INSTRUCTION MANUAL

MODEL 148A
20 MHz
AM/FM/PM GENERATOR
N (with Option 801}

SAN DILGO

8045 BALBOA AVENUE, SAN DIEGO, CALIFORNIA




30 Mtz AMIFMIPM GENERATOR
. V'_h —- SWEEF
L%

5,

»
swe
G ® ser
SAOOULATION ey
- ] [

max

a0
Anp i T0E ®

FLRAICTIGN

MODULATION GaE

SYMMETRY o ATT
ewgn 1

auY
160004

MOGEL 1488

[T

v . 180k

N

9.

ANWILT HG

PATOR

FAMULTION jeft

><

Mode! 148A 20MHz AM/FM/PM Generator




—

—

| Wo—-—

]

=

£ 3

_———e
r 1

1.1 THE MODEL 148A

Wavetek Model 148A, 20 MHz AM/FM/PM Generator
is a precision source of sine, triangle, square, ramp
and pulse waveforms plus dc voltage. The waveforms
may be controlled in symmetry as well as amplitude
and dc offset. A built-in modulation generator can
modulate frequency, phase and amplitude or modula-
tion may be by an external source.

The generator may be run in continuous mode or trig-
gered for a single pulse or gated for a burst of pulses.
Triggering and gating may be by the Mode! 148 built-in
modulation generator or by an external source. The
triggered and gated waveform start/stop point is
selectable from —30° through 4+ 90°. Start/stop con-
trol plus dc offset control gives haverwave capability.

The main output of waveforms may be attenuated and
offset. A TTL sync pulse is available at main generator
frequencies, and the modulation generator waveforms
are available at fixed amplitudes.

Frequency of both the main generator and the
modulation generator can be manually controlied at

the front panel or electrically controlied by external
voltages. '

An external sync input (Option 001) located on the
rear panel allows the instrument to be synchronized to
an external signal source.

1.2 SPECIFICATIONS

1.2.1 Main Generator

1.2.1.1 Waveforms

Selectable sine "\ , triangle Vv | square L
positive square ., negative sguare 1r anddc. A
TTL sync puise is provided on a separate output con-
nector. All can be produced with variable symmetry,
amplitude and de¢ offset.

1.2.1.2  Operational Modes

Continuous: Generator osciliates continuously at the
selected frequency.

SECTION 1
GEMERAL DESCRIPTION

External Trigger: Generator is guiescent until tric
gered by an external signal, then generates one cyci
at the selected frequency.

External Gate: Same as external trigger, except ger
erator oscillates at the selected frequency for th
duration of the positive state of the external signz
plus the time to complete the last cycle.

Internal Trigger: Same as external trigger, except tha
the modulation generator is internally connected t
the trigger input of the main generator.

Intornal Gate: Same as external gate, except that th
modulation generator is internally connected to th:
trigger input of the main generator.

1.2.1.8 Modulation Modes

Internal Moduiation
Setting a front panel modulation switch in the N1
position routes the selected modulation function fron

the modulation amplitude control to the selected mod
ulating circuits of the main generator.

Amplitude Modulation (AM): v . A, . "L modu
lation functions are used in this internal modulatior
mode. With modulation amplitude ccw, carrier a
function output is not amplitude modulated and ap
proximately half of normal (AM OFF) amplitude
Clockwise rotation of modulation amplitude resuits ir
increasing amplitude modulation of the carrier to a:
feast 100% AM.

Frequency Modulation (FM) and Sweep: 11 anc

NI\ modulation functions are used to linearly
sweep the main generator frequency. The frequency
dial sets the lower sweep limit and the modulatior
amplitude control determines the upper frequency
limit (not to exceed 2.0 X multiplier). A sweep se:
mode allows precision setting of upper frequency
limit. For frequency deviation, the dial determines the
center frequency and modulator ™, , N or T,
varies the main generator frequency above and below
center by an amount determined by the modulatior
amplitude.




Phase Modulation (PM): As in External Modulation.
Amplitude of moduiator N, - A, . T functions
varies phase up to =50°.

External Modulation

A BNC feeds an external signal to the modulating cir-
cuits when selected by a front panel modulation tog-
gle switch in the EXT position.

Amplitude Modulation (AM):  External modulating
signals with zero dc component produce suppressed
carrier modulation; i.e., a carrier (at main generator
function output) amplitude of zero. The function out-
put modulated signal has an amplitude sensitivity of
3 volts peak (1.5 Vp into 50Q) per volt peak in. A car-
rier signal level at the function output can be pro-
duced at a sensitivity of 3 Vp (1.5 Vp into 508) per 1 Vp
dc component in. Modulating the dc component mod-
ulates the carrier level. Percent modulation (AM) will
be the ratio of the peak ac to peak dc ofthe modulating
signal. Input impedance is > 2.5 kf.

Frequency Modulation (FM) and Sweep: Sensitivity is
20% of frequency range/volt peak. Linear behavior
resuits only when all instantaneous frequencies call-
ed for fall within the frequency range (2 X multiplier
to 0.002 x multiplier). The instantaneous frequency
called for is the muitiplier and dial setting altered by
the instantaneous voltage at the modulation input. In-
put impedance is 5 k.

Phase Modulation (PM): Sensitivity is 10° phase shift/
volt peak. Linear behavior results only when all instan-
taneous transition frequencies called for fall within
the frequency range (2 X multipiier to 0.002 x multi-
plier).The instantaneous frequencies called for will
depend heavily on the modulation frequency and
waveform. Inoperative at frequency multiplier settings
below 100. Input frequencies roll off at 6 dB/octave
above one half of full range frequency and above
150 kHz. Input impedance is 10 kQ.

1.21.4  Frequency Rangs

0.0002 Hz to 20 MHz in 10 overlapping ranges with
aporoximately 1% vernier control,

1.2.1.5  Function Cuiput {50Q)

v, v and T selectableandvariable to 30V p-p
(15Vp-pinto 508). m and v upto15Vp(7.5Vp
into 50Q). All waveforms and dc can supply 150 mA
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peak current and may be attenuated to 60 dB in 20 dB
steps. An additional 20 dB verrier aisc controls the
waveform amplitudes.

1.2.1.8  Adjustable Waveform Start/Stop Point
Approximately —90° to + 90° to 2 MHz (operative on
sine and triangle waveforms only).

1.2..7 DC Cutput and DC Otiset

Selectable through function output (50Q). Controlled
by front panel controls to a minimum of
+14.4 Vde(+ 7.2 Vde into 50Q) with signal peak plus
offset limited to + 15 Vdc ( £ 7.5 Vdc into 50Q). DC off-
set and wave form attenuated proportionately by the
60 dB output attenuator.

1.2.1.8 External Moduiation Input

AM: Sensitivity of 3 Vp out/Vp (1.5V into 500). Input
impedance is > 2.5 k.

FM: Sensitivity of 20% of frequency range/Vp. Input
impedance is 5 k{.

PM: Sensitivity of 10° phase shift/Vp. Input im-
pedance is 10 kQ.

1.2.1.8 Symmetry

Symmetry of all waveform outputs is continuously ad-
justable from 1:19 to 19:1. Varying symmetry provides

variable duty-cycle pulses, sawtooth ramps and non-
symmctrical sine waves.

NOTE

When SYMMETRY control is used, in-
dicated frequency is divided by approx-
imately 10.

1.2.1.10  Sync Qutput (TTL)

TTL level pulse which will drive 10 TTL loads. Fre-
quency and time symmetry are the same as for func-
tion output.

1.2.1.11  Trigger and Gate

Input Range: 1V p-p to = 10V.

input Impedance; 10 k{, 33 pF.

Pulse Width: 25 ns minimum.

Repetition Rate: 10 MHz maximum.

Adjustable triggered signal start/stop point: approxi-
mately —90° to +90° {0 2 MHz.
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1.2.1.12 Frequency Precision

Dial Accuracy

+ (1% of setting +1% of full range) on X 100 thru
X 1M ranges.

+(2% of selling +2% of full range) on % .01 thru
x 10 and X 10M ranges.

Time Symmetry

+0.5% on x 100 thru X 100k ranges and from 0.2 to
2.0 on dial.

+5% on all other ranges and from 0.02 to 2.0 on dial.

1.2.1.13 Amplitude Precision

Amplitude Change With Frequency
Sine variation less than:

+0.1 dB thru x 100k ranges;

£ 0.5 dB on x 1M range;

+3 dB on X 10M range.

Step Attenuator Accuracy
+ 0.3 dB per 20 dB step at 2 kHz.

1.21.14 Waveform Characteristics

Sine Distortion

<0.5% on X100 Hz to X 10 kHz.

<1.0% on » .01 to x10 Hz and %100 kHz ranges.
All harmonics 30 dB below fundamental on x 1 MHz
range.

All harmonics 26 dB below fundamental on X 10 MHz
range.

Square Wave Rise/Fall Times
At FUNCTION OUT <25nstor 15V p-pintoa50Q load.

Triangle Distortion
Qdd harmonics within 15% of correct value to 2 MHz.

1.2.4.15 External Sync Input (Option 001)

The external sync input requires a minimum signal
level of 1 Vp-p and a maximum signal level of 20 Vp-p.
Its input impedance is approximately 2 kQ with 10 pF.
The frequency of the external sync signal must de
within 1% of the 148A’s frequency setting.

1.2.2 Meoedulation Generator
1.2.2.14 Waveforms

Selectable sine "\, , triangle v, square 'L , up
ramp .~1-1 and down ramp N .

1.2.2.2 Freguency Range

Ny, Ny, "L 0.1 Hz to 100 kHz in three 100:1
ranges.

A N Sweep: 0.2 Hz 1o 200 kHz (2 X setting).
1.2.2.3  OCutput (6000)

N, , N and L arefixedlovel 10V pp balanced

about ground. ~1L-1and ™ are fixed level 5 Vp
from Q to +5V.

1.2.2.4 Frequency Modulation (FM IN)

Voltage contro! of modulator frequency with sensitivity
of 20% of range per volt. Input impedance is 5 kil

1.2.2.5 Waveform Characieristics

Sine Distortion
<5%.

Time Symmetry
<1% from 1 Hz to 10 kHz.
<5% from 0.1 Hz to 100 kHz.

1.2.3 General

1.2.3.1 Stabiiity (for ampiitude, dc offset anc
frequency)

Short Term: = 0.058% for 10 minutes.
Long Term: +0.25% for 24 hours.

1.2.3.2 Environmental
Temperature Range: 25°C +5°C ambient for spec

operation. 0°C to 50°C ambient for operation. — 55°C
to 75°C for storage.

Altitude sea level to 10,000 for operation. Sea level i«
40,000 fi for storage.

Relative Humidity: <95% at 25°C and sea level (non
condensing)

1.2.3.3 Dimensions

28.6cm (11 in) wide; 13.3cm (5% in.)high;27.3¢cn
(10% in.) deep.

1.2.3.4  Weight

5 kg (11 1b) net; 6.6 kg (142 Ib) shipping.




1.2.3.5 Power

90 to 105V, 108 t0 126V, 198 to 231V and 216 to 252V
selectable; 48 to 400 Hz; less than 40 watts.

NOTE

Unless otherwise noted, all specifications
apply from 0.1 to 2.0 on frequency dial
when FUNCTION OUT is at maximum and
500 terminated, with SYMMETRY control
at OFF. Symmetry and vernier affect fre-
quency calibration. Maximum possible
asymmetry is a function of frequency
setting.
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1.3 ITEMS FURNISHED

Modet 148A instruction Manual is furnished with the
Model 148A.

1.4 |ITEMS REQUIRED

Coaxial cables with BNC connectors are required, but
not furnished, for the distribution of signals.

1.5 TEST EQUIPMENT AND TCOLS

Recommended test equipment for electrical accep-
tance checkout is described in paragraph 2.3

Recommended test equipment for troubleshooting
and calibration is described in paragraph 5.2.

Only standard tools are required for maintenance and
calibration.




