9 0.26
—106 -107.0 -105.0 0.26
-115.9 -116.9 -114.9 0.27
-116 -117.0 -115 0.27
- 1259 —126.9 —124.9 0.28
-126 -127.0 -125 0.29
-127 —128.0 - 126.0 0.29
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8-126 Performance Tests

Table 8-87.
RF Level Accuracy Performance Test - Part 1
(continued)

Limits (dBm)
Frg}lflg)lcy An(lgll;iril::;de Lower | Measured | Upper Unc(il;itg;nty

999.9 13 12 14 0.22
10 9.0 11.0 0.22

4 3.0 5.0 0.22
-5.9 -6.9 -4.9 0.22
-156.9 -16.9 -14.9 0.23
-25.9 -26.9 —-24.9 0.23
~35.9 -36.9 -34.9 0.23
-45.9 —46.9 ~44.9 0.23
-b5.9 -56.9 -54.9 0.24
—65.9 —-66.9 -64.9 0.24
~75.9 —76.9 -74.9 0.25
-85.9 —86.9 —84.9 0.25
-95.9 -96.9 -94.9 0.25
—96 -97.0 -95.0 0.25
-105.9 -106.9 —-104.9 0.26
—106 -107.0 -105.0 0.26
-115.9 —116.9 -114.9 0.27
~-116 -117.0 -115 0.27
-125.9 -126.9 -124.9 0.28
-126 -127.0 -125 0.29
-127 -128.0 -126.0 0.29
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Table 8-87.
RF Level Accuracy Performance Test - Part 1
(continued)

) Limits (dBm)
Fréenthlunezr;cy An(l(l;ll;;:;de Lower | Measured | Upper Unc(il;itlagi)nty
1300 13 12.0 14.0 0.22
10 9.0 11.0 0.22
4 3.0 5.0 0.22
-5.9 -6.9 —-4.9 0.22
-15.9 -16.9 -14.9 0.23
-25.9 -26.9 -24.9 0.23
-35.9 -36.9 -34.9 0.23
-45.9 —46.9 —-44.9 0.23
-55.9 -56.9 -54.9 0.24
—65.9 —66.9 —64.9 0.24
-75.9 -76.9 -74.9 0.25
-856.9 —86.9 -84.9 0.25
-95.9 -96.9 -94.9 0.25
-96 -97.0 -95.0 0.25
-105.9 -106.9 -104.9 0.26
—-106 -107.0 —105.0 0.26
-115.9 -116.9 -114.9 0.27
-116 -117.0 -115.0 0.27
-125.9 —126.9 -124.9 0.28
-126 -127.0 - 125.0 0.29
-127 - 1280 -126.0 0.29
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Note

8-128 Performance Tests

If the automated Power Level Accuracy performance test is
performed, the RF Level Accuracy performance test is not required.

Table S-88.
RF Level Accuracy Performance Test - Part 2
Limits (dBm)
Fr?ﬁ‘;:;cy A“(l:l;i;:;de Lower | Measured | Upper Unc(il;itgi)nty
2000 13 12 14 0.15
10 9 11 0.15
4 3 5 0.15
-5.9 -6.9 -4.9 0.15
~15.9 -16.9 -14.9 0.12
2499 13 12 14 0.32
10 9 11 0.32
4 3 5 0.32
-5.9 -6.9 —4 0.32
-15.9 -16.9 -14.9 0.25
3200 13 11.5 14.5 0.46
10 8.5 11.5 0.46
4 2.5 5.5 0.46
-5.9 -7.4 —4.4 0.46
-15.9 —-17.4 —-14.4 0.41
4000 13 11.0 15.0 0.53
10 8.0 12.0 0.53
4 2.0 6.0 0.53
-5.9 -7.9 -3.9 0.53
-15.9 -17.9 -13.9 0.48
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Note If the automated Power Level Accuracy performance test is
performed, the RF Level Accuracy performance test is not required.

Table S-89.
RF Level Accuracy Performance Test - Part 3

. Limits (dBm)
Fr?ﬁ‘;:;cy An(lgll;;:;de Lower | Measured | Upper Un?irdtgi)nty
3.0 20 18.5 21.5 0.23
249.9 |20 18.5 21.56 0.23
400 20 18.5 21.5 0.23
999.9 |20 18.5 21.5 0.23
1500 19 17.5 20.5 0.23
2100 17 15.5 18.5 0.40
2500 15 13.5 16.5 0.58
3200 13 115 145 0.58
4000 13 11.0 15.0 0.58
Note If the automated Power Level Accuracy performance test is

performed, the RF Level Accuracy performance test is not required.

Table 8-90.
RF Level Accuracy Performance Test with Options
1EA and 1E6 - Part 3

_ Limits (dBm) _
Fr(eﬁ;e;r)]cy ATgllsil;de Lower | Measured | Upper Un(ff(;g)mty
30 |13 1.5 145 023 |
2499 |18 165 195 023 |
400 |18 16,5 195 023 |
999.9 |18 16.5 195 023 |
1500 |17 155 185 023 |
2100 |15 135 165 0.40
2500 |13 115 145 0.58
3200 |11 9.0 13.0 0.58
4000 11 9.0 13.0 0.58

Performance Tests 8.129


https://www.manualsplus.com/

HP 8648D Test Record

Note If the automated Power Level Accuracy performance test is
performed, the RF Level Accuracy performance test is not required.

Table 8-91.
RF’ Level Accuracy Performance Test - Part 4
Limits (dBm)
Fr&q/llﬁezr;cy An(lgllzi;:;de Lower | Measured | Upper Unc(j:rdtgi)nty
2000 -25.9 -26.9 -24.9 0.16
-35.9 -36.9 -34.9 0.16
—45.9 -46.9 —-44.9 0.16
-55.9 -56.9 -54.9 0.16
2499 -25.9 -26.9 -24.9 0.16
~35.9 -36.9 -34.9 0.16
—45.9 —-46.9 —44.9 0.16
-55.9 -56.9 -54.9 0.16
3200 -25.9 -27.4 —-24.4 0.19
-35.9 -37.4 -34.4 0.19
-45.9 —-47.4 -44.4 0.19
-55.9 —57.4 -54.4 0.19
4000 -25.9 -27.9 -23.9 0.21
-35.9 -37.9 -33.9 0.21
—45.9 -47.9 -43.9 0.21
-55.9  [|-57.9 | | -53.9] o.21
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Table 8-92.
Pulse Modulation On/Off Ratio Performance Test
(Option 1E6 Only)

Limits (dBc)

Fr?ﬁ;’;cy Measured | Upper Unc?(li'g;inty
100 80 1.8
500 80 2
1000 80 2
1500 80 2
2000 80 2
2300 70 2
2500 70 2
2700 70 2
3000 70 2
3200 70 2
3500 70 2
3700 70 2
4000 70 2

Table 8-93.

Pulse Modulation Rise Time Performance Test
(Option 1E6 Only)

Limits (ns)
Frequenc Uncertaint
(I?'IHz) y MeasuredIUpper (+ns)
1000 | 10 | 1

Table 8-94.
Internal Timebase: Aging Rate Performance Test
(Option 1E5 Only)

Limits (Hz)

Uncertaint
Lower Measured Upper (+Hz) y

5x1071%/day| +£5.6x10~ !
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Supplemental Verification Tests

Caution

The procedures in this chapter test the electrical performance of the
signal generator. These tests do not require access to the interior of

the instrument.

This chapter contains the following information:

Required Test
Equipment List

Supplemental
Verification Tests

A list of al the equipment required to perform
these supplemental verification tests. For

a comprehensive list of all test equipment
required to perform these tests plus the manual
adjustments, the manual performance tests, and
the automated adjustments and performance
tests, see Chapter 5, “Service.”

The manual supplemental verification tests
required to ensure the operation of the signal
generator. Each supplemental verification test
also has a test record located at the end of
the test. Keep these copies as masters and
use a photocopy for each instance the test is
performed.

Before performing this test, make sure the following conditions exist:

The signa generator has had at least a one hour warm-up and has
been calibrated within the last year.

The ambient temperature is 25 +5 °C.

The line voltage change is less than +£5%.

Supplemental Verification Tests 9-1
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Required Test = HP 3458A Digital Multimeter (DMM)

Equipment List Range: -50 V to +50 V
Functions. DC and AC

DC accuracy: 0.01%

Input impedance: > 10 MQ
AC range: 1 kHz

AC accuracy: +0.1%

m HP 5350B Frequency Counter

Frequency range . ...................... 10 Hz to 20 GHz
Frequency accuracy . . . . +4 Hz a 4000 MHz
(Includes reference accuracy and counter accuracy)

m HP 8493A Option 010 10 dB Attenuator

No substitutes

9-2 Supplemental Verification Tests
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CW Frequency
Accuracy
Supplemental
Verification Test

Connect the Test
Equipment

Configure the
Frequency Counter

Configure the HP 8648

Measure Frequency
Accuracy

Test Record

CW Frequency Accuracy Supplemental Verification Test

HP 53508
HP 8648 UNDER TEST FREQUENCY COUNTER

LNPUT 2
Ot
U
-
INPUT 1

RF
ouTeLT

ATTENUATOR
10 dB

Figure 9- 1. Frequency Accuracy Equipment Setup

For frequencies < 10 MHz:
Use Input 2; press (LM2).

For frequencies > 10 MHz and < 500 MHz:
Use Input 2; press {50 2).

For frequencies > 500 MHz:
Use Input 1; press (AUTO).

. Set the amplitude; press (AMPLITUDE]) (4) (dB(M)).
. Turn the RF output on; press (RF_ON/OFF).

. Set the frequencies shown in the test record.

. For each data point, measure the carrier frequency with FM turned

off, press (MOD ON/OFF).

. Record the measured frequency in the test record.
4. Compute the error (difference) and compare it to the corresponding

limits.
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CW Frequency Accuracy Supplemental Verification Test

Table 9-1.
HP 8648A Frequency Accuracy Supplemental
Verification Test

Limits (Hz) _
Frel\c/}LIJiezncy Lldwer | p Measpred e r Un(iirlii;nty

05 |-1.5 1.5 1.0

| _3 3 1.0

10 30 30 1.0

50 _150 | | 150 10
100 | -300 | | 300 1.0
500  |-1500 | | 1500 1.0
1000 |-3000 | | 3000 L0

Table 9-2.

HP 8648B Frequency Accuracy Supplemental
Verification Test

Limits (Hz) _

Freﬁlﬁezncy Lower| Measured Upper Uniiﬁ;nty
| o5 15 1.5 1.0
| 1 | 3| | 3 | 10
| 10 | -30 | | 30 | 10
| 50 | -150 | | 150 | 10
100 | -300 300 10
500 | -1500 1500 1.0
1000 | -3000 3000 10
2000 | -6000 6000 10
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CW Frequency Accuracy Supplemental Verification Test

Table 9-3.
HP 8648C Frequency Accuracy Supplemental
Verification Test

Limits (Hz)
Freﬁ‘;;zncy Lower Measured Upper Unc(eirginty

0.5 -1.5 1.5 1.0
1 -3 3 1.0
10 -30 30 1.0
50 -150 150 1.0
100 -300 300 1.0
500 -1500 1500 1.0
1000 -3000 3000 1.0
2000 —6000 6000 1.0
3000 -9000 9000 1.0
3200 -9600 9600 1.0

Table 9-4.
HP 8648D Frequency Accuracy Supplemental
Verification Test

Limits (Hz) _

F re&lﬁezn cy Lower Measured Upper un ij:rftli;nty
0.5 ~-1.5 1.5 1.0
1 -3 3 1.0
10 -30 30 1.0
50 -150 150 1.0
100 -300 300 1.0
500 —1500 1500 1.0
1000 —3000 3000 1.0
2000 -6000 6000 1.0
| 3000 -9000 9000 1.0
| 3200 -9600 9600 1.0
I 4000 — 12000 12000 1.0
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CW Frequency Accuracy Supplemental Verification Test

Table 9-5.
HP 8648A Option 1E5 Frequency Accuracy
Supplemental Verification Test

Limits (Hz)

Frel\(zténcy Lower| Measured |Upper Unc(:etrltle;i)nty
05 10 10 | 10 |
i | <10 | | 10 1 10 |
0 | -20 | 20| 10 |
50 8.0 8.0 10
100 | -15.0 15.0 1.0
500 | -75.0 | 75.0 1.0
1000 | -150 | | 50 | 1.0

Table 9-6.
HP 8648B Option 1E5 Frequency Accuracy
Supplemental Verification Test

Limits (Hz) _

Freﬁ‘:&my Lower| . Measured |Upper Un((flritj)l nty
0.5 ~1.0 1.0 | 1.0
1 ~1.0 10 | 10
10 -2.0 2.0 1.0
50 -8.0 8.0 1.0
100 -15.0 15.0 1.0
500 -75.0 75.0 1.0
1000 -150 150 1.0
2000 -300 300 1.0
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CW Frequency Accuracy Supplemental Verification Test

Table 9-7.

HP 8648C Option 1E5 Frequency Accuracy

Supplemental Verification Test

Limits (Hz)
Frelglllllezncy Lower Measured Upper Unc(irg;nty
0.5 -1.0 1.0 1.0
1 -1.0 1.0 1.0
10 -2.0 2.0 1.0
50 -8.0 8.0 1.0
100 —-15.0 15.0 1.0
500 -75.0 75.0 1.0
1000 —150 150 1.0
2000 -300 300 1.0
3000 —450 450 1.0
3200 —480 480 1.0
Table 9-8.

HP 8648D Option 1E5 Frequency Accuracy
Supplemental Verification Test

Limits (Hz)
Freﬁlﬁezncy Lower Measured Upper Unc(irgi)nty
0.5 -1.0 1.0 1.0
1 -1.0 1.0 1.0
10 -2.0 2.0 1.0
50 -8.0 8.0 1.0
100 -15.0 15.0 1.0
500 -75.0 75.0 1.0
1000 —-150 150 1.0
2000 —-300 300 1.0
3000 —450 450 1.0
3200 —480 480 1.0
4000 —600 600 1.0
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9 kHz RF Level
Accuracy
Supplemental
Verification Test

Connect the Test HP 8648D
Equipment

HP 3458A
DIGITAL MULTIMETER

Y v
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Doaccooo oolocoo 00 0

-
500
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Figure 9-2. 9 kHz RF Level Accuracy Equipment Setup

Function ACV
Range AUTO

Connect the Positive and Ground leads from the Input (2 Wire)
connector across a 50 @ resistor (1/4 W, 0.1% tolerance).

Configure the
Multimeter (DMM)

Conflgure the HP 8648 = Set the frequency; press (FREQUENCY) (9) (kHz).
= Set the amplitude; press (AMPLITUDE) (dBm).
= Connect the BNC cable to the RF OUTPUT of the HP 8648.

m  Connect the BNC gplitter to the other end of the BNC cable
attaching:

o The splitter's positive lead to the side of the resistor that is
connected to the HI lead from the DMM, and

o The splitter's ground lead to the side of the resistor that is
connected to the LO lead from the DMM.

= Turn on the RF output; press (RF_ON/OFF).

Measure RF Levels 1. Set the amplitudes shown in the test record.

2. For each data point, measure the ac voltage (V,,) dropped across
the resistor.

3. Record the measured result in the test record.

4. Record the test results and compare the results with the limits in
the test record.
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Test Record

Test Record

9 kHz RF’ Level Accuracy Supplemental Verification Test

HP 8648B . . . . ... .. . . . . . e Table 9-9
Table 9-9.
HP 8648B 9 kHz RF Level Accuracy
Supplemental Verification Test

Limits (mv VACrps) _
Powglrsnl;evel Lower| Measured | Upper Unc(ir;g)nty

10 596 841 0.21

0 188 265 0.21

-10 59 84 0.21

-20 19 27 021

-30 6.0 8.0 0.21

-40 19 2.7 0.21

-50 .566 .894 0.25

-60 179 .283 0.25

-70 .055 .094 0.39

HP 8648C . . .Table 9-10
Table 9-10.
HP 8648C 9 kHz RF Level Accuracy
Supplemental Verification Test
Limits (mv VAC, )

Powg;rll;evel Lower l Measured | Upper Unc(eix;itgi)nty
10 596 | | ga1 | o020 |
| 0 188 | | 265 | o021 |
| -10 59 | | 84 | 0.21 [
| -20 19 | | o7 | 021
| -30 6.0 | | 80 | o021 |

-40 19 2.7 0.21

-50 .566 .894 0.25

-60 179 .283 0.25

-70 .055 .094 0.39
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9 kHz RF Level Accuracy Supplemental Verification Test
Test Record HP 8648D . . . . . . oo Table 9-1 1
Table 9-11.

HP 8648D 9 kHz RF Level Accuracy
Supplemental Verification Test

Lin its (mv VACrms)
Pow(tlal;nLlevel |Lower Measured | Upper Unc(iz;itgi)nty
10 | 59 841 0.21
0 | 188 265 0.21
10 | 59 84 0.21
20 | 19 27 0.21
30 | 60 8.0 0.21
-40 | 1.9 2.7 0.21
-50 | .566 894 0.25
-60 179 283 0.25
-70 | .055 .094 0.39
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address
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adjustment

AM levd, 7-1 1

AM level and distortion, 7-9

AM leved FE, 7-15

AM modulator, 7-20

Audio Generator, 7-26

DCFM , 7-25

detector offset, 7-13

filter path, 7-34

FSK deviation, 7-33

HF power level accuracy, 7-27

LF output level , 7-30

LF power level accuracy, 7-31

motherboard audio path, 7-23

output level frequency extension, 7-19
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Index-2

output level output, 7-14
pager encoder timebase frequency, 7-6
predistortion and detector offset, 7-17
prelevel, 7- 18
reference oscillator, 7-4
selecting, 7-44
Time Base DAC, 7-22
adjustments
automated, 7-8-34
manual, 7-3-7
printing results, 7-49
reviewing results, 7-47
running, 7-47
administration configuration, 7-50
ADRS, |b-45
atitude, 3-5
AM, Ib-5
level adjustment, 7-1 1
level and distortion adjustment, 7-9
level FE adjustment, 7-15
modulator adjustment, 7-20
amplitude, la-3, Ib-5
RF OFF, |b-54
attenuator, Ib-54
part number, 6-6, 6-12, 7-71
serial number, 7-71
theory of operation, 5a-7, 5a-8
ATTN HOLD, Ib-54
audio generator
adjustment, 7-26
internal, Ib-51
audio path calibration, 7-23
audio source, Ib-52
automated adjustments, 7-8-34
auxiliary interface, 1b-56

B backspace, |1b-40

book conventions, viii
bus, 7-I
busy, 1b-60

ca due date, 7-52
calibration
cycle, 8-l
data for power sensors, 7-53
factor, 7-53
type, 7-52
carton, 3-6
choose destination location screen, 7-38
closing the software, 7-49
command statements and descriptions
HP-1B, 2-12
programming, 2-12
status reporting, 2-12
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computer requirements, 7-35
configuring the software, 7-50
connection

ac power, 3-2

to other instruments, 3-5
container, 3-6
contrast, |b-56
controller

theory of operation, 5a-5
conventions, viii
copy, |b-60

DAC cdlibration, 7-22
damage, 3- 1
datapacks
adding, 7-63
removing, 7-65
DCFM adjustment, 7-25

delete
, la-12
delta, Ib-3

detector offset adjustment, 7-13, 7-17
device drivers
adding, 7-56
removing, 7-59
display, I-2
3, 1b-38
contrast, |-3
(Reg), 1a-7
(SEQ), 1a-7
theory of operation, 5a-3
A, 1b-3
distortion adjustment, 7-9
due date
ca, 7-52
DUT selection didog box, 7-43

editing test equipment, 7-55

emf, 1b-40

ENTER, |b-39

environment, 3-6

equipment required, 5-2
performance tests, 8-2
supplemental verification tests, 9-2

ESG series support software, 7-35

exiting the software, 7-49

EXT AC, Ib-52

EXT DC, Ib-52

extender, test point, 7-2

external pulse input, 1b-57

external source, |b-53
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F fan
part number, 6-6, 6-12
FE adjustment, 7-15
filter path adjustment, 7-34
firmware upgrade kit
part number, 6-5, 6-12
FM, 1b-5
frequency, la-3, 1b-4
frequency extension
adjustment, 7-19
theory of operation, 5a-8
frequency extension kit
part number, 6-12
front frame kit
part number, 6-5
front panel
theory of operation, 5a-3
FSK deviation adjustment, 7-33
fuse, 3-3
removal, 5b-3

G gauge, 7-39
grounding, 3-2

H  HF power level accuracy adjustment, 7-27
HI, 1b-52
how to use this guide, viii
HP-1B
address, 1b-45, 2-2, 7-52
cable, 7-I
definition, 2-2
status, |b-45
status reporting, 2-12
humidity, 3-5

I important information screen, 7-37
(NCREET); 6
ranges, Ib-38
information file, 7-40
installation, 3-I
connect power cable, 3-2
removing the fuse, 5b-3
replacing the fuse, 3-3
shipping the signal generator, 3-6
status gauge, 7-39
storing the signa generator, 3-5
turn on the signa generator, 3-5
unpack, 3- 1
installing the software, 7-36
instrument
block diagram, 5b-1
family selection, 7-43
preset settings, b-42
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INT 1 kHz, |b-51

INT 400 Hz, 1b-51

interface bus, 7-I

internal reference oscillator adjustment, 7-4
I/O port error, 7-67

keyboard

theory of operation, 5a-3
key representations, viii
knob, -4, Ib-2

language selection, 2-40
level
modulation, Ib-53
RF output, Ib-5
LF output level adjustment, 7-30
LF power level accuracy adjustment, 7-31
line fuse
removal, 5b- 1
line module
part number, 6-6, 6-12
LO, Ib-52
LOCAL, Ib-45

mains fuse
removal, 5b-1
manual adjustments, 7-3-7
memory, la-7, |b-46
interface, 1b-60
remote interface, |b-59
sequence, la-8
model sdlection, 7-43
MOD INPUT/OUTPUT, Ib-53
MOD ON/OFF, 1b-51
modulation, la-4, la-23, |b-5
HI/LO, Ib-52
HP-IB, 2-15
input level status, 2-14
level, I1b-53
OFF, Ib-52
source, |b-50, I1b-53
status reporting, 2-15
modulation distribution
theory of operation, 5a-5
modulation generator, Ib-51
assembly description, 5a-9
motherboard, 7-2
audio path caibration, 7-23
reading the, 7-68
theory of operation, 5a-5
writing to the, 7-70
motherboard kit
part number, 6-5, 6-12
motherboard repair utility, 7-66-72
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N name, 7-50
new test equipment, 7-52
NEXT, |b-38

0 offset, l1a-18, Ib-3

options, 7-71

ordering parts, 6-l

output
level frequency extension adjustment, 7-19
level output adjustment, 7-14
part number, 6-6, 6-12
theory of operation, 5a-7

P packaging, 3-6

pager encoder
assembly description, 5a-9
part number, 6-6
timebase frequency adjustment, 7-6

pager encoding, la-25

parts list, 6-I

password, 7-43, 7-50

PC requirements, 7-35

performance tests, 8-l
AM accuracy, 8-12
AM accuracy (option 1E2), 8-13
AM distortion, 8-14
DC FM frequency error, 8-21
FM accuracy, 8-6
FM accuracy (Option 1E2), 8-8
FM distortion, 8-10
FSK deviation accuracy, 8-30
harmonics, 8-19
internal timebase aging rate, 8-35
pager encoder timebase accuracy, 8-29
phase modulation distortion, 8-15
power level accuracy, 8-38
printing results, 7-49
pulse modulation on/off ratio, 8-26
pulse modulation rise time, 8-27
required test equipment, 8-2
residua FM, 8-17
reviewing results, 7-47
RF level accuracy, 8-22

running, 7-47
selecting, 7-44
spurious, 8-20
performance verification cycle, 8-l
éM, Ib-5
plug, 3-4
+, 1b-40
post regulator

theory of operation, 5a-5
post-repair procedures
HP 8648A, 5-5
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HP 8648B/C/D, 5-5
power, 3-2

cable, 3-2, 3-4

memory interface, [b-60
POWER

power key, |-2
power level accuracy

adjustment, 7-27

performance test, 8-38-40
power sensor

cdibration data, 7-53
power supply

part number, 6-5, 6-12

theory of operation, 5a-5

troubleshooting, 5b- 1
predistortion and detector offset adjustment, 7-17
prelevel adjustment, 7-18
preset conditions, |b-42
PREV, [b-38
programming

background, 2-I

command statements and ‘descriptions, 2-12

guidelines, 2-2

language, 2-2

SCPI, 2-1, 2-2

status reporting, 2-12
pulse modulation

selection, |b-36-37

query
status reporting, 2-3

reading the motherboard, 7-68
readme file, 7-40
rear panel, |b-56
recall, 1a-10, la-16, |b-47, 1b-49
reference
theory of operation, 5a-6
reference connectors, |b-56
reference kit
part number, 6-5, 6-12
reference oscillator adjustment, 7-4
(REF ON/OFF), Ib-3
(REF SET), la-18, 1b-3
(REG), 1-4, la8, la-16, 1b-47
register, 1b-46
delete, la-12
(ReG), I-4, la-16, |b-47
remote interface, |b-58
re-numbering, la-14
RF output, 1b-54, Ib-55
sequence, 1 a8
total, |b-47
remote
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interface memory, 1b-59
language selection, 2-40
removing
datapacks, 7-65
device drivers, 7-59
test drivers, 7-62
test equipment, 7-54
the software, 7-41
repair, 5- 1
repair utility
motherboard, 7-66-72
replaceable parts, 6-
reverse-power, |b-55
reverse power protection
status reporting, 2-16
theory of operation, 5a-8
RF ON/OFF, |b-54
RF output, la3
amplitude, |b-5
frequency, Ib-5
ON/OFF, 1 a4
RPG
theory of operation, 5a-3
RPP
part number, 6-12

safety class |, 3-2

safety earth ground, 3-2

(sav), Ib-47

SAVE, |b-47
(sav), I-4, la-8

saving test results, 7-46

SCPI command reference
programming, 2-20

SCPI version, 2-40

screen
choose destination location, 7-38
important information, 7-37
select program folder, 7-38
setup complete, 7-40
start copying files, 7-39
welcome, 7-36

selecting
adjustments, 7-44
a moddl, 7-43
an instrument family, 7-43
performance tests, 7-44
test equipment, 7-44

select program folder screen, 7-38

(sEQ), la-8

sequence, [b-58
(sEQ), |b-48
total, 1b-46

serial number, 7-43, 7-52
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service
information, 5-|
support software, 7-35
setup complete screen, 7-40
SHIFT, [b-39
shipping
instructions, 5- 1
the signal generator, 3-6
sig gen synth
kit part number, 6-5, 6-12
theory of operation, 5a-6
sign, |b-40
smplified block diagram, 5a-1-2
software
configuring, 7-50
exiting, 7-49
installation, 7-36
starting, 7-42
source, 1b-50, 1b-53
special function representations, viii
start copying files screen, 7-39
starting the software, 7-42
START/STOP, |b-38
status gauge, 7-39
status reporting
clearing status, 2-15
HP-1B, 2-12
pager encoding status, 2-18
programming, 2-12
query instrument settings, 2-3

unspecified power entry status, 2-17

storing, 3-5
to the motherboard, 7-70
supplemental verification tests, 9-I
9 kHz RF level accuracy, 9-8
frequency accuracy, 9-3
required test equipment, 9-2
support software, 7-35
ESG series, 7-35
synthesizer
theory of operation, 5a-6

TCXO, Ha-9
temperature, 3-5
terminate, |b-46
test drivers
adding, 7-60
removing, 7-62
test equipment
adding, 7-5 1
editing, 7-55
recommended, 5-2
removing, 7-54
selecting, 7-44
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test point extender, 7-2
test record
HP 86484, 8-41
HP 8648B, 8-61
HP 8648C, 8-85
HP 8648D, 8-109
test results
saving, 7-46
tests
printing results, 7-49
reviewing results, 7-47
running, 7-47
theory of operation, 5a-1
10 MHz, 5a-6
Al, 5a-3
A10, 5a-8
All, 5a-8
A12, 5a-8
A2, 5a-5
A3, ba-5
A4, 5a-6
Ab, 5a-6
A6, 5a-7
A7, ba-7
attenuator, 5a-7, Ha-8
controller, 5a-5
display, 5a-3
frequency extension, 5a-8
front pand, 5a-3
keyboard, 5a-3
modulation distribution, 5a-5
motherboard, 5a-5
output, 5a-7
post regulator, 5a-5
power supply, 5a-5
reference, 5a-6
reverse power protection, 5a-8
RPG, 5a-3
sig gen synth, 5a-6
synthesizer, 5a-6
timebase, |b-56
adjustment, 7-4, 7-6
DAC cdlibration , 7-22
TIMEBASE ADJ, |b-57
trace number, 7-52
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U uningtaling the software, 7-41

units conversion, 1b-39

user
configuration, 7-50
information dialog box, 7-43
name, 7-43, 7-50

utility
motherboard repair, 7-66-72

V  verification tests, 9-1
vernier, |b-54

W welcome screen, 7-36
writing to the motherboard, 7-70
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