
MODELS 142 & 144 FUNCTION GENERATORS 
---------------------

10 MHz vec Cenerators 

Frequency From 0.0005 Hz to 
10 MHz 
The extended frequency range 01 
Models 142 and 144 from 0.0005 Hz 
to 10 MHz gives you the high andthe 
low (half hour cycles) frequency 
waveforms you need for the majority 
of your test requirements. The full 
frequency range is for sine, square, 
triangle, posilive pulse and negative 
pulse waveforms. 

The 142 is a basic function genera­
tor. The 144 has internal sweep 
capability and trigger/gate operation 
aoaea. 

Variable Symmetry on All 
Waveforms 
Pulses with on/off ralios as great as 
19:1 can be generated in either 
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• Frequency From 0.0005 Hz to 10M Hz 

• Step Attenuator to SO dB 
• Full 30 Volt Peak·To·Peak Output 
• Variable Symmetry on All Waveforms 

pOlarity. Ramp or sawtooth rise/fail sweep time and trigger ana gate 
ratios of 19:1 to 1:1 9 may also be repetition rates. 
generated. 

VCG - Voltage Controlled 
Generator 
Frequency can be controlled by an 
external voltage to analog program 
or frequency modulate the output 
with an external ae or dc control. 
Zero to 5 volts will vary the fre­
quency over a 1000:1 ratio. 

Two Independent Generators 
Ths Model 144 givQ; you two 
independent generators, the main 
function generator and an auxiliary 
ramp generator. The auxiliary gen­
erator can sweep, trigger and gate 
the main generator with controllable 

Sweep or Generator Control 
Voltage (G CV) Output 
When the Model 144 is being used in 
one of the ihree internal sweep 
modes, the SWP/GCV output is a. 
voltage proportional to 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 
used to triggQr or 10nG burst tho 
main generator. 
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MODELS 142 & 144 

VERSATILITY 

Waveforms 
Sine,\;, square 1.1, triangle "v, 
positive pulse rcand negative pulse 
Lr. Symmetry of all outputs continu­
ously adjustable fram 1:19 to 19:1. 
Varying triangle symmetry provides a 
sawtooth f".,., or /1 output. 

Operational Modes 
Continuous: Generator oscillates 
con:inuQusly at frequency set by 
voltage and manual control. 
NOTE" Tne following modes apply only 10 frye 
Model 144. 

Triggered: Generator quiescent until 
triggered by an external signal, men 
generates one at selected 
frequency. 
Gated: As triggered mOde, except 
generator oscillates for the duration 
of the external signal. 
Contnuous Sweep: Recurring low­
to-'1igh frequency oscillation. Range 
and rate selectaole. 
Triggered Sweep: Low-ta-high fre· 
quency oscillation with each trigger 
input: then return to low frequency 
after sweep. 
Sweep-and-Hold: Sweep-ta-high fre­
quencyoscillation. 

Frequency Range 
0.0005 Hz: to 10 MHz in 10 overlapping 
decade ranges with dial and frequen' 
cy vernier. 

Main OutPllt 
f\..;, ru ,"v se,ectable and variab:e 
to 30V p-p (15V p-p in:o 50 m. 1l.. 

and v selectable and variable to 
± 15\1 pl?ak (7 <;V [)p.::1k into 50 rn Pre­
cision output attenuatar calibrated in 
10 dB steps to 60 dB with 20 dB ver­
nier fOf overall attenuation of 80 dB. 
Output imp<f.ldancQ 500 . 

DC Offset 
Waveform offset selectable through 
50 ~l output Controlled manually and 
(142 only) electfonically by applying an 
external voltage. Adjustable between 
± 10 Vdc (± 5 Vdc into 500) With 
peal{ outpullimited to ± 15 Vdc (± 7.5 
Vdc Into 50 n). Vultag6 con:ro"ed 
offset sensitivity apprDximately ~ 0.4 
VN wih output cO'lnected to 50 n 
load. DC olfset and oulput waveform 
attentuatt:d P;OPOI tionately by the 
60 dB output attenuator. 

Ex(c;rnal DC Offset 

sync Output 
Amplitude greater than 4V p-p (2V p-p 
Inlo 50 n). 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. 

VeG - Voltage Controlled Generator 
Up to 1000:1 frequency change with 
9)(te'naI0 to ± 5V signal. Upper fre­
quency is limited to maximun: of 
selected range. 
Slew Rate: 2% of range pe' I-'s. 
Linearity: 
± 0.2% for 10Hz to 100 kHz. 
± 0.5% for O.OCl Hz: to 1 MHz. 
Input Impedance: 5 kD. 

Symmetry Control 
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.,. ~. NORMAL 
SYMMETRY 

Symmetry of all waveform outputs is 
continuously adjustable from 1: 1::J to 
19:1. Varying symme!ry provides vari· 
able duty cycle pulses, sawtooth ramps 
and nonsymmetrical sine waves. 

NOTE: Wilen SY/,f/,fErAY control iii used, indi­
cated frequency is divided by ilP.oroximateiy to. 

Trigger and Gate (144 only) 
Input: 1 V peak·to-peak min. 
Impedance: 10 kO. 

Tone Burst Using Sweep Signa! as Trigger 

E~EQUENCY PRECISION 
Dial Accuracy 

± (1 % of se,ting + 1 % of fu:1 scale) 
for 0.01 Hz to 1 MHz. 
± (2% of seuing + 2 % of fuff Scale) 
for 1 to 10 MHz. 

FUNCTION GENERATORS 

Timo Symmulry 
±0.5% for 10 Hz to 100 kHz 
± 1.0% for 0.01 Hz to 500 kHz. 

AMPLITUDE PRECISION 

Amplitude Change With Frequency 
Sine variation less tr,an: 
:t 0,1 dB to 100 kHz. 
:t 0.2 dB to 1 MHz. 
± 2.0 dB to 10 MHz. 

Amplitude Symmetry 
All waveforms (except pulse) sym­
metrical within ± 1 '% to 1 MHz, 

Step Attenuator Accuracy 
:!: 0,25 dB per 10 dB step 

WAVEFORM CHARACTERISTICS 
Sine Distortion (Continuous Mode) 

less than: 
0.5% for 10Hz to 100 kHz. 
1.0% for 100 kHz to 1 MHz. 
AU harmonics at least 30 dB down for 
1 to 10 MHZ. 

Triangle Linearity 
Greater than 99% for 0.0005 Hz to 
100 kHz. 

Square Wave Rise and Fall Time 
Less than 20 ns terminated into SOn 
load (limited to 500 Vi fl-s). 

Tolal Aberrations 
less than 5%. 

GENERAL 

Stability 
Amplitude, frequency and do offao!. 
Short Term: :!:O.05"1o for 10 minutes. 
Long Term: ±O.25% for 24 hours. 

Environmental 
epocifiQEI~ion5 apply at Q5 Q O ± 5"0. 
Instrument will operate from O·C to 
+50°C, 

Dimensions 
21.6 em (O y, in.) wide; 13.3 em 
(51,4 in.) high; 29.2 cm (1' '12 in.) deep). 

Weight 
4. t kg (9 Ib} net; 5.9 kg (13 Ib) shipping. 

Power 
105 to 125V or 200 to 250V; 50 to 
400 Hz; less than 40 watts. 

NOTE: Specif,catiorls apptl fDr frequencies ootained 
when (Jiaf /S tletoN!1e!1 1 and 10 with SYMMETRY 
cotltro) to NOP/'!. Symml'ttry and vernier affect 
frequency c81!bla~ion. 
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Figure i Model 144 HF Sweep Generator 

SCOPE OF THIS MANUAL 

This manual provides 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 Wavetel< 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 
amplirude, de offset, and symmetry. Frequency range selec­

tion is provided in 10 decades, with a vernier control per· 
mitting adiu~tmt:nt of <lpproxim<ltt:ly 1% of tht: 5t:lecteu 
range. Maximum output amplitude is 30 V pop into ,an 
open circuit (15 V p-p into 50 ohms) with a 60 dB 
calibrated step attenuator and a 20 dB vernier attenlJator 
{BO dB overall) allowing signal levels as low as 1.5 mV Pop. 
Both the output waveform and the de offset are attenuated 

by the 60 dB calibrated step attenuator. 

Six operational modes (continuous, triggered, gated, con· 
tinuous sweep, triggered sweep, and sweep and hold), plus 
tone burst capability, are provided by the Model 144. I he 

main output can be internally swept over a 1000: 1 ratio 

at sweep speeds from 10 J.lS to 100 seconds-or it can be 
frequen~y modulated, de 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 
OIltPIJt. nr nnl' full ~WPPI' of thl' OIltn!lt. can be obtained if 
an external trigger is applied to the front panel TRIG IN 
connector. 

In addition to the 50n main output and a separate rear 
panel SYNC output, the Model 144 also 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 instaotaneou~ frequency of the main 9"norotor will 

appear at the SWP/GCV OUT connector. This GCV output 
(Generator-Controlled-VoltageJ can be used to drive X-Y 
recorders or the vp.r1ical and horizontal deflection circuits 
of osciUoscopes, video monitors, etc, 

Varying 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. Pulse outputs as 
narrow as 50 nanoseconds, with repetition rates as high as 
1 MHz (on·off ratios as great as 19: 1). can be generated 
in either polarity, Even the sine wave symmetry may be 
varied over this 1:19 to 19:1 range if desired. When the 
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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 frequency, select the output 
symmetry desired, and manually vary the dc offset. This 

capability, coupled with the variety of waveforms available 
and preCISIon output amplitude control, makes the Model 
144 an extremely versatile instrument. 

1.2 GENERAL PHVSICAL DESCRIPTION 

Weighing approximately 9 pounds (13 poundswhen shippedf 
the Model 144 is 8-Y2 inches wide. 5·'){, inches high, and 
11·% inches deep. Housed in a compact, ruggedized, 

portable case, the Model .144 is normally shipped with a 
la-foot, 3·wire, detachable line cord and one copy of this 
instruction manual. 

1.3 SPECIFICATIONS 

1.3.1 Versatility 

WAVEFORMS 

Selectable sine rv, square G ,triangle IV , positive 
pulse n.... ,and negative pulse "Symmetry of all out· 
putS continuously adjustaole from 1: 19 taI9:!. VarYing 
triangle symmetry produces sawtooth f'... or ./\ out· 
put. Separate SWP/GCV OUTput and separate SYNC 
OUTput with variable symmotry as doscribcd below. 

OPERATING FREQUENCY RANGE 

0.0005 Hz to 10 MHz in the following ranges: 

X.OOl 0.0005 Hz to .01 Hz 
KOl 
X.1 
Xl 
XlO 
XIOO. 
X1K. 
Xl0K, 
X lOOK 
X1M 

0.005 Hz to 0.1 Hz 
0.05 Hz to 1 Hz 

0.1 Hz to 10Hz 

0.1 Hz to 100Hz 
. 1 Hz to 1 kHz 
10 Hz to 10 kHz 

100 Hz to 100 kHz 
1 kHz to 1 MHz 

10 kHz to 10 MHz 
~ote: When symmetry control is ..!'Sed. indicated frequency ,s 

divided by approximately 10. 



MAIN OUTPUT 

Sine, Square, triangle, positive pulse, and negative pulse; 
selectable. Maximum output 30 V p-p into open circuit; 
(lb V P pulsel calibrated 1:J Y p-p into bUn. Precision 

output attenuator calibrated in 10 dB steps to -60 dB 
with 20 dB vernie~ for overall attenuation of -80 dB. 
Output impedance is GOO. Short circuit ourrent io 150 mil.. 

SYNC OUTPUT 

Amplitude greater than 4 V p-p into open circuit; 2 V p-p 

into 50n. 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 panel control. Adjustable range 
±10 Vdc open circuit (±5 Vdc into SOn) with peak signal 
and offs!!t amplitude limited to ±15 Vdc into open circuit 
(±7.5 Vdc into 50.0.). DC offset and output waveform 
attenuated proportionately 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, Triggered Sweep, or Sweep and Hold 
modes. 

1.3.2 Operational Modes 

Continuous 
Operating as a standard VCG (voltage-controlled generator) 
frequency of 50D OUTput is determined by front panel 
control settings in conjunction with VCG INput signal. 
Output of internal sweep generator appears at SWP/GCV 
OUT COnnector. 

Triggered 
Only one complete cycle of output appears at SOD OUT 
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. 

Continuous Sweep 
Main generator is swept by internal sweep generator so that 
frequency of 50D OUTput is swept from a low frequency 
establiGhed by tront penel frequency controls to a high 

frequency determined by SWEEP WI DTH control setting. 

'·2 

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

Tri99"r"d Svv""P 

Same as Continuous Sweep mode except that output is 
swept Onl\l once for each pulse applied to TRIG IN con­
np('tor~ [)Llrino time bf'twPI'n <we"pt, main 9,msrator oscil 
lates at low frequency determ ined 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 TR IG I N connector. Between gate signals, 
the output is the low frequency determined by the frequency 
control settings. 

Tone Burst - Accomplished in Gated mooe 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 
1 V peak into 10 kO, dc coupled. 

Sweep Time 
10 tls to 100 seconds. 

Sweep Width 
Up to 100{): 1 with single turn control. 

1.3.3 Horizontal Precision 

Frequency Dial Aoouracy 

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 scalel 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 

1.3.4 Voltage-Controlled Generator 

VCG CONTROL RANG E 

±0.5% 
±1.0% 

Up to 1000: 1 frequency change with external voltage input. 

Upper frequency is limited to maximum of selected range. 
Required external signal tor full volt"ge contTo\ i& 6 vo\t& 

with input impedance of 5 kn. 



VCGINPUTFREQUENCY 

VCG Bandwidth 
VcG Slew Rate 

VCG LINEARITY 

10 Hz to 100 kHz 
0.001 Hz to 1 MHz 

1.3.5 Vertical Precision 

100 kHz 
2% of range/microsecond 

±0.2% 
±0.5% 

SINE WAVE FREQUENCY RESPONSE 

SQUARE WAVE RISE AND FALL TIME (terminated in 
50n load) 

less than 20 nanoseconds; limited to 500 V/micro5econd. 

TOTAL ABERRATIONS 

Less than 5%. 

1.3.7 Environmental 

TEMPERATURE 

All specifications listed, except for stability, are for 25°C 
Amplitude change with frequency less than: ±5°C. For operation from O°C to 5SoC, derate all specifi­

cations by a factor of 2. 
0.1 dB to 100 kHz 
0.2 dB 
2.0 dB 

. to 1 MHz 

.tol0MHz 

STEP ATTENUATOR ACCURACY 

±O.25 dB/1 0 dB 

STABILITY 

Short term. 
Long term . 

±0.05% for 10 minutes 
±0.25% for 24 hours 

PQrC"nta9"C :;pply to amplitud9, fr"qu~mcy, and de oH~"t .. 

AMPLITUDE SYMMETRY 

All waveforms (except pulse) are symmetrical about ground 
within ±1% of maximum peak-ta·peak amplitude, 

1.3.6 Purity 

SINE WAVE DISTORTION 

10 Hz to 100 kHz 

100 kHz to 1 MHz 
1 MHl to 10 MHz 

TRIANGLE LINEARITY 

less than 0.5% (typically 0.25%) 
. . . .. less than 1.0% 

all harmonir,~ lit least 30 dB down 

0.002 Hz to 100 kHz ..... greater than 99% 
Linearity defined by best straight line method. 

1.3.8 Mechanical 

DIMENSIONS 

B-y:' inches wide, 5-'A inches high, 11·Y:. inches deep. 

WEIGHT 

9 pounds net, 13 pounds shipping. 

POWER 

105 V to 125 V or 200 V to 250 V; 50 to 400 Hz. Less 
than 40 watts. 

1.4 ACCESSORIES AND ASSOCIATED EaUIPMENT 

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

RACK ADAPTER KIT. . . . . Wavetek No. 130·602 

ADAPTER CABLE(S), 
SHIELDED •.... . BNC Female to BNC Female 

BNC Female to BNC Male 
BNC Female to Dual Banana 

BNC Female to Dual Alligator 

NOTE 
Specifications applv from l-TO on the fre­
quency dial. 

1·3 




