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MODELS 142 & 144

10 MHz VCG Generators

Frequency From 0.0005 Hz to

10 MHz

The extended frequency range of
Models 142 and 144 from 0.0005 Hz
to 10 MHz gives you the high andthe
low (ha!t hour cycles) frequency
waveforms you need for the majority
of your test requirements. The full
frequency range is for sine, sguare,
triangle, positive pulse and negative
pulse waveforms,

The 142 is a basic function genera-
tor. The 144 has inlernal sweep
capability and trigger/gate operation
adaded.

Variable Symmetry on AH
Waveforms

Pulses with on/off ratics as great as
18:1 can be generated in either
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FUNCTION GENERATORS

e Frequency From 0.0005 Hz to 10 MHz

polarity. Ramp or sawlooth risefiall
ratics of 13:1 to 1:19 may alsc be
generated.

VCG — Voliage Controlled
Generator

Frequency can bg controlled by an
gxternal vollage 10 analog program
or frequency modulate the oulput
with an external ac or dc control,
Zero 1o 5 volis will vary the fre-
guency over a 1000:1 ratio.

Two Independent Generators

The Model 144 gives you two
independent generatorg, the main
function generator and an auxiliary
ramp generator. The auxiliary gen-
erator can sweep, trigger and gate
the main generator with controflable

“(1',i

2

3
W

MF VCG GENERBYOR

Step Attenuator to 60 dB
Full 30 Volt Peak-To-Peak Output
Variable Symmetry on All Waveforms

sweep time and igger and gate
repetition rates.

Sweep or Generator Control
¥oliage (GCV) Output

When the Model 144 is being used in
one of the three internal sweep
modes, the SWPIGCV output is a.
voltags proportional 1o frequency,
ideally suited as a horizontal or
X-axis drive for oscilloscopes or
recorders. When the Model 144 is in
the other modes, the output is a
fixed 5 volt sawtooth, which can be
uged 1o trigger or tone buret the
main generator.

MODEL 142
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MODELS 142 & 144

FUNCTION GENERATORS

VERSATILITY

Waveforms
Sine s, square ]y, triangle ’\,,
positive pulse riand negative pulse
1r. SBymmetry of all oulputs continu-
ously adjustable from 1:19 to 19:1.
Varying triangle symmetry provides a
sawtooth [>~_or _~"] output,
Operational Modes
Caontinuous: Generator oscillates
continuously at frequency set by
voltage and manual control.
NOTE: The fotlowing modes apply only 10 the
Model 144.
Triggered: Generator quisscent until
triggered by an external signal, then
gengrates one cycle al selected
frequency.
Gated: As triggered mode, except
generator oscillates for the duration
of the external signal.
Continuous Sweep: Recurring low-
to-high frequency oscillation. Range
and rale selectable.
Triggered Sweep: Low-to-high  fre.
quency oscillation with each trigger
input; then return to jow frequency
after sweep.
Sweep-and-Hold: Sweep-to-high fre-
quency oscillation.
Freguancy Range
D.0005 Hz te 10 MHz in 10 overlapping
decade ranges with dial and frequen-
cy vernier.
Main Dutput
LA seiectable and variable
o 30V p-p (15V pp into 5082). N
and 1r seiectedble and variabie to
+ 15V peak {7 8V peak into 50§2). Pre-
cision output attenuator calibratad in
10 dB steps to 80 dB with 20 dB ver-
nier for overall attenuation of 80 dB.
Cutput impodance 50€2 .
DC Offset
Waveform offset selectable through
50€2 output. Controlled manually and
{142 only) electronicallyby applying an
external voltage. Adjusiable between
C+10 Vdo (£5 Vdc into 50 ) with
peak cutputlimited to = 15Vde (27.5
vdo inlo 5080, Vuliays controlled
affset sensitivity approximately -~ 0.4
VNV with output connected to 50 §2
load, DC offset and output waveform
attentuated propoiiicnately by the
60 dB output attenuator.
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Sync Output
Amplitude greater than 4V p-p (2V p-p
into 502 . Rise and fall times less
than 80 ns. Square waveform for
symmetrical outputs; reclangular
wavefarm for pulse and ramp outputs,
Sync pulse polarity opposite that of
output square wave.

VCG - Voltage Controlied Generator
Up to 1000:1 frequency change with
extarnal 0 to +5V signal. Upper fre-
quency ig limited to maximum of
selected range.

Slew Rate; 2% of range per .8,

Linearity:

+£0.2% for 10 Hz to 100 KHz.

*0.5% for 0.001 Hz to 1 MHz

Input Impedance: 5 k §1.
Symmetry Control

FREQ 10

e '\‘ORMAL
SYMMETRY

Symmetry of all waveform outputs is
continuoysiy adjustable from 114 10
19:1. Varying symmetry provides vari
able duly cycle pulses, sawtooth ramps
and nonsymmetrical sine waves.

NOTE: When SYMMETRY comtrol (s uzed, indi-
cated frequency is dhided bty approximalely 10,

Trigger and Gate {144 only)
input: 1V peak-to-peak min,
Impedance: 10 kS

Tone Burst Using Sweep Signal as Trigger

FREQUENCY PRECISION

Dial Accuracy
+ (1% of setfing +1% of full scale)
for 0.01 Hz to 1 MHz.
+(2% of setting +2% of full scale)
for 1 to 10 MHaz.

Time Symmetry
+0.5% for 10 Hz to 100 kHz.
+1.0% for 0.01 Hz to 500 kHz.

AMPLITUDE PRECISION

Amplitude Change With Frequancy
Sine variation iess than:
+ 0.1 dB to 100 kHz.
+0.2 di to 1 MHz.
+20d8 to 10 MHz.
Amplitude Symmetry
Al waveforms (except pulse) sym-
metrical within +1% 10 1 MHz
Step Attenuator Accuracy
+0.25 dB per 10 dB step.

WAVEFORM CHARACTERISTICS

Sine Distortion {Continuous Mode)
Less than:
0.5% for 10 Hz to 100 kHz.
1.0% for 100 kHz to 1 MHz.
Alt harmonics at least 30 dB down for
110 10 MHz

Triangle Linaarity
Greater than 89% for 0.0005 Hz to
100 kHz.

Square Wave Risg and Fall Time
Less than 20 ns terminated into 5082
foad (lirmited ta 500 Vi pus).

Total Aberrations
Less than 5%.

GENERAL

Stability
Amplitude, frequency and de offoct.
Short Term: x0.05% for 10 minutes.
Long Term: x0. 25% for 24 hours.
Environmental
Opecifications apply at 25°C x50,
Instrument will operate from 0°C to
+50°C,
Dimensions
21.6 om [BY: in) wide; 13.3 cm
(5% inJ high; 28.2 cm (112 in.) deep).
Weight
41kg(8
Power
105 to 1258V or 200 to 230V; 50 to
400 Hz; less than 40 watls.

Io} net; 5.9 kg {13 Ib) shipping.

NOTE: Specifications apoly for frequenties obtained
when dial i3 petween 1 and 10 with SYMMETRY
contrel to MORM. Symmetry and vernder affect
frequency calibration.




MODEL 144
HF SWEEP GENERATOR
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Figure i — Model 144 HF Sweep Generator

SCOPE OF THIS MANUAL

This manual proi;ides descriptive material and instructions for the installation, operation,
maintenance, and repair of this instrument. Wavetek’s product improvement program ensures that
the latest electronic developments are incorporated in all Wavetek instruments by the addition
of circuit and component changes as rapidly as development and testing permit. Due to the time
required to document and print instruction manuals, it is not always possible to incorporate
the more recent changes in the released manual. In this case, data will be found on engineering
change sheets at the rear of the manual. If no change sheets are included, the manual is correct

as printed.



1.1 PURPOSE OF THE EQUIPMENT

The Model 144 HF Sweep Generator is a precision 0.0005
Hz to 10 MHz source of sine, triangle, square, positive
pulse, and negative pulse waveforms. . .each with variable
amplitude, dec offset, and symmetry. Frequency range selec-
tion is provided in 10 decades, with a vernier control per
mitting edjustment of approximately 1% of the selected
range. Maximum output amplitude is 30 V p-p into an
open tircuit {16 V p-p intc 50 ohms) with a 60 dB
calibrated step attenuator and a 20 dB vernier attenuator
{B0 dB overall] allowing signal leveis as low as 1.5 mV p-p.
Both the output waveform and the dc offset are attenuated
by the 80 dB calibrated step attenuator.

Six operational modes {continuous, triggered, gated, con-
tinuous sweep, triggered sweep, and sweep and hold), plus
tone bhurst capability, are provided by the Model 144. The
main output can be internally swept over a 1000:1 ratio
at sweep speeds from 10 us to 100 seconds—or it can be
frequency modulated, dc programmed, or externally swept
over the 1000: 1 ratio by applying an external control signal
to the front panel VCG IN connector. A single cycle of
ontnut, or nne full sweap of the nutput, can be obtained if
an external trigger is applied to the front panel TRIG IN
connactor,

In addition to the 508} main output and a separate rear
panel SYNC output, the Model 144 alsc has a front panel
SWP/GCV output, When the main output is not internally
swept, the sawtooth output of the internal sweep generator
appears at the SWP/GCV OUT connector. When the main
output is internally swept, a GCV output proportional to
the instantaneous frequency of the main gonerator will
appear at the SWP/GCV QUT connector. This GCV sutput
{Generator-Controlled-Voltage} can be used to drive X-Y
recorders or the vertical and horizontal deflection circuits
of oscilloscopes, video monitors, etc,

Varving the triangle symmetry produces a sawtooth or
“ramp” signal with a rise or fall time as steep as 50 nano-
seconds at a recurring rate of 1 MHz. Fulse outputs as
narrow as 50 nanoseconds, with repetition rates as high as
1 MHz (on-off ratios as great as 19:1], can be generatad
in either polarity. Even the sine wave symmetry may be
varied over this 1:19 to 19:1 range if desired. When the

SECTION
INTRODUCTION

output symmetry is not 1: 1, the indicated output frequency
must be divided by approximately 10,

With this instrument it is possible to simultaneously pro-
gram or sweep the output frequancy, select the output
symmetry desired, and manually vary the dc offset. This
capability, coupled with the variety of waveforms available
and precislon output amplitude control, makes the Model
144 an extremely versatile instrument.

1.2 GENERAL PHYSICAL DESCRIPTION

Weighing approximately 9 pounds {13 pounds when shipped}
the Model 144 is 8-% inches wide, 5-% inches high, and
11-% inches deep. Housed in a compact, ruggedized,
pottable case, the Model .144 is normally shipped with a
10-foot, 3-wire, detachable line cord and one copy of this
instruction manual,

1.3  SPECIFICATIONS

1.3.1 Versatility
WAVEFORMS

Selectable sine 7\, square 7, triangle /N, , positive
pulse "% | and negative pulse .~ . Symmetry of all out-
puts continuously adjustable from 1118 to 1911, Varying
triangle symmetry produces sawtooth /7~ or .\ out-
put. Separate SWP/GCV OUTput and separate SYNC
OUTput with varioble symmuotry as describod below,

OPERATING FREQUENCY RANGE

0.0005 Hz to 10 MHz in the following ranges: .
0.0005 Hz to .01 Hz

X.001

X.01. e e 0005 Hzto 0.1 Hz
X1 . . . . . . . . . ... 005Hzto1Hz
Xt . .. . .. . ... . 0B1Hztol0Hz
X . . . . . . . . . . . . DO1Hzto100Hz
X100. e e e e T Hz to01 kM2
Xk o . . . . . . . . . . . WHzto 10kHz
X10K. . 100 Hz to 100 kHz
X100K 1 kHz to 1 MHz
XM, . 10 kHz to 10 MHz

Nota: When symmatry contral is Jssed, indicated frequency (s
divided by approximately 10,



MAIN QUTPUT

Sine, Square, triangle, positive pulse, and negative pulse;
selectable. Maximum output 30 V p-p into open circuit;
{16 V p pulse) calibrated 15 V p-p into bUSL. Precislon
output attenuator calibrated in 10 dB steps to —60 dB
with 20 dB vernier for overall attenuation of —80 dB.
Qutput impedance is B0, Short circuit ourrent is 160 mA.,

SYNC QUTPUT

Amplitude greater than 4 V p-p into open circuit; 2 V p-p
into 50£2. Rise and fall times less than 50 ns. Square
waveform for symmetrical outputs, rectangular waveform
for pulse and ramp outputs. Sync pulse polarity opposite
that of output square wave,

DC Offset

Controlled manually by rear panei control. Adjustable range
110 Vdc open cireuit (¥6 Vde into 5082) with peak signal
and offset amplitude limited to +16 Vde into open cireuit
(x7.b Vdc inte 5082). DC offset and output waveform
attenuated proporticnately by 60 dB output attenuator.

SWP/GCV OUTPUT

SWP OUTput (0 to +5 V fixed) when in Continuous,
Triggered, or Gated modes. GCV OUTput (0 to +5 V
maximum) proportional to frequency control settings when
in Continuous Sweep, Trigaered Sweep, or Sweep and Hold
modes.

1.3.2 Operational Modes

Continuous

Operating as a standard VCG {voltage-controlled generator)
frequency of 602 OUTput is determined by front panel
cantrol settings in conjunction with VCG INput signal.
Qutput of internal sweep generator appears at SWP/GCV
QUT connector.

Triggered
Only one complete cycle of output appears at 5082 QUT
connector for each pulse applied to TRIG IN connector.

Gated

Same as Triggered mode except that output oscillations
continue ‘for duration of gating signal applied to TRIG IN
connector.

Continupus Sweep

Main generator is swept by internal sweep generator so that
frequency of 500 OUTput is swept from a low frequency
established by front panel frequency controls to & high
frequency determined by SWEEP WIDTH control setting.

1-2

Sweep rate is determined by SWEEP TIME and VARIABLE
controls. GCV OUTput (generator-controlled voltage) ap-
pears at SWP/GCV connector,

Triggered Sweep

Same as Continuous Sweep mode except that output is
swept enly once for each pulse applied to TRIG IN con-
nector. During time hetween csweeps, main genorator oseil
lates at low frequency determined by frequency control
settings.

Sweep and Hold
A gated sweep in which the frequency output is held at
maximum at the end of each sweep for the duration of the
gate signal at the TRIG IN connector. Between gate signals,
the output is the low frequency determined by the frequency
control settings.

Tone Burst — Accomplished in Gated mode by connecting
ramp output of SWP/GCV OUTput to TRIG INput, Tone
burst rate, frequency, and duration can be independently
controlled in this configuration.

Trigger Input
1V peak into 10 k{2, de coupled.

Sweep Time
10 s to 100 seconds.

Sweep Width
Up to 1000: 1 with single turn cantrol,

1.3.3 Horizontal Precision

Frequency Dial Accuracy

0.01 Hz to 1 MHz £(1% of setting +1% of full scale) for
symmetrical waveforms.

1 MHz to 10 MHz £(2% of setting +2% of full scale) for
symmetrical waveforms,

Vernier
Permits frequency adjustment of approximately 1% of

range.

Time Symmetry
10 Hz to 100 kHz
0.01 Hz to 500 kHz

+0.5%
£1.0%

1.3.4 Voltage-Cantrolled Generator

VCG CONTROL RANGE

Up to 1000:1 frequency change with external voltage input.
Upper frequency is limited to maximum of selected range.
Required external signal for full voltage control i 6 volts
with input impedance of 5 k{2.




VCG INPUT FREQUENCY

100 kHz

VCG Bandwidth . e .
2% of range/microsecond

VCG Slew Rate .

VCG LINEARITY

10 Hz to 100 kHz . £0.2%
0.001 Hz to 1 MHz +0.5%
1.3.5 Vertical Precision

SINE WAVE FREQUENCY RESPONSE

Amplitude change with frequency less than:

0.1 dB . to 100 kHz
0.2 48 . . to 1 MHz
2.0 dB .to 10 MHz

STEP ATTENUATOR ACCURACY
+0.25 dB/10 4B
STABILITY

+#.05% for 10 minutes
+0.25% for 24 hours

Short term .
Longterm . . . .

Parcantagee apply to amplitude, frequency, and de offset..

AMPLITUDE SYMMETRY

All waveforms (except pulse] are symmetrical about ground
within 1% of maximum peak-to-peak amplitude.

1.3.6 Purity
SINE WAVE DISTORTION
10 Hz to 100 kHz

100 kHz to 1 MHz
1 MHzr to 10 MHz

tess than 0.5% (typically 0.25%)
less than 1.0%
. all harmnonies at least 30 dR down

SQUARE WAVE RISE AND FALL TIME {terminated in
5082 load)

Less than 20 nanoseconds; limited to 500 V/microsecond.
TOTAL ABERRATIONS |

Less than 5%.

1.3.7 Environmental

TEMPERATURE

All specifications listed, except for stability, are for 25°C
+5°C. For operation from 0°C to 55°C, derate all specifi-
cations by a factor of 2.

1.3.8 Mechanical

DIMENSIONS

8-% inches wide, 5% inches high, 11-% inches deep.
WEIGHT

9 pounds net, 13 pounds shipping.

POWER

105 V 1o 125 V or 200 V to 250 V; 50 to 400 Hz. Less

than 40 watts,

1.4 ACCESSORIES AND ASSQCIATED EQUIPMENT

This instrument is normally shipped with a 10-foot, 3-wire,
detachable line cord and a capy of this instruction manual.
The items listed below are compatible accessories and
associated equipment which may be helpful in the user's
installation.

RACK ADAPTER KIT. . Wavetek No. 130-802

ADAPTER CABLE(S),

TRIANGLE LINEARITY SHIELDED. .BNC Female to BNC Female

o BNC Female to BNC Mala

01,002 Nz to 100 kHz greater than 99% BMC Female to Dual Banana

Linearity defined by best straight line method, BNC Female to Dual Alligator
NOTE

Specifications applfy from 1-10 on the fré-

quency dial.
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