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Product Improvement Notice

Waveick maintainsa continuing program to make improvements to their instrurments that
will take sdvantage of the iatest electronic developments in cirguitry and components.

Due to the time required to document and print instruction manuals, it is not always
possible to incorporate these changes in the manual .

Wavetek has rmanufactured your instiuenent, using metal film 1% Wicrancs reaislors in
place of 5% carban resistars, wherever practical, This results in a substantial improvement
in the overall perforrance of your instrument. Therefore, there may exist a discrepancy
between the resistor used to manufagture your instrument and the resistor called out in
the Parts List and Schematic Diagrams in this manual.

1f field replacernent of an affecred resistor does become necessary, replacement may ke
made in accordance with the manual call outs. Wavetek, however, recommends replace-
ment with the same type of resistor used in the mancfacture of your instrument,
whensver possible.
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WARRANTY

All Wavetek instruments are warranteed against defects in materiaf and workmanship for a period
of one year after date of manufacture. Wavetek agrees to repair or replace any assembly or
component {except batteries) found to be defective, under normal use, during this perioad,
Wavetel's obligation under this warranty is imited solely to repatring any such instrument which in
Wavetek's sole opinion proves to be defective within the scope of the warranty when returned
to the factory or to an authorized service center. Transportation to the factory or service center
is 10 be prepaid by purchaser. Shipment should not bhe made without prior autharization by
Wavetek.

This warranty does not apply to any products repaired or aitered by persons not authorized by
Wavetek, or not in accordance with instructions furnished by Wavetek. I the instrument is
defective as a result of misuse, improper repair, or anormal conditions or operations, repairs will
be billed at cost.

Wavetek assumes no responsibility for its product being used in a hazardous or dangerous manner
aithar alone of in conjunction with other equipment. High voltage used in some instruments may
be dangerous if misused, Special disclaimers apply to these instruments. Wavetek assumes no
liability for secondary charges or consequential damages and, in any event, Wavetek's liability for
breach of warranty under any contract or otherwise, shall not exceed the purchase price of the
specific instrumeant shipped and against which a claim is made.

Any recommendations made by Wavetek far use of its products are based upon tests believed to be
reliable, but Wavetek makes no warranty of the results 1o be obtained. This warranty is in lieu of
all other warranties, expressed or implied, and no representative or person is authorized to
represent or assume for Wavetek any liahility in connection with the sale of our products other
than set forth herein.
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This manual contains instructions for operating, test-
ing, End mantaining ithe Wavetek Model 131 Gnd the
131A VCG Generator. The 1314 is identical to the
131 with the addition of a step sttenuator and 2
output impedance selector switch, The Wavetek pro-
duct-improvement prograrm ensures that the latest
electronic developments are incorporated into the
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 these instruction Manuals, it 5 not glways
possible to get these changes incorporated into the
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change sheets at the back of the manuai. ¥ there are
nG change sheets, the manual is correct as printed.

SCOFE OF EQUIPMENT

The Model 1314 is a precision source of sine, square,
and triangle waveforms, with selectabie and variable
outputs over a dynamic frequency range of 0.2 Hz to
2 MHz, It can be manually cperated with easy-1o-use,
front-panel controls and also offers frequency contrel
by externsl voltage for either dc programming of
wideband ac FM applications.



VERSATILITY

Waveforms

Sine '“\J , Square rl_[ , and triangle "\,

Dynamic Frequency Range
5052 OUT

BOGLE BAL QUT

60052 BAL OUT

0.2 Hz tp 2 MHz
0.2 Hz to 20 kHz
Usable to 2 MHz

Ranges

X110 0.2 Hz to 20 Hz
X100 2 Hz tg 200 Hz
XK 20 Hz to 2 kHz
X10K 200 Hz to 20 kHz
X100K 2 kHz to 200 kHz
X1m 20kHz to 2 MHz
Outputs

Sine r\) , SRUBre '-I_I ,and triangle "\, . selectahle;
output is contrelled with 60 dB step attenuator in
10 dB steps with overlapping vernier contral, 5082
output impedange, 20 ¥ p-p into open circuit and
10 ¥ p-p into 5082 woad from 5082 souree impedance.
50082 output Wmpedance balanced with center tap;
26 ¥ pp into open circyit and 10 V p-p into 60082
balanced load from B00L) balanced source impedance.
Short circuit current is 2100 millamperes.

NOTE

When 6008} BAL QUT is used as a
balanced output, the instrument sigral
comumon may not be tied to any extaornal
sigral comvman umifess the corean s
PPN R o N . L [ Py R
CONINIE LGy iTera efiag and e a9o MOLIF FATALA

to the 1374 comman [BNC sheff),

Sync Quiput
Greater than 1 V p-p square wave into open circhit
at 60082 cutput impedance,
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SECTION ]
SPECIFICATIONS

DC Offset

5 W offset {325 V offset into S0L2 load or 600L!
balanced toad) conirolled from rear panel; peak ampli-
tude limited by the dynamic range of the amplifier
output. DC offset voltage as well as waveform is
praportionally attenuated by the step attepuator.

VCG —Voltage Controlled Generator

Frequency of generator may be de-programmed or ac-
modulated by external O to 5 V signal, Voltage con-
trotb cireuitry is gapable of 1000:1 deviation of the
output frequency. The VYCG amplifier has a 100 kHz
bandwidth and a slew rate of 0.1 ¥/usec. The instan-
tanecus frequency is the result of the sum of the
dial setting and the exiernally appliad voltage.

Stability
Short term ) 05% for 10 minutes
Long term 10.26% for 24 hours

Fercentages apply to amplitude, frequency, and dc
offset,

HORIZONTAL PRECISION

Dial Accuracy
I2% of full scale, 1 Hz to 2 MH=.

Electronic Frequency Vernier
One turn for approximately 1% of full scale change.

Time Symmetry
11% through Xi00K range.

VERTICAL PRECISION

Sine Wave Frequency Respanse

Ampliiude change with freguency less than:
0.1 dB from 0.2 Hz to 200 kHz
0.5 dB from 0.2 Hz to 2 MHz

Step Attenuator Accuracy
25 dB/10 dB.

12473 1



PURITY

Sine Wave Distortfon

Less than:
0.5% on X108, X100, X1K, X10K ranges
1.0% on X 100K rangs
2.0% on X1M range

Sequare Wave Rise and Fall Time
Less than 50 ns.

ENVIRONMENTAL

Temperature o
Allaspecif'rca'tions listed, except stability, are for 2501 Cc
15°C. The generator will operate from 0 C to b5 €,
MECHANICAL

Dimensions

B% in.f21.6 ¢m wide, 5% in./13.3 em high, 11% in_/
29.2 cm deep.

2 12473
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Weight
£ 1h/3.5 kg net, 11 ibf4 99 kg shipping.

Power
105 W te 326 V or 200 V to 250 V, 50 Hz to 400 Hz,
Less than 15 watts

NOTES

Al specifications apply for frequencies
obtained wihen dial js between 0.1 and
2 and at 10 V pp inte a BOLL foad,

it is possible to stop the generator from
oscilfating by applying a negative voltage
when the dial is already ser ar minimum
frequency. Inputs up to 30 V will nor
permaneantly  damage  the instrament,
howserar,



INSPECTION

The following procedures shoutd be performed to
gssure the user that the instrument has arrived at its
destination in proper operating condition. Complete
calitiration and checkout instructions are provided in
Section 4 for determining if the instrument is within
eleclrival specifications,  If your instrament is a 131,
disregard any instructions pertaining to the G00L}
balanced output or the siep attenuator.

Checking Visually

After carefully unpacking the instrument, wisually in-
spact the external parts for demage to knobs, dials
indicators, surfave areas, eic. If damage s discovered,
filze 2 claim with the carrier who transported the
instrument. Retain the shipping contlainer and packing
material for use in case reshipment is required.

Checking Electrically

NOTE

Instruments are normally shinped ron-
nected for 175 V power unicss 2300V
paver s ordered. Refor to the end of
this seciian Far canversion instructions,

The steps in this paragraph provide 2 quick checkout
of instrument operation. If electrical deficiencies exist,
refer to the Warranty in the front of this manual, The
following test eguipment, or equivalent, is recom-
mended  for performing  this electrical inspeaction,
{Refer to Page 4 and Figure 2-2 far operating
contrel descriptions.)

Name Manufacturer Model
Oscilloscope Tektrorix 544
Gsciiioscope Fiug in Tektronix 1A5
Caounter-Timer Mansanto 1a1a
1, Turn FREQ HZ selector 10 the X 1K position.

[This connecis ac power to the unit and es
taikalishes the freguency multiplier) |

13.

14.
15,
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SECTION 2
OPERATION

Connect oscilloscope to the 502 DUT con-
nector with a 50-shm terminator and st the
60/60052 selector to 50£2,

Set frequency dial 10 the 1.0 mark and the fre-
quency vernier o CAL position.

Set function selector to My .

Rotaje 20 v P-P MAX control 0 its maximum
clockwise position, with the attenuator in the
0 dB setting.

Check for 1-kHz sine wave with greater 1han
10 ¥ p-p amplitude on oscilloscope,

Select I'L and ’\, with function selector and
check for 10V p-p amplitude an oscilloscope.
Turn frequency dial from maximum counter-
clockwise to maximum elockwise positions and
check for frequency change.

Step the output attenuator through its range
and verify attenuation at each step.

Rotate 20 V P-P MAX control from maximum
ciockwise to maximum counterclockwise posi-
tions and check for decreasing amplitude.
Rotate VERMIER contral and check for fre-
quency chandge,

Set VERMNIER control at maximum cw and
frequency dial at .02, Set frequensy 10 20 Hz
with counter. Connect a 0 to +5 Vdc input
te the VCOG IN connector., Slowly increase
voltage input from 0 to maximum and check
that frequency of output waveform increases
from approximately 20 Hz to 2 kHz,

Gonnect the 600L2 balanced output connectars
to a differential input ascilloscope (Tektronix
1A5 plug-in or eguivalent) as shown in Figure
2-1.

Set 50/600{} selector 1o 6OOLD.

Repeat steps & through 10,

20082

BAL

60052 CLC

ouT

1%
thL TEK 1AG
NEL
2008
CT & 1%

Figure 2-1. Test Set-up for 50052 BAL
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FREQLENGY
IMDEX

FREOUEMCY
RANGE
FELECTOR

FREQLIEHCY
WERMIER

BO5:
ouT

—
. R 1A
LG G EMERATOR

FUMCTHIN
SELTCTOR

My PP MAK
CONTROL

OUTPUT

SUTPT
ATTEMULTOR

OLTRL
SELELTOR

Figure 2-2. Operating Controls

OPERATING CONTROLS

The operating controls and electricai connections for
the Mode! 1314 are shown in Figurs 2-2. The listing
beiow discusses sach control and its function.

1. FREQ HZ/Power Switch — This 7-position
switch selects the penerator frequency range.
The extrerne counter-clockwise position is the
power off position,

2. Frequency VERMIER — This control allows
precision contral over the output freguency.
A full turn of this contral s approximetely
equal to enme minor division of the frequency
dial, When in the full clockwise position {CAL),
the settings on the main dial will be calibrated.

3. Fraquency Dial - The setting on this dial mul-
tiplied by the frequency range setting eguals
the output frequency of the generator. The
frequency VERNIER also affects the generator
frequency.

4. Fregquency Index — The scribe line indicates
the frequency dial setting. The index is ilumi-
nated whan the unit 1§ an,
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Function Selector — This geiects the wave-
form that appears at the 505} OUT con-
nectar. The waveforms are sine r\_; , triangle
’\, , or square

20 V P# Max Controi — A vernier control of
the output armplitude. Maximum clockwise posi-
tion gives the full eutput amplitude of 20 V
peak-to-peak into an open circuit or 10V p-p
into a BOL2 load, for 50L1 QUT and 10 V pp
inta BOO balanced load. Counter-clockwise ro-
tation will continuously reduce the output
amplitede, The contrnl gives a minimum of
40 ¢B variation (100:1), ang gperates in can-
junction with the OUTPUT ATTEN {9} For
maximurn amplitude output this vernier wst
be full clockwise, and the putput attenuator in
the "0 dB" position,

0052 BAL OUT — Thisconnectar provides the
selected generator output function when the
80052 output is selected, The generator may
operate into an open circuit providing 20 V
peak to peak maximum or into a 60052 balanced
load providing a 10 V peak to peak output.

QOUTPUT Selector — Selects the output im-
pedance of the generator, either 5082 fioating
or 600LL balanced,



=3 Output Attenuator — This control attenuates
the output amplitude according to the following
table:

Qutput peak to peak into

Attenuatar 50£Y or Q0L Balanced Load

Position Rl e imiLm Minimum
Varnier full ow Yernier®

0dB 10V 1V

—-10de KRN 200 mY
—Z0 dB 1 100 my
—30dB 300 mv 20 mv
—40dB 100 mv 10 mv
—50dE Fmv 3my
—60 dB 10 mv 1mv

*The values in this tabde are approximate. The 20 v
P max attenuator will reduce the output nearly
40 dB in =l cases. This table shows oniy a 20 dB
reduction for simplicity,

10.  BOSY OUT — This connector provides the se-
ieoted genetator outpui function when the 5002
outpui is selected. The gepersior may operate
into an open circuit providing 20 V peak-to-
peak maximum, or into 8 5082 load providing
a 10 ¥V peak-to-peak output,

11, VGG IN — This connector allows external con-
tro!l of frequency. With O volts in, the gener-
ator output frequency is determined by the
frequency range selected and the frequency dial
setting. A positive VOG voltage will ingrease
this frequency, and a negative voltage will de-
crease the frequency. Input impedance is 5 k&2,

DC OFFSET — This rear pane! control adjusts
the amount of DC or baseline offset above or
helow signal ground, The detent position gives
normal vertical symmetry.

SYNC QUT — This rear panel output provides
a synchronizing wave output at the same fre-
quency of the main generator. The output
amplitude is greater than T V p-p into open
circuit &t 60082 output impedance.

OPERATION
NOTE

Ona-half hour warmup s required for
gengrgbar to staliiize at specified ac-
cUracies.
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Operating as a Functien Generator

Select output impedance by using 508260082
selector,
Properly terminate the putput connector in use,

NOTE

A proper fermination resuifs in 10 V pp
maximum output fevel. Open-circuft ter-
miination gives 20 V pp.

Set the function selectar to 7Y, T, or A .
Set FREQ HE range selector to desired multi-
plier.

Set desired fregueney dial mark under illu-
minated index,

NOTE

The freguency VERNIER controf must
be in fully clockwise position for cali-
brated frequency operation.

Set OUTPUT ATTENuwator for desired setting.
Set 200 W pp max control for desired output
level,

QOpearating as 2 VCGE Genearator

=

Set 5OCL/B00E? selector to desired output im-
pedance,

Properly terminate the output signal. (50%2 or
6008

Set function selector 1o r\, . r!_| . or ’\; as
requirad,

Set FREQ HZ selector to desired multipiier.
Connect external voltage source {de prograrm-
ming or wideband ac signafl to VCG 1N con-
nector. When using the 6005 OUTPUT the
YOG IM BMC shell must not be connected to
60082 CT or ground, See Figure 2-5,

NOTE

VCG input requires O to X5 volts for
operation over full-scale range, bBut can
withstand many times maximam inpit.

Set frequency dial as follows:

a, For fregquency medulation with ac input,
set dial for center frequency .

b For ingressing frequency sweep with posi-
tive dec input, set dial to lower frequency
{irmit,

1472 8



¢. For decreasing freguency sweep with nega-
live do input, sat cfial to upper frequency
lhmit.

7. To sweep the audic range from 20 Hz 1o
20 kHz, =et the controls to 20 Hz as follows:
a. Set the main dial at .02.

b. Set the frequency vernier at the full counter-
clockwise position,

c. Introduce a O to +b V ramp intg the VYOG
iINpUt canhector.

8. The nomograph in Figure 2-3 shows the char-
acteristics of the VCG circuit. Column A gives
the frequency dial setting: column B, lhe YGG
input voltage, and column C, the approximate
resultant digl frequency. Column C must be
multiplied by the frequency range multiplier
for the actual output frequency.

MAIN DIAL VCG IN 60S20UT
SETTING VOLTAGE FREQUENCY
2.0 T -5 = - 02
18 ~= d 4 2
16 —— e e = — A
1.4 —— =4 —
2 M?"'E-:l"" = 8
Er
12 4— e il “f 8
.-l'"-‘. -
10 - 0 EXAMPLE § 10
~
8 AN
— « 12
AN
e +Z = —t.4
™
)
4 4 B g ——18
N q
\“:’(@
2 - +4 - ‘\x:: + 18
.
02— +5 _|_ \J_ng

A B G

Figure 2-3 - VCG Vohage-to-Frequency Nomograph

In example t, the dial is set at 1, and O wvalts is
applied to the YOG input. Extend a straight line

6
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from 1 Idial setting} through 0 volts (VC3 voltagel
and abtain a dial frequency of 1. Far the total outout
freaquency multiply the range by 1 with the same dial
setting, example 2 shows the results of using a ramp
from —1 welts to +2.5 wvoits for the WCG wvoltage.
This results in a swept output from 6 to 2.0 on the
dial. Rernernber to multipiy the dial tirses the range.

Converting to 230-Volt Line Power

Maodel 131A is shipped from the factory with the
power translormer connected for 115-volt line power,
unless ordered for 230-volt use. Converting a 115-valt
unit for 230wvalt operation is a simple matier:

1. Remove power cord,

2. Laosen two captive thumb screvws on rear panegd
and remave panel,

3 The conversion switch is iocated on the chassis.

Use a thinbladed screwdriver to move the
115-230 switch to the 230 position,

4, Replace 1/4-arnpere fuse with a 1/8-ampere fuse
of the same type,

Conneacting Signal Common and Chassis Ground When
Using 60652 Balancad Qutput,

The instrument is shipped from the factery with the
signal common floating above chassis graund in ardar
to abtain BO0LY balanged autput from a single ended
output amplifier, It is important to understand the
grounding of the instrument before attempting to
make any external connection o the BMNC connectors
or binding posts.

When the S0£X600L) celector is switched 1o 5052
all the BNC connector shells are connected 1o ihe
sighal common, When it is switched to 60082 it is
advised to restrict the BMNC connector sheils from
connecting to any of the four binding posts of GOOLL
BAL, OUT, since the BNC sheils are connected 1o one
of the balanced signal outputs. See Figure 2-5.

Carmnecting Sianal Comman and Chassis Ground When
Using 50{} Qutput,

Remove power cord,
Loosen two captive thumb screws on rear panel
and remove panel,

2 Salder a jumper wire between the ground lugs
igreen wire] of the SYNC OUT connectur and
the power connector (Figure 2.4),



4. This connection rmust be removed when using
the 6005 balancad output,

ADD POWER
C"ONNECTGH J

JUMFER

BRACKET
130-302
FOWE&! SYNC bC OFFSET
TRANSFORMER OUT R172/5W4
Tt CONNECTOR J3

Figure 2-4. Jommeaen Ground Ceircction Diagram

Conneciing Sync Qut to an Oscilloscape

When in the 60042 balanced mode, the SYNC QUT
cannector must Aot be connected directly 10 an
oscilboscape since the ENC shells are connected to one
of the balanced output signals. Connecting directly
o the soope withoul isolaling with a pulse trans
former will cause attenuator B isee Figure 2-1) to be
shorted, thus, one-half of the output impedance
130052 will be lost. The amplitude will remain the
sarne, but the reaur is a 20052 single ended output,
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Anerrar in signal common connection will not damage
the instrument. See Figure 2-5.

The YCG IN may be connected to any ac of dc
voltage source if the signal common is floating from
earth ground.

MODEL 131A SCOPE
- A A
Emg(l_) < INFUT
Pt P -~ B
BAL U_T 190
VoG TRIG
1N - IN
SYN
©  our <
VOLTAGE[—
SOURCE | |
= PULSE
THIS GROUND TRANSFORMER
MUST NOT BE

THE 8YNC GROUND
MUST NOT BE
DIRECTLY CONNECTED
T THE SCOPE.

CONNECTED TOCT

Figure 2-5. 600%2 Sync Out Connections

Connecting Chassis Ground to Center Tap

If it |5 desirghle to batance the GUDfi output abaut
chassis ground, connect the center tap {CT) 1o the
chassis by placing 1the metal strap between CT and
chassis on the binding posts.



GENERAL DESCRIPTION

Refer to the block diagram of the Model 1314
FFunction Generatar, Figure 3-1.

Basically, s square wave is applied to the input of an
integrator composed of a wideband differential de
amplifier, integrating resisior R, and capacitor C. The
output of the integrater is fed inte the hysteresis
switch. The tysteresis and output switches function
hke @ Schmitt trigger with the limit points set at the
waveform extremes, firing when the triangle wave
reaches +1.25 volts and —1.25 weits. The firing sets
the hysteresis and the output switches which reverse
the sauare wave fed into the integrator, causing the
iriangle wave to reverse direction. The result is simul-
taneous generation of a square wave and triangie wave
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SECTION 3
CIRCUIT DESCRIPTION

of the same frequency with the positive half cycle of
the square wave coincident with the negative slope of
the triangle wave.

The freguency of oscitlation s determined by the
magnitude of the capacitor across the integrator and
the amplitude of the current into the integrator, The
capacitance across the integrator is changed by rotat-
ing the frequency Hr selector. The amplitude of the
current into the inlegrator is determined by four
parameters which are summed in the VCG circuit:
11 The ¥5 wolt square wave fed from the hysteresis
sweitch, 2 the frequency dial valtage, 3} the frequency
vernier valtage, and 4) the VCG analeg voltage input,

The sine wave is produced by shaping the triangle
wave. The triangle wave is fed into a shaping network

VERNIER
v

—18
159V
FREQ
DEAL
i

+
cG
CIRCUIT

SYNC
ouTt | N

>gj INT

HYS/OUT
SWITCH
g| FUNCTION
VG _“_'O‘\Q_‘ A L SELECTOR
in QUTPUT
— 0 C AMPL
FREQ HZ I ATTEN
seLecTor L SINE A
CONV

20V
P-P MAX
CONTROL

Figure 3-1. Functional Block Diagram




compased of resistors and diodes. As the triangle
wave voltage passes through rero, loading of the
triangte wave is minwmal and thus the slope is maxi-
mum. As the triangle wave voltage increases; diodes
with current limfting resistors conduet, successivaly,
causing the slope of the output 1o be less.

Since the dicde break points are mathematically com-
puted and fitted to the true sine shape, the resultant
waveTorm is an almast pure sine wave. The circuitry is
campleiely symmetrical abiout greund, using a compli-
mentary pair of dindes on cach break point. The sine
wave produced by shaping is considerably less in
amplitude than the triangle wave input and is thus
amplified to be equal to the triangle wave,

The triangle wave output of the integrater, the sine
wEWe gutput, and the square wave coupled through a
divider are fed to the function selector switch, The
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sawitch 15 coupled 1o the attenuator which in turn
drives the output power amplifier,

All instrument circoits, except the switch set and
the power amplifier output stage, operate with regu-
lated T15 wolt supplies. The switch st requires
regulated 16 velts. The power amplifier outpul stage
reciutred unregllated =22 voits.

In the Model 1314, a precision step attenuator and an
output impedance selector switch is placed between
the output amplifier and the output terminrels. This
circuit allows the output impedance 10 he selected,
gither BOL singie ended or 60082 balanced, In bath
cases the properly terminated output signal is 10 W
p-p. When the ouipul impedance selector s in the
50£2 position, all positions on the step attenugtor
provide 50 ahim impedance. Yhen in the 60087 BAL
OUT position, each position on the step attenuator
providas B00%2 balanced about signat ground,



INTRGDUCTION

This section provides instructions for testing, calibra-
ting, troubleshooting, and repairing the Model 131 and
131A. The additional features of the 131A require
additional calibration. The instructions are concise and
for the experienced electronics technician or field eng-
ineer. Waveiek maintaing a factory-repair department
for those customers net possessing the Necassary pers
sonnel or Test equipment to maintain the instrument.
If an instrument is returned to the factory for cali-
bration or repair, a detailed description of 1he specific
problem should be attached to facititate the turn-
around time. Test point and adiustment {ocalions are
iHustrated in Section 5.

RECOMMENDED TEST EQUIPMENT

Table 4-1 contains a list of recommended test aguip-
ment, Any test equipment having eguivalent acturacies
may be substituted for those Listed,

Table 4-1. TEST EQUIPMENT

Reqguired Recommended
Name Charactaristics Manufacturer Model!
Oscilloscope To 30 MHz Tektronix 544
Plug-In Cual Channel  Tektranix 1A1
Plug-In Peale mv Tektronix 145
measuring
capability
Dhstortion To 600 iz Hewigtt-Fackard  33¢4
Analyzer
Spectrum To 50 MHz Hewlatt-Packard 1415
Analyzer
Display
IF Section Hewlatt-Packard BEE2A
RF Section Hewviett-Packard 8553L

10
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SECTION&
MAINTENANCE

Valtmeater  Millivalt de 1% Accuracy
measurernent
Counter To 10 MHz 0.1% of reading accuracy

CHECKOUT AND CALIERATION

The foilowing paragraphs provide complete sequential
calibration procedures for the Mode! 1214 Instrument
checkout procedures are indicated by a checkmark
[\/} following the procedure title. & guick checkout
of the Instrument can be performed by comparing the
indicated parameters with the tolerances given in the
Specifications of Section 1.

NOTE

The enrire calibration procedure must
be read first to determine initial contral
settings and test equiprment coanections
before attempting checkaot,

Preliminary Procedures

Set FREQ HZ selector 1o the X 1K position.
Set 505 Y6004 selector 1o 5082,

Set CGLITPUT ATTENUATOR ta 0 dB,
Allow nne-half bour for warmup.

£ LIt

Power Supply Regulation

1. Connect waltrmeter between TR {commant and
TF2 i+} on Main Board Adjust R104 for
+15 Wdc 2100 mV.

2. Cornect voltmeter hetwesn TP1 {comman} and
TP3 {—). Since the negative supoly is referenced
to the +15wolt supply, the voitmeler should
indicate —15 Vde T100 my.

Square Wave Amplitude Symmaetry

Set function selector 1o I—|_| .

Connect oscilloscope, with 1A% plug-in, to
corxial-wire lug on function switch,

3. Using @ comparator, set the positive peak 1o
the center of the scope, Switch the comparatar
to the negative peak and adjust R121 so that
the negative pesk equals the positive peak.

[ -



Triangle Amplitude

1. Set frequeney dial for 2.0 {X1K range} and
function selector to

2. Connact oscilloscope, with 145 plug-in, to red-
wire lug on function switch.

3. Adjust REE on main board for positive peak

at +1.25 volts 15 mV {see sketchl.
4. Adjust RE8 for negative peak at —1.25 volts
5 my.

Negative Peak Positive Peak
Quiput Amalifier \/

1. Connect oscilloscope to 5052 OUT connector
with 50-chm terminator { |-L| function}.

2. Set FREQ HZ selector for X1K {VERNIER

full o and frequency dial at 2.0.

Turn 20 % P-P MAX control fully cow.

4. Adjust R180 for amplitude symmetry about
ground.

5. Set FREQ HZ selector for X 1M {2.0 dial setting).

Turn 20 vV P-P MAX control fully cw,

Adjust CE4 Tfor best square-wave response with-

out peaking,

L2

~ o

First VCG Null v/

1. Connect oscilloscope to 5052 QUT connector.
Set FREQ HZ selector to X1K, Set dial at
1100 of full scale.

3 Short and open WCG [N to signal ground
{outside of BNC connector] while monitoring
output frequeney variation. Adjust R11 for
minimum frequency change.

Time Symmatry ‘/

i Connect unit and osciiioscope, with 147 piug-
in set for aliernate display, as shown in Figure
47,

2. Set FREQ HZ selector for X 100K with VER-
NIER in full cw position | Ty function).

3. Set frequency dial for 2 kHz on oscilloscope

(1100 dial FS).

i0.
il
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Adjust RH28 for time symmetry at 100:1 fre-
quency ratic.

Turn YERNIER fully cow and adjust R22 for
time symmetry at 1000:7.

Repeat Steps 4 and 5, as necessary, for opti-
mum syrmmetry at 100:1 and 1000:1.

Check far waveform time symmetry at the |2
and 2 frequency-dial settings.

Check to assure FREQ HZ selector is set to
X100K position with YERNIER tyrned fully
cewy.

Turn frequency dial fully cw.

Check for 1000:1 frequency ratio.

Adijust B8, if necessary. for slightly greater than
1000:1 ratio.

MODEL 1314 50 OHM TEK 544

TERM
50 OHM & OCH. A

ouT {NORMAL}

CH, B
{INVERTED)

Trigger: Internal Time Base: 50 rmicroseconds/

cm for 1/100 of

Display: Alternate 200 kK2

500 microszconds/
em for 1/1000 of
200 kHz

Fuure 4-1,

Tims Syrmmetry Measurement for Test Setup

Frequency Calihration \/

o b

Connect counter to 50L2 OUT connectar,

Set FREQ HZ selector to X10K and VERMNIER
fully cw.

Adign 2.0 dial mark with the dial indicater
index and alernately switch from X10K 1a
X 1K range while adjusting R4 for 2 balanced
error between the two positions,

Set FREQ HZ selector to X 100K and dial at 2.0.
Adjust C18 to obtain 200.0 kHz on counter
display.

Set FREQ HZ selector to X1M. Adjust C12 1o
obtain 2.00 MHz on counter display.

Dial alignrent — No atignment is necessary if
the dial is the push-on type. If it has 2 set
screw, gonsult the factory for CAL procedure.
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Sine Distortion, Ampiitude, and Balance Vl

1. Set FREQ HZ selectnr for XiK {(VERNIER
full ewl, function selector to r\, . and frequency
diat at 2.0,

2, Conneect oscilloscope, with TAB plug-in, to

orange wire on function switeh.
3. Adjust B133 to abtain 2.5 V pp 26 my

ocutput.
4, Adjust R128 to balance nutput.
5. Connect the urniit, distortion analyzer, and os-

cilloscope as shown in Figure 4-2,
B. Adjust R126 and R127 for minimum sine
distortion {see phato},

MODEL 131A TEK 544
SYNC QUTO O TRIG IN

50 OHM CH. A a |

GuT N i

50 OHM HP 3344

TERM

-0 INPUT
OUTPUT O

Figure 4.2, Oistortion Analysis Test Set-up.

7 Set FREQ HZ selector to X101,
B. Repeat Step & for Steps 1 and 7 to obtain
least distortion at both X1K and X10K ranges,
. Repeal Steps 2, 3, and 4.
10.  Connect spectrum analyzer and check sine
distortiop at 2 dMHz,

TROUBLESHCOTING

Basic Techniques

Troubleshooting the Model 1314 requires no special
technique, k. isted below are a few reminders of basic
eiectronics fault solation,

12 1/72
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Check control seitings carefully, Many times an
incorrect control setling, or a knob that has
lonsened on bts shaft, will cause 3 {ailse indica-
tion of a mezlfunction,

z2 Check associated equipment connections, Make
sura that all connections are properly connected
to the correct connector,

2 Perform the checkout procedure. Many outof-
specification indications can be corrected by
performing specific calibration procedures.

4, Visuafly check the interior of the instrument.

Look for such indications as broken wires,

charred cormpanents, loose leads, etc,

Troublashooting Chart

Table 4-2 provides a 1ist of possible malfunction
syritarns, their probable causes, and the prescribed
remedies, Also listed in this table are the test points
at which measurements are t0 be made and the para-
meter tolgrances at these points. To use the trouble-
shooting chart, {locate the symptom listed in Column 1
and foliow the corresponding procedores. Localize
the fault to a specific stage by checking the para
meters given for the major test points, Then check
the oo operating voliages at the pins of solid-state
devices, Check associated passive elements with a high
input impedance ohmmeter {power offl before re-
placing & suspected semiconductor element,

Troubleshooting Hints

The intersctive nature of 3 closed loop presents a
somewhat special protilem when approached from a
troubleshoating standpoint. Fhe simplest way 10 re-
duce prebilem compiexily is to open the loop, thereby
rernoving the interaction. The basic units of the loop
can then be testad individuaily, The foiiowing step-tiy-
sten procedure describes how this 15 done. {The gen-
erator loop it gl contained on the Hain Board,]
Consult next paragraph for remmoval of cover and
panels.

1. Set anstrument contrals Tor 20 v p-p, 2 kHz
sine-ywwave output.
2, Check at coaxial-wire lug of function selector

avitch for a 2.8 VY p-p sguare wave. |f normat,
check gutput amplifier (Q34-040),

3. Unsoider and 1ift the end of RB1 (TP7). This is
the output of ihe integrator and input to the
hystergsis mwtch, The generator loap has now
boen opened,

4. Inject a 2.5 VW p-o triangle waveform mto the
hysteresis sviteh input lead (TP7FL



Symptom

Na outputs at 50§ OUT connector

MO sine wave output

Mo triangle, sine, or Square wave

Al waveforps low in amplitude

Freauency out of toierance

Sine wave not in spec

Time symmetry of wavefarms not
correct

Qutput impedance in the G00&E
BAL position is only 30082 single
ended

Probable Cause

Blown fuse

Power Supply

Qutput amplifier

BOSHEO0EL
Cutput Switch

Sine amplifier

Gencrator loop

Power amplifier

Poweer supply

Power supply

Maladjustment

Maladjustment

Sine converter

Maladjustment

Half of output
attenuator shorted

ManualsPlus.com

Table 4-2. TROUBLE SHOOTING CHARY

Corrective Procedures

Replace £1
a. 1/48—115 Vac
L. 1/8A- 230 Vac

Check TP1/TP2 for 415 W, TP1/TP3 for —15 V;
TP1/TPB for +6 W, TP1/TPG for -6 V.
Troubleshoot associated regulator.

Check at wiper [grrdwht wire) of function se-

lector wwitch for wavelorm as setected by posi-

tion of saitch,

a.. i waveform is present, troubleshoot oulpuk
amplifier,

b. If no waveforms are present, refer to
Trouhleshooting Hints,

Check to see that output is present at switch,
1f it is, the switch is defective,

Check for 260 mV p-p sine wave at pin 4 of 1C3.

a. If present, check {C8 cirguit,

NOTE: Triangle wave must be present at pin 2
of 41 10 obtain sine wave oulput.

b. {f pot present, check A1 circuit.
Refer to Troubleshooting Himts,

a. Check front-panel amplitude control.
b. Perform balance adjustraent for power
amipdifier,

Check for proper voltages.

Check for proper powser supply voltages as stated
above.

Perform calibration procedure.”

Perform Sine Distartion, Amplitude, and Balance
adjustment,

Check for 260 my p-p sine wave at pin 4 of 1C8,
a.  |f notmal, check sine amplifier 1C8.
b, if abnormal, check A1 circuit.

Perform Time Symmetry and frequency adjust
meents,

Isnlate all BNGC shells from CT or chassis ground.
The common mistake is to connect sync out
directly 1o scope without a pulse transformer.

13



5, Check at the coaxigl-wire lug of the function
salector switch for a 2.6 W p-p square wave at
the injected frequency.

a. If present, hysteresis and ouwiput switches
are okay. Proceed to Step 6.
b, If sbnormal, check OG- 16 stages,

6. Vary frequency dial from cow tg ow while
observing TP11 with a scope. Voltage at this
point should remain at O volts throughout dial
rotation. If a wvoltage variation iz observed,
check IC1 stage,

7. Vary freguency dial from cow to cw while
abserving TP4. Voliage reading should vary
from @ to approximately —6 voits, |f voliage
does not vary, check 102 stage and ICT staga,

2. Vary frequency dial from cow to cw whife
observing TP3. Voltage reading shoufd remain
at 0 walts, |If voltage varies check IC3 stage.

Q, Vary freguency dial from cow to cw while
observing TP10, Voltage should wary from 0
volis to approximately +6 volts. |f voltage does
not vary, check 1C2 stage and 1C3 stage,

0. Vary frequency dial from cow to ow while
observing TPS. Voltage reading shoukd remair
at G wvolts, If voltage varies, check 1G4 ang
IG5 stages.

i1. Re-install R51,

REMOWVAL OF DUST COVERS AND PANELS

1. Ta gain access for calibration or maintenance,
proceed as follows:

a. Bemove power cord,

b. Loosen the twa knurled captive screws on
the rear panei.

c. Pull off the rear panel,

d. Remove the cover.

2, To gain access t¢ any part mounted on bracket
assembiy behind rear panel, proceed as follows:

2. Remove rear parel and dust cover as de
scribed in Step 1 above,

Remaove ome heat-sink mounting screvy,

¢. Remove bottom transformer mounting-block
SCrevy,

d. Remove the two screws, lock washers and
hexnuts haolding two waifers of FREQ HZ
switeh 1o bracket assembly,

e. Remove four bracket-assembly retaining
sCrews,

f. Carefully pufl bracket assembly to rear to
obtain warking room. Enough sfack is avail-
able in the wiring for all normal cperations.

3 To remove the frent panel, proceed as foliows:

a. Remowve rear pangl and dust cover as de-

seribed in Step 1 above.

14 1772
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b. Remove all knobs, except frequency dial,
NOTE

Recalibrationof the frequency diat is not
required f the frequency dial is not
removed.
c. Unsolder ENC connections,
d, Tag and unsolder frequency-dial potentio-
meter leads,
Pull Bght bulb from indicator lens,
f. Remove four front-pamel retaining screws.
9. Carefully pull off front panel with frequency
dial/potentiorneter still attached.

REPLACEMENT OF SWITCHWAFERS AND POTEN-
TIOMETERS

To replace FREQ HZ switch wafer C or D or
the YERNIER potentiometer, proceed as foi-
lows:

@ FRemove rear pansel amd dust cover as pre-
viously described.

b. Separate bwacket assembly from chassis as
previpusly described.

c. Tag and unsolder leads to part being re-
placed,

d. Pull defective part off shaft and repair or
replace with recommended replacement part,

Te replace FREQ HZ switch water A or B, pro-

ceed as follows:

a. Remove rear panel and dust cover as pre-
viously described,

Remove front panel as previously described.
¢. Tag and unsalder wires to switch wafers
A and B,

d. Unselder wafer B PC-tatis from printed cir-
cuit board.

g. Lift switch shaft slightly to free PC-tabs,
rotate switch shaft so wafers clear board
parts, and pull shaft end free of rear-mounted
wafers C ang 0.

f. Repair or replace defective part,

To repair or replace function selector wafers

or 20 V PP MAX potentiometer nrocecd as

follovs:

a. Femove rear panei and dust cover as pre-
viously deseribed,

b. Leosen set screws holding potentiometer
and switch knobs to inner and outer shafts
and remove knobs,

c. Tag and unsalder wires to defective part.

d. Unsolder potentiometer PC-tabs, 1ift shaft
slightly to free tabs, rotate switch shaft so
wafers ciear board parts, and pull switch/



potentiometer assembly out of front panel
hale,
e. Repair or reptace defective part.

REPLACERMENT OF SINE CONMVERTER

1. Remowve rear panel and dust cover as previgusly
described,

ManualsPlus.com

Unsolder the five pins of sine converter A1
froam top of the printed circuit board, using a
solder syringe.

Lift assembly fram bottem of the board; a thin
pencil-iype soldering iron can be used, if neces-
sary, to apply tempotary heat during remowval.

1472 18



INTRODUCTION

in this section are the schematics and assembly
drawings far the Model 131A. Parts lists and list of
manufacturers are included for ordering spare or re-
placement parts, IMPORTANT — When ardering &
part fraom Wavetek, give all pertinent data — Part
number, circuit Teference number, value of the com-
ponent andfor function performed,

LIST OF MANUFACTORERS

. Amerkzan Radionics, Inc.
Danbury, Connecticut

American Radionics,

Amp . . . . .  Amphenal Connector Division
Broadview, |lingis

ARCO. . . . . . . . . Arco Electronics
Great Meck, L1, Mew York

Boots . . . . . . .BootsTownsend Aircraft
Santa Ana, California

Corm . . . . . . . . Eorning Glass Works
Bradford, Pennsyivania

crL . . . . . . .. . .Centralab

Division of Globe-Union
Milwaukee, Wisconsin

CTS . . . . . . Chicaga Telephane Systems
Los Angeles, California

Eleetre . . . . . . . . Electro Cube, Inc.
Willow Grove, Fennsylvania

Erie . . . . |Erie Tegchnological Products Inc.
Erig, Pennsylvania

Fair . . | Fairchild Semiconductor Corporation

Palo Alto, Califarniz

18

IME

IRC

Kings .

Littelfuse .

Motorola |

RCA .

Hichey

Serntach

HHSmith .

Sprague

Stack .

Switcheraft

T

USECO

Wakefield .

Wavetek

ManualsPlus.com

SECTION 5
DATA PACKAGE

.IMB Electronics Products
Santa Fe Springs, California
P . IRC inc.
Philadelphia, Pennsy lvania
.Kings Electrenics Go_, Inc.
Tickahoe, New York
LitieHfusa Inc.

Des Plaines, illinois
WMotorola Semiconducts Praducts
Phoeni>  Arizona

RCA Semiconductor Diwvision
Somerville, MNew Jersey

. Richey Electronics
MNashvilis, Tennessee
Semtech Corpotration
MNewbury Park, California
Herman H, Smith, Inc,
Brooklyn, Mew York
Sprague Electric Company
Morth Adams, Massachusetts
Stackpole Carbon Company
St. Marys, Pennsyivania
Switchoraft, Inc.

Chicago, |lHnois

Jexas Instruments, Inc.
Oallas, Texas

L LISECLY Inc.

Wt Vernon, New York
Wakefield Engineering, Inc.
Walkefield, Massachusettis
o . Wavetek
San Diego, Califarnia
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