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Limited Warranty & Limitation of Liability

Each Fluke product is warranted to be free from defects in material and workmanship
under normal use and service. The warranty period is one year and begins on the date of
shipment. Parts, product repairs and services are warranted for 90 days. This warranty
extends only to the original buyer or end-user customer of a Fluke authorized reseller,
and does not apply to fuses, disposable batteries or to any product which, in Fluke's
opinion, has been misused, altered, neglected or damaged by accident or abnormal
conditions of operation or handling. Fluke warrants that software will operate
substantially in accordance with its functional specifications for 90 days and that it has
been properly recorded on non-defective media. Fiuke does not warrant that software
will be error free or operate without interruption.

Fluke authorized resellers shall extend this warranty on new and unused products to end-
user customers only but have no authority to extend a greater or different warranty on
behalf of Fluke. Warranty support is available if product is purchased through a Fluke
authorized sales outlet or Buyer has paid the applicable international price. Fluke
reserves the right to invoice Buyer for importation costs of repair/replacement parts
when product purchased in one country is submitted for repair in another country.

Fluke's warranty obligation is limited, at Fluke's opinion, to refund of the purchase price,
free of charge repair, or replacement of a defective product which is returned to an Fluke
authorized service center within the warranty period.

To obtain warranty service, contact your nearest Fluke authorized service center or send
the product, with a description of the difficulty, postage and insurance prepaid (FOB
Destination), to the nearest Fluke authorized service center. Fluke assumes no risk for
damage in transit. Following warranty repair, the product will be returned to Buyer,
transportation prepaid (FOB Destination). If Fluke determines that the failure was caused
by misuse, alteration, accident or abnormal condition of operation or handling, Fluke
will provide an estimate of repair costs and obtain authorization before commencing the
work. Following repair, the product will be returned to the Buyer transportation prepaid
and the Buyer will be billed for the repair and return transportation charges (FOB
Shipping Point).

This warranty is buyer’s sole and exclusive remedy and is in lieu of all other
warranties, express or implied, including but not limited to any implied warranty of
merchantability or fitness for a particular purpose. Fluke shall not be liable for any
special, indirect, incidental or consequential damages or losses, including loss of
data, whether arising from breach of warranty or based on contract, tort, reliance
or any other theory.

Since some countries or states do not allow limitation of the term of an implied
warranty, or exclusion or limitation of incidental or consequential damages, the
limitations and exclusions of this warranty may not apply to every buyer. If any
provision of this Warranty is held invalid or unenforceable by a court of competent
jurisdiction, such holding will not affect the validity or enforceability of any other
provision.

Fluke Corporation Fluke Europe B.V.
P.O. Box 9090 P.O.Box 1186
Everett, WA 5602 B.D. Eindhoven
98206-9090 The Netherlands
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Fluke Industrial B.V.
Lelyweg 1
7602 EA Almelo
The Netherlands

Statement of Conformity
Based on test results using appropriate standards, the product is in conformity with
Electromagnetic Compatibility Directive 89/336/EEC
Low Voltage Directive 73/23/EEC

Sample tests
Standards used:

EN 50081-1 (1992)
Electromagnetic Compatibility Generic Emission Standard:
EN 55011 Group | Class B

EN 50082-1 (1992)
Electromagnetic Compatibility; Generic Immunity Standard:
EN 61000-4-2, -3 and -4
EN 61010 — (1994) CAT Il Pollution Degree 2
Safety Requirements for Electronic Equipment for Measurement,
Control, and Laboratory Use.

The tests have been performed in a typical configuration.

This Conformity is indicated by the symbol (€, i.e. “Conformité européenne”.
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SHIPMENT NOTE PM5139

SHIPMENT NOTE

The following parts should be included in the shipment:

1 PM5139 function generator 0.1 mHz — 20 MHz
1 Users Manual 4822 872 10203
1 Power Cable

2 Fuses

For built-in options, see type plate on the rear panel:

Type plate
FLUKE.
Type number TYPE : PM5139/x TIVA
Code number NC : 9445 051 39xx
Serial number NO : LO 50-60Hz

Code number
9445 051 390xx
— Power cable (see Section 1.1.4)

Options built-in:
0 Nointerface

2 |IEEE-488 interface
3 RS-232 interface

INITIAL INSPECTION

Check that the shipment is complete and note whether any damage has occurred during transport. If the con-
tents are incomplete or there is damage, file a claim with the carrier immediately, and notify the Fluke Service
organization to facilitate the repair or replacement of the instrument. Fluke addresses are listed in the back of

this manual.
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1.1

1.1.1

1.1.2

INSTALLATION AND SAFETY INSTRUCTIONS
SAFETY INSTRUCTIONS

Upon delivery from the factory the instrument complies with the required safety regulations, see
Chapter 4. To maintain this condition and to ensure safe operation, carefully follow the instructions
below.

Maintenance and Repair

Failure and excessive stress:
If the instrument is suspected of being unsafe, remove it from operation immediately and secure it

against any unintended operation. The instrument considered to be unsafe when any of the following
conditions exist:

— It shows physical damage.

— No longer functions.

— Has been stressed beyond the tolerable limits (e.g., during storage and transportation).

Disassembling the Instrument:
WARNING

Calibration, maintenance, and repair of the instrument must be performed only by
trained personnel who are aware of the hazards involved. To avoid electric shock,
do not remove the cover unless you are qualified to do so.

Before removing the cover, disconnect the instrument from all power sources. The
capacitors in the instrument may remain charged for several seconds after all
power has been disconnected.

Grounding

Before any other connection is made the instrument must be connected to a protective ground con-
ductor via the three-wire power plug.

The power plug shall be inserted only into a grounded connector outlet with a protective ground
contact.

Do not defeat the protective action by using an extension cord without a grounded conductor.
The external contacts of the BNC sockets must not be used to connect a protective conductor.

WARNING

Any interruption of the protective conductor inside or outside the instrument, or
disconnection of the protective ground terminal, is likely to make the instrument
dangerous. Intentional interruption is prohibited.
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1.1.3 Connections
The circuit ground potential is applied to the external contacts of the BNC sockets and is connected
to the cabinet by means of parallel-connected resistors and capacitors. This method ensures that
ground loops are avoided and a clear RF grounding is obtained.
Ifthe circuit ground potential in a measurement setup is different from the protective ground potential,
it must be noticed,
— that the BNC sockets can be touched and that it must not be live (see the safety regulations on
the subject).
— that all sockets marked with the sign L are internally interconnected.
114 Line Voltage Setting and Fuses

Before plugging in the line cord, make sure that the instrument is set to the correct line voltage.
WARNING
Changing fuses and modifying power cables to local power mustbe done by quali-

fied service personnel who are aware of the hazards invoived.

On delivery from the factory the instrument is set to one of the following line voltages.

Instrument Instrument Line Voltage Delivered
Version Code No. Setting Power Cord

PM5139/0x1 9445 051 390x1 220V Universal Europe
PM5139/0x3 9445 051 390x3 120V North America
PM5139/0x4 9445 051 390x4 240V England (U.K.)
PM5139/0x5 9445 051 390x5 220V Switzerland
PM5139/0x8 9445 051 390x8 240V Australia

The voltage setting and the corresponding fuse are indicated on the rear panel.

Make sure that replacement fuses are of the specified type and current rating. The use of repaired
fuses, and/or the short circuiting of the fuse holders are prohibited.

The instrument can be set to the following line voltages: 100V, 120V, 220V and 240V ac. These nomi-
nal voltages are selected by means of the voltage selector, located on the rear panel, next to the line
voltage connector. The fuse is located in a holder at the same place. To select line voltage or replace
the fuse, remove the power cord and pry open the compartment with a small screwdriver (see illustra-
tion).
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1.2

1.3

Turnthe selector to select the appropriate voltage range. If necessary, insert the specified fuse (T0.4A
or T0.8A according to IEC127 or T0.5A or T1.0A according to CSA/UL198G) that matches the line
voltage setting into the fuse holder.

OPERATING POSITION OF THE INSTRUMENT

The instrument can be used in the position indicated in Chapter 4. With the handle folded down, the
instrument may be used in a sloping position. The characteristics mentioned in Chapter 4 are guaran-
teed for the specified positions. Ensure that the ventilation holes in the cover are free of obstruction.
Do not position the instrument in direct sunlight or on any surface that produces or radiates heat.

RADIO INTERFERENCE SUPPRESSION

Radio interference of the instrument is suppressed and checked carefully. If radio frequency interfer-
ence occurs in connection with other deficient suppressed instruments, further suppression activities
may be required.






PM5139

MAIN CAPABILITIES 2-1

MAIN CAPABILITIES
INTRODUCTION

The PM5139 function generator introduces a new concept of menu-driven operation to waveform
generation and frequency synthesis.

Microprocessor control enables simple and rapid operation and allows you to set parameters by
stepping through the menu offered. One single control rotary knob allows you to make precise
settings of all numeric values.

The large backlit LCD clearly displays the selected signal and gives a readout of vital parameters,
such as frequency, waveform, amplitude, and modulation. Any invalid parameter selections are
ignored and an error message shows the incorrect settings that have been made.

The PM5139 frequency range covers 11" decades, from 0.1 mHz to 20 MHz. Ten waveforms are
selectable, including standard functions, such as sine, triangle, square, as well as positive and nega-
tive sawtooth, different pulses, and haversine.

Seven modulation modes are available:

e Amplitude modulation (AM) e Linear SWEEP

e Frequency modulation (FM) e Logarithmic SWEEP
e Phase Shift Keying (PSK) e BURST

o GATE

The 10-key section on the right of the front panel permits a versatile activation and control of such
functions as single or continuous sweep or burst, sweep hold, and switching from internal to external
modulation or trigger source; further asymmetrical waveforms with variable duty cycle, key for instant
return to symmetrical waveform, store and recall keys for up to nine complete instrument settings,
a DIAL LOCK key to disable the rotary control, and a key for switching the signal output impedance.

AC or DC amplitudes can be precisely set using the numeric setting rotary knob. DC offset is set
independently of the AC output amplitude. The output signals phase noise and residual FM are very
low, ensuring a clean and stable signal.

The instrument is optionally available under type number PM5139/02 with a built-in GPIB (IEEE bus)
interface and under number PM5139/03 with built-in RS-232 interface. All instrument functions can
be remotely activated from a PC or test system controller. It is also possible to upload settings and
status data from the instrument for storage in the controller and later recall at any time. The facility
IEEE bus makes PM5139 an integral part of an automated test system.

The PM5139 with interface also offers a user-definable "arbitrary” waveform ARB: the desired
waveform may be programmed on the PC, and than downloaded to the generator via interface.
Twenty-four arbitrary waveforms can be stored separately.

A test program is built in to provide customer support and to facilitate servicing.

The PM5139 is very much suited for applications in research and development, production monitor-
ing, quality assurance, and for service purposes.
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3 OPERATING INSTRUCTIONS
3.1 GENERAL INFORMATION
This chapter outlines the procedures and precautions necessary for operation. It identifies and briefly
describes the functions of the front and rear panel controls and the display, and explains the practical
aspects of operation to enable an operator to quickly evaluate the instrument’s main functions.
3.2 TURNING THE INSTRUMENT ON
After the instrument is connected to the line voltage as described in Section 2.2.4, press POWER on
the rear panel to ON.
With normal installation in accordance with Section 2.3 and after a warm-up time of 30 minutes, the
characteristics specified in Chapter 4 are valid.
After turning the power off, allow at least 5 seconds before turning it on again. This allows all power
to completely discharge and the instrument to reset.
3.3 SELF-TEST ROUTINE

After POWER ON, the instrument performs a self-test routine that tests the PROMs, RAMs, and
EEPROMSs. After this the software version is indicated in the upper line of the display for about
1 second. All segments of the display field are shown for about 2 seconds, and the instrument is set
to the operating mode to which it was set before POWER OFF.

The output signal with the corresponding parameters is now at the OUTPUT socket.

A possible fault is indicated as follows:

The digits mean:

program memory checksum

RAM processor

memory of actual settings

memory registers 1 to 9

reverse power protection at signal output
no frequency generation

(o) IS IF ~ S I\ I

For detailed information, see Section 3.5.9.
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3.4 BRIEF CHECKING PROCEDURE
3.4.1 General Information
This procedure is intended to check the instrument’s functions with a minimum of test steps and
actions. Itis assumed that the operator doing this test is familiar with the instrument and its character-
istics.
If this test is started within a short period after switching on, test steps may be out of specification,
due to insufficient warm-up time.
WARNING
Before turning the instrument on, ensure that it has been installed in accordance
with the instructions mentioned in Chapter 1.
3.4.2 Functional Test

Immediately after power-on a self-test routine is performed (see Section 3.3). After that the instrument
automatically recalls operating settings prior to the last power off.
If you prefer different operating settings, set new parameters now.

Example:

input sequence

FREQUENCY

Prepare frequency setting.

+10 RANGE x10
Coarse setting about 20 kHz.

Fine setting to 20 kHz;

if [pJT\MEXeIe]{s] lights up,
push DIAL LOCK key.

Select waveform (until e.g. "\~ symbol flashes);
if VAR SYMMETRY lights up, push 50 % key.

Select output amplitude.

Set amplitude to 1 V.
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input sequence
MOD PARAMETER
Select modulation frequency (until fMmoD symbol flashes).
Set modulation frequency to e.g. 1 kHz.
Select modulation depth (until m symbol flashes).
Set modulation depth to 50 %. ( ' )
MOD MODE
Select modulation mode (until AM symbol flashes).
Connect oscilloscope to socket OUTPUT (Zo 50 Q) and check the signal. If it is correct the test is
finished. If not, repeat the procedure with other settings. For input examples, see Section 3.5.
3.5 OPERATION
3.5.1 Design of Display Field and Keyboard (see section figures, Figure 1)

The display field consists of six horizontal sections for the following displays:

— frequency, max. 4'2 digits

— start frequency for sweep

— unit MHz, kHz, Hz

— REMOTE for identification of remote operation
- points to inhibited rotary knob

— waveform symbols
(= """\ "Ll LU 1/ /_/A_ ARB %) *instruments with interface only

— output amplitude, peak value (ACPP) in Volt, max. 2% digits
— DC offset voltage (DC OFFSET) in Volt, max. 2'2 digits
— output impedance (LOW Zo)
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modulation parameter:
modulation frequency (fMoD), 2'% digits in Hz or kHz
modulation depth (m), 2% digits in %
frequency deviation (DEV), 2'% digits in %, related to carrier
sweep stop frequency (fsTOP), 3'% digits in MHz, kHz, Hz
sweep time (T), 3% digits in seconds
sweep modes, -1-, -2—, -3—
ON periods (N) for burst mode, 3'% digits

start-stop phase (¢) for burst mode, 2'% digits in degrees (DEG)

duty cycle (SYMMETRY), 2 digits in %
storage register number (REG), 1...9

device address for IEEE-488 (ADDR) or interface configuration for RS-232

modulation mode (MOD-OFF, AM, FM, PSK, GATE, LIN-SWP-LOG, BURST)

trigger state (INT, EXT-TRIG, CONT, SGLE, Yo} LiZIeYs) )

sweep and burst control (CONT, SGLE), signal interruption ([fJeJ¥s))
duty cycle not 50 % (VAR SYMMETRY)

DC offset voltage (VAR DC OFFSET)

The symbol "p-” in front of the upper five sections shows that this section is ready for input or selection
of data respectively parameters.

The keyboard is divided into four sections:

keys for operation via interface (LOCAL, ADDR)
special key for processor reset (RESET)

selection for frequency input (FREQUENCY)

selection of signal waveform (WAVEFORM)

preparation for input of DC offset and output amplitude(DC and AC)
selection for input of modulation parameter (WVOD PARAMETER)
selection of modulation mode (MOD MODE)

keys to change numerical values in decade steps and
for subrange selection (10 RANGE x10)
rotary knob to set values for:
frequency
DC offset voltage
output amplitude
modulation parameter
duty cycle
storage register number
device address for remote control (IEEE-488)
communication parameters (RS-232)

keys to control sweep and burst (SINGLE, CONT, HOLD)
key to select modulation or trigger signal source (EXT)
keys to select duty cycle (ASYM, 50%)

keys for storage registers (STORE, RECALL)

key to inhibit and release the rotary knob (DIAL LOCK)
key to select the output impedance (LOW Zo)
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3.5.2 Control Elements, Display and Connectors

3.5.2.1 Front Panel

Description Function

LOCAL Key to switch from remote control

to keyboard operation.

ADDR Display and input of device address

for remote control.

RESET Processor reset to initial state
e} (use e.g. ball point pen).

Keys to select frequency section
and to select that digit which is
to be altered by the rotary knob
(resolution).

FREQUENCY

WAVEFORM

Keys to select the signal waveform.

Key to prepare input of

DC offset voltage respectively
AC output amplitude.

Pressing the same key twice sets
the value to zero.

MOD PARAMETER
- Keys to select modulation parameter.

Keys to select modululation mode.

x10 Keys for altering numerical values
in decades, e.g., for frequency or
output amplitude.

Rotary knob for setting and

alteration of values for:

— frequency

— output amplitude

— DC offset voltage

— modulation parameter

— stop frequency for sweep

— duty cycle

— storage register number

— device address (IEEE-488),
interface configuration (RS-232)
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Description

Function

SINGLE CONT

HOLD

ASYM 50%

STORE RECALL

DIAL LOCK

Display Section

"p-” points to the selected display section

e O
REMOTE fstart L0 L0 L0 L0 ksz

=N TLIL L A1 /N "2 A_ ARB

Keys to start a sweep or burst,
pressing the same key once more
resets the sweep respectively burst.

Key to stop a sweep at the

present frequency.

In MOD-OFF the key also serves

— to stop and to release the output
amplitude at its present value in the
frequency range from 0.1 mHz to 1 Hz

— to set the output amplitude to zero
and back again in the
frequency range from 1 Hz to 20 kHz.

Key to switch to external modulation or
trigger source, pressing the key
once more switches back to internal signal.

Key for selection of duty cycle.

Keys to store and to recall
complete instrument settings
(9 storage registers).

Key to inhibit and to release the rotary knob.

Key to select the output impedance
(50 Q or LOW Zo for amplitudes =2.0 V).

— fSTART: carrier frequency

(also sweep start frequency)

in MHz, kHz or Hz
—  [IYWeI{s): rotary knob inhibited
— REMOTE: remote control via interface

— signal waveforms

=== DC voltage
sine
triangle
square
positive pulse
negative pulse
positive sawtooth
negative sawtooth
haversine
sine pulse
triangle pulse
freely programmable
(instruments with IEEE-488
or RS-232 only)

crp/\RPPeC

>
)
w
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Description Function

— DC OFFSET : DC offset voltage in volts

DC OFFSET ACPP LOW Zo -i:,',':,‘h‘ Vv — ACPP : output amplitude in volts
— LOW Zo : output impedance

— Modulation parameter:

fMOD m DEV fSTOP TN ¢ )= = msDEG

()1

-
-
-

SYMMETRY  REGADDR SLILAELLN o MkHz fmop : modulation frequency
in Hz or kHz
m : modulation depth AM in %
DEV : frequency deviation FM in %
fsTOP : stop frequency for sweep
T : sweep time in seconds
sweep mode -1-, -2-, -3-
N : carrier periods per burst
? : start and stop phase for burst
— SYMMETRY : duty cycle 50 %
— REG : storage register
— ADDR : device address

— Modulation modes:

MOD-OFF AM FM PSK GATE LIN-SWP-LOG BURST MOD-OFF : modulation switched off

INT EXT-TRIG CONTSGLE [Y[o}jLi:[c}b] (TeTNs)

AM : amplitude modulation
FM : frequency modulation
PSK : phase shift keying
GATE : gating
LIN-SWP : linear sweep
SWP-LOG :logarithmic sweep
BURST : burst
INT : internal modulation
EXT-TRIG  : external modulation or
trigger signal source
CONT : continuous sweep or burst
SGLE : single sweep or burst
- : trigger status
S HOLD : HOLD key pressed

— VAR SYMMETRY : duty cycle not 50 %

VAR SYMMETRY VAR DC OFFSET — VAR DC OFFSET : DC voltage added
to output signal

Connectors:
OUTPUT Signal output:
7\ short-circuit proof, max. external voltage:
1 +15V up to 3 min, Zo 50 Q

+12 V up to 3 min, LOW Zo
Zo 50 Q/LOW Zo
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3.5.2.2 Rear Panel
Description Function
INPUTS
REFERENCE
7N\ External reference
L frequency input.
MOD/TRIG

HEEN 488/ RS232

OUTPUTS
10MHz
:
MOD
L

o
m
4
c
mn
-

©

@7 @1 C

External modulation or
trigger signal input.

|IEEE-488 or RS-232 connector for remote control.

Mains input socket with fuse and
voltage selector.

Power switch

10 MHz internal reference frequency output
for synchronization purposes

Internal modulation or
keying signal output.

Signal output, e.g. to control a
plotter pen during sweep.

Sweep voltage output
(0 — 10V, proportional to sweep frequency).

TTL signal output
(frequency as output signal).
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3.5.3 Keyboard Input

The instrument can be controlled via the keyboard or via remote control. When you are working via
the remote control, the keyboard is inhibited and REMOTE lights up on the display.

Operational errors will not cause damage to the instrument. Set values are carried out immediately.
The instrument does not have an ENTER key. The signal output is short-circuit proof and is protected
for up to 3 minutes against external voltages up to =15 V. Any illegal input values or combinations
are shown by the illegal parameters flashing on the display. The instrument automatically returns to
the last valid setting.

Data can be input in any order. Values that have been input earlier and don’t need to be changed do
not need to be input again.

3.5.3.1 Input Formats

Frequency
Frequency Subranges Maximum Resolution Display
01 mHz .. 02 Hz 0.1 mHz 0 »« X X X X Hz
1 mHz .. 2 Hz 1 mHz *x « X X X Hz
10 mHz .. 20 Hz 10 mHz *x X « X X Hz
100 mHz ... 200 Hz 100 mHz *x X X « X Hz
1 Hz .. 2 kHz 1 Hz *x « X X X kHz
10 Hz ... 200 kHz 10 Hz * X X « X X kHz
100 Hz ... 2 MHz 100 Hz * « X X X X MHz
1 kHz .. 20 MHz 1 kHz (# X « X X X MHz
Output Amplitude (Zo 50 2, open circuit)
Subranges Resolution Display
oV 02 V 1 mV » x X XV
02 V 2 Vv 10 mV *x « X XV
2V 20V 100 mV * X « XV
DC offset voltage (Zo 50 €2, open circuit)
Range Resolution Display
-100 V .. +100 V 01 V (=) X « X V
%" = digits 0, 1, 2
"X” = digits0to 9
"#” = digits 1 or 2

The ranges of the modulation parameters are listed together with the examples of the
modulation modes.
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3.5.4 Frequency Setting
WAVEFORM Symbol Frequency Range Amplitude Range
(Zo 50 Q, open circuit)
max. resol. 1 mV
sine ~v 01 mHz - 20 MHz 0 —20 V
triangle ~ 0.1 mHz — 500 kHz 0 —20 V
square L 0.1 mHz — 20 MHz 0 —20 V
pos. pulse 1) mn 0.1 mHz - 20 MHz 0 —10 V
neg. pulse 1) L 0.1 mHz — 20 MHz 0 - 10 V
pos. sawtooth A 0.1 mHz - 50 kHz 0 - 10 V
neg. sawtooth ~ 0.1 mHz — 50 kHz 0 —10 V
haversine VAN 0.1 mHz - 50 kHz 0 —10 V
sine pulse N 0.1 mHz — 50 kHz 0 — 10 V
triangle pulse A 0.1 mHz — 50 kHz 0 —10 V
arbitrary 2) ARB 0.1 mHz - 20 kHz 0 —-20 V
MODULATION
amplitude modulation AM 0.1 mHz — 20 MHz 0 — 20 V3
frequency modulation FM 01 mHz - 20 MHz 0 —20 V
phase shift keying PSK 0.1 mHz — 20 MHz 0 —20 V
gate GATE 0.1 mHz - 20 MHz 0 - 20 V
sweep SWP 5(1) E‘HFLZ _ ;8 Mﬂi 0 —20 V
burst 4) BURST | 0.1 mHz - 2 MHz 0 - 20 V

1) 10 MHz for LOW Zo
2) instruments with IEEE-488
or RS-232 only

3) carrier amplitude
reduced by 6 dB

4) the lower frequency in continuous
burst mode depends on ON-periods
and repetition frequency

The frequency can be input when the symbol "p” appears at the front of the frequency display
section. If it is at the front of another field, press one of the FREQUENCY <« p keys.

Example:
Key Operation Display Shows
FREQUENCY S -' 7 -
: (> (), MHz
> CLC G

When the ” 3 ” flashes, the rotary knob can be used to change the frequency at a resolution of
0.01 MHz within this frequency subrange.

If a different resolution is required, press one of the FREQUENCY « p keys until the digit in the
required decimal place flashes,

for example resolution 100 Hz (max. resolution in this range)

FREQUENCY — -
N
3 times > =
/4 \

The subrange in which the instrument is operating is shown by the digits behind the decimal point
in conjunction with the unit of measure. In this example it is the range 100 Hz to 2 MHz. See the
Frequency Table under Section 3.5.3.1.



PM5139

OPERATING INSTRUCTIONS 3-11

Frequency range 0.1 mHz — 20 MHz
Subranges:

Vil

Frequency setting
from 20 MHz — 0.1 mHz

Vil with the rotary knob
Vi
A
v Frequency setting
from 0.1 mHz — 20 MHz
1 with the rotary knob
1l
1
0.1 mHz
! | ! | | | ] l ] | ! 1
I l I l T T I I | | I l
0.1 mHz 1 mHz 10 mHz 100 mHz 1Hz 10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz 20 MHz

If in a subrange the maximum resolution is chosen, e.g., 0.1 mHz (rightmost digit) in subrange |, the
instrument automatically selects the maximum resolution of the next range when passing the limits
to the next range.

Press the RANGE keys +10 x10 to divide or multiply the frequency by the factor 10. Use the rotary
knob for fine frequency settings.

Example: 125.5 Hz

Key Operation Display Shows

. =TT T vz

9 [ R Ry O
; At H
4 times S ,: ,.' L'.L' z

FREQUENCY - = - ‘,’/
press until the rightmost g 0019012 hz

'0” flashes (max. resolution) | A L‘;/L!\

,' *
( ()01 1t H
fast g « ,:'_ ,: z
slow g " ,:' ':' " Hz
stepwise S ,' ,:’ ,:' ':' Hz

The key DIAL LOCK prevents the set value from being incidentally altered if the rotary knob is touched.
The text DIAL LOCKED will appear in the display.
Pressing the key DIAL LOCK once more will release the knob again.
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3.5.5 Setting Output Amplitude

Pressing the key AC will set the symbol "p” in the third section of the display, and the present value
will appear. The rotary knob can now be used to set another value.
The coarse setting is done as for the frequency setting using the keys +10 x10.

Example: Output amplitude 8.5V

Key Operation Display Shows
AC
> ACPP b5 AV
x10
| > ACPP Lo v
(if required)
> ACPP E_':-, \'

Operating the AC key several times sets the value to zero and back again to the value set; this corre-
sponds with the function "AC OFF”.
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3.5.5.1

Input of the DC Offset Voltage

A DC voltage of —10 Vto +10V (Zo 50 @, open circuit) can be added to the AC signal.

The text VAR DC OFFSET appears in the display.

Please note that the total output voltage (AC and DC) cannot exceed = 10 V.

+ 10V |
+ 4V A
0
+4V
DC offset
V44— —————_—— —

AC

+10V fmmmm g ===
max.| | AC
8V max.
max. 8 Vpp
12Vpp + 2\(/) .

/1
+2V

vl DC offset
— 10 ____________________

If the permissible setting range is exceeded, "DC OFFSET” and "ACPP” will flash in the display. The
instrument will automatically return to the last permissible setting.

The offset is input with the key DC in the same way as the output amplitude has been input (Sec-

tion 3.5.5).

Pressing the DC key again sets the previously selected offset value to zero.

Example:
Key Operation Display Shows
c
b DC OFFSET e

/%//%

VAR DC OFFSET

» DC OFFSET -

,/////

VAR DC OFFSET

» DC OFFSET v
b DC OFFSET - A2

/ 

VAR DC OFFSET
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3.5.6

Selection of the Signal Waveform

Press WAVEFORM « p keys to set the symbol "p-” to the second section of the display; the symbols
of the selectable waveforms appear, the waveform that is currently set flashes.

Continueto pressthe WAVEFORM 4 p keytoselectthe required waveform. During selectionthe flash-
ing waveform is available at the signal output.

The waveform flashes 10 times, then the display only shows the symbol of the selected waveform.

Note the frequency and amplitude limits of the waveforms in the tables in Section 3.5.3.1. Unallowed
combinations are shown by flashing of the respective settings. The instrument then automatically
returns to the last permissible selected waveform.

Example: Selection of positive pulses

Key Operation Display Shows
WAVEFORM
N2
=N/ TLIL AN N A A~ ARB
//|\\
WAVEFORM
N2
3 times > —= "N ’L//I;k\\u—/l ~ /" "_/A_ ARB
after 10 flashes o

After pressing the ASYM key, the asymmetry (duty cycle) of all waveforms shown below can be set
by the rotary knob.

sine 1% t0 99 % up to 20 kHz
triangle 1% to 99 % up to 20 kHz
square 1% t099 % up to 20 kHz
square pulse 1% t0 99 % up to 20 kHz
additionally:

square 20 % 1o 80 % 20 kHz to 5 MHz
square pulse 20 % to 80 % 20 kHz to 5 MHz

sine, 10 kHz, 20 %

square, 1 MHz, 70 %

Reset to symmetrical waveform is done by the key 50 %.
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3.5.7

Modulation Modes

The frequency and amplitude range limits of the modulated signal also apply to all modulation
modes, except sweep and burst (see Section 3.5.4).

The operation is similar to that for the waveform selection.

Press the MOD MODE 4 p key to move the symbol "p- ” to the fifth section of the display. The abbre-
viations of the selectable modulation modes appear. The present one set or MOD-OFF flashes.

Continue to press the MOD MODE <« p key to set the required mode; during selection the flashing
mode is available at the signal output.

The symbol flashes 10 times, then the display shows the selected modulation mode.

The MOD PARAMETER <« » keys are used to setthe modulation parameters shown in the section
above, which can be set to the required value by turning the rotary knob.

Modulation frequency range: 10Hz - 100 kHz for AM, FM, PSK, GATE, BURST
Subranges: 100 kHz — 1 kHz, resolution 100 Hz
1 kHz — 100 Hz, resolution 10 Hz
100 Hz - 10 Hz, resolution 1Hz
Additional for BURST: 10Hz - 1 Hz, resolution 0.1 Hz
1Hz - 0.1 Hz, resolution  0.01 Hz

0.1 Hz - 0.001 Hz, resolution 0.001 Hz
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3.5.7.1. Amplitude Modulation (AM)

internal: modulation frequency 10 Hz — 100 kHz
modulation depth (m) 0 — 100 %, resolution 1 %
external: modulation frequency 0 — 200 kHz
modulation depth 0—-100%

(£ external voltage 0 — 1 V)

Example: Amplitude modulation, internal, modulation frequency 2 kHz, mod. depth 30 %.
For frequency, waveform, and output amplitude settings, see Sections 3.5.4 t0 3.5.6.

Key Operation Display Shows
e.g. MOD-OFF
MOD MODE
N\
» MOD-OEF AM FM PSK GATE LIN-SWP-LOG BURST
771NN
MOD MODE
: N2
>l » MOD-OFF_AM FM PSK GATE LIN-SWP-LOG BURST
INT Z/I\N
MOD PARAMETER
N2
fMOQ m DEV fSTOP T N ¢ (51
> 7\ L khz
f MOD T
> I
MOD PARAMETER
N2
fMOD m DEV fSTOP T N ¢ [l
> TN [ o Y
m anrt
> 00
Turn off the modulation mode:
MOD MODE
: Nz
P MOD-OFF_AM FM PSK GATE LIN-SWP-LOG BURST
INT 1N
MOD MODE
N/
P MOD-OEF AM FM PSK GATE LIN-SWP-LOG BURST
Z/INN
MOD-OFF

To modulate the carrier by an external modulation signal, select AM, press the EXT key, and feed a
signal via the MOD/TRIG socket on the rear panel.

Press the EXT key once more to switch the instrument back to the internal modulation signal source.
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3.5.7.2 Frequency Modulation (FM)

Internal: modulation frequency 10 Hz — 100 kHz
frequency deviation (DEV) 0 — 2 %, resolution 0.01 %

External: modulation frequency 10 Hz — 200 kHz
frequency deviation 0-2%

(2 external voltage 0 — 1V)

Example: Frequency modulation, modulation frequency 150 Hz, internal, deviation 1.5 %.
For frequency, waveform, and output amplitude settings, see Sections 3.5.4 to 3.5.6.

Key Operation Display Shows
e.g. MOD-OFF
MOD MODE
: N\
> I\LgD—O\ﬂ: AM FM PSK GATE LIN-SWP-LOG BURST
/1\
MOD MODE I
N\
2 times » MOD-OFF Am:FM PSK GATE LIN- SWP-LOG BURST
INT Z1I\N
MOD PARAMETER
N
fMOQ m DEV fSTOP T N ¢ T
> I\ e X
> f MOD T
I
MOD PARAMETER
. N2
2 times p fMOD m DEV_fSTOP T N ¢ N ]
70N L o,
> DEV (-1
L0 o,
Turn off the modulation mode:
MOD MODE T
NV
» MOD-OFF AM_FM PSK GATE LIN-SWP—LOG BURST
INT Z/I\N
MOD MODE
2 times > I\LBD—O\LF AM FM PSK GATE LIN—SWP-LOG BURST
/1IN
MOD-OFF

To modulate the carrier by an external modulation signal, select FM, press the EXT key, and feed a
signal via the MOD/TRIG socket on the rear panel.

Press the EXT key once more to switch the instrument back to the internal modulation signal source.
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3.5.7.3

Phase Shift Keying (PSK)

Signal waveforms:

Internal:  Keying frequency (fMOD)

duty cycle

External: Keying frequency
duty cycle

sine, triangle, square

10 Hz — 100 kHz
50 %, fixed

0 — 200 kHz
depends on external signal

Example: Carrier frequency 32 kHz, sine, with phase shift keying, keying frequency 1 kHz.
For frequency, waveform, and output amplitude settings, see Sections 3.5.4 to 3.5.6.

Key Operation Display Shows
e.g. > FM
INT
MOD MODE
N2
» MOD-OFF AM_FM PSK GATE LIN-SWP-LOG BURST
INT 71\
MOD MODE
N2
» MOD-OFF AM FM_PSK _GATE LIN-SWP-LOG BURST
INT /NN
MOD PARAMETER
N2
fMOQ m DEV fSTOP T N ¢ N
SN W e
> f MoD (5101
L
Turn off the modulation mode:
MOD MODE
N\
» MOD-OEF AM FM PSK GATE LIN-SWP-LOG BURST
Z/INN
Press and release until
MOD-OFF flashes
MOD-OFF

For external signal keying select PSK, press the EXT key, and feed a TTL signal via the MOD/TRIG

socket on the rear panel.

Press the EXT key once more to switch the instrument back to the internal keying signal source.
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3.5.7.4

Modulation Mode GATE

Internal: Keying frequency (fmoD)
duty cycle

External: Keying frequency
duty cycle

10 Hz — 100 kHz
50 %, fixed

0 — 200 kHz
depends on external signal

Example: Carrier frequency 30 kHz, sine, with on/off keying, keying frequency 10 kHz.
For frequency, waveform, and output amplitude settings, see Sections 3.5.4 to 3.5.6.

Key Operation Display Shows
eg. |p PSK
INT
MOD MODE
— : N2
4« > » MOD-OFF AM FM _PSK GATE LIN-SWP-LOG BURST
INT Z/I\N
N2
P MOD-OFF AM FM PSK GATE LIN-SWP-LOG BURST
INT ZIIN
N/
fMoQ m DEV fSTOP T N ¢ (01
> N (A .
> fMOD (I
CLLLC he
Turn off the modulation mode:
MOD MODE
: N\
< 4 nLgD—o\E AM FM PSK GATE LIN- SWP-LOG BURST
- /1N
Press and release until
MOD-OFF flashes
MOD-OFF

For external signal keying select GATE, press the EXT key, and feed a TTL signal via the MOD/TRIG

socket on the rear panel.

Press the EXT key once more to switch the instrument back to the internal keying signal source.
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3.5.7.5 Modulation Mode SWEEP
Max. sweep ranges: 1 mHz - 10 MHz
(fSTART to fSTOP) 50 kHz — 20 MHz
Sweep time: 10ms - 1000s
Subranges: 10ms - 10.00s resolution 0.01s
10s — 100.0s resolution 0.1 s
100 s — 1000 s resolution 1 s

Sweep characteristic:

linear (LIN-SWP)

logarithmic (SWP-LOG)

Modes:
fsTop | fly—back
f START l—

Sweep time -1-
fstop
fSTART +—

Sweep time -2 -
fsTtop
f START 1— )

2x Sweep time -3 -

Sweep runs from fSTART to fSTOP
fly-back to fSTART.

A single sweep runs from fSTART

to fsTOP and remains at fSTOP

Pressing key SINGLE, CONT or HOLD
resets the sweep to fSTART.

Sweep runs from fSTART to fSTOP
and back to fSTART.

The start frequency is shown in the upper display section and set as explained in Section 3.5.4

(Frequency Setting).

The stop frequency is selected in the modulation parameter row using the MOD PARAMETER « »

keys, then it is set by the rotary knob.

Frequency Subranges Maximum Resolution Display

1 mHz to 2 Hz 1 mHz *x . X X X Hz
2 Hz to 20 Hz 10 mHz *X X .« X X Hz
20 Hz to 200 Hz 100 mHz * X X .« X Hz
200 Hz to 2 kHz 1 Hz x . X X X Hz
2 kHz to 20 kHz 10 Hz * X . X X KkHz
20 kHz to 200 kHz 100 Hz * X X « X kHz
200 kHz to 2 MHz 1 kHz *x . X X X kHz
2 MHz to 20 MHz 10 kHz # X « X X MHz

"k digits 0, 1, 2
”X” digits 0 to 9
TH#” digits 1 or 2

The MOD PARAMETER p key allows the sweep time (T) to be selected in the same row, then set by the

rotary knob.
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The MOD MODE « » keys allow the sweep characteristic to be selected in the lower section
(LIN-SWP or SWP-LOG). The set sweep mode — 1 —, — 2 — or, — 3 — appears in the row above for
about 5 seconds. It can be changed while being displayed using the rotary knob.

Example: fSTART 200 kHz, fSTOP 2 MHz, sweep time 3 s, linear, mode — 3 —
FREQUENCY

Prepare frequency input,
select resolution.

( ) Set start frequency (200 kHz).

MOD PARAMETER

Select fsTOP

( ‘ ) Set stop frequency (2 MHz).

MOD PARAMETER

Select sweep time (T).

( ) Set sweep time (3 s).

MOD MODE

Select sweep characteristic (LIN—SWP)

( ) and set sweep mode (— 3 —).

The display now shows: e ~
=
fstart Lo L

v

= e
Nd )
D
N
b
N
b
F

I

N

-,
™

O
<

ACPP

fsTOP -
C.

LIN-SWP
INT INOT|TRIG’D

N y,

A
Dugu|
A
Dubu

M Hz

Startthe sweep with the SINGLE key for a single sweep, or withthe CONT key for a continuous sweep.
The keyboard is inhibited during sweep so that no further input is possible.

Pressing the SINGLE or CONT keys once more resets the running sweep.

The letters "NOT TRIG’'D” appear again.

To leave Sweep modulation mode, select MOD-OFF.
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3.5.7.6

Ifthe SINGLE key is pressed during continuous sweep, the frequency is reset to fSTART, and a single
sweep is started.

If the CONT key is pressed during a single sweep, the frequency will also be reset to fSTART, and a
continuous sweep is started.

The HOLD key stops the sweep at its present frequency.
This frequency is shown in the upper display section.
Press the HO