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WARRANTY

Wavetek warrants that all products manufactured by Wavetek conform to published
Wavetek specifications and are free from defects in materials and workmanship for a period
of one (1) year from the date of delivery when used under normal operating conditions
and within the service conditions for which they were furnished.

The obligation of Wavetek arising from a Warranty claim shall be limited to repairing, or
at its option, replacing without charge, any product which in Wavetek's sole opinion proves
to be defective within the scope of the Warranty. in the event Wavetek is not able to modify,
repair or replace non-conforming defective parts or components to a condition as
warrantied within a reasonable time after receipt thereof, Buyers shall be credited for their
value at the original purchase price.

Wavetek must be notified in writing of the defect or nonconformity within the Warranty
period and the affected product returned to Wavetek's factory or to an authorized service
center within {30) days after discovery of such defect or nonconformity.

For product warranties requiring return to Wavetek, products must be returned to a service
facility designated by Wavetek. Buyer shall prepay shipping charges, taxes, duties and
insurance for products returned to Waveltek for warranty service. Except for products
returned to Buyer from another country, Wavetek shall pay for return of products to Buyer.

Wavetek shall have no responsibility hereunder for any defect or damage caused by
improper storage, improper installation, unauthorized modification, misuse, neglect,
inadequate maintenance, accident or for any product which has been repaired or altered
by anyone other than Wavetek or its authorized representative and not in accordance with
instructions furnished by Wavetek.

Exclusion of Other Warranties

The Warranty described above is Buyer's sole and exclusive remedy and no other
warranty, whether written or oral, is expressed or implied. Wavetek specifically
disclaims the implied warranties of merchantability and fitness for a particular pur-
pose. No statement, representation, agreement, or understanding, cral or written, made
by an agent, distributor, representative, or employee of Wavetek, which is not contained
in the foregoing Warranty will be binding upon Wavetek, unless made in writing and
executed by an authorized Wavetek employee. Under no circumstances shall Wavetek
be liable for any direct, indirect, special, incidental, or consequential damages,
expenses, losses or delays (including loss of profits) based on contract, tort, or any
other legal theory.
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SAFETY FIRST

Protect yourself. Follow these precautions:

Don’ttouch the outputs of the instrument or any exposed test wiring carrying the output
signals. This instrument can generate hazardous voltages-and currents.

Don’t bypass the power cord’'s ground lead with two-wire extension cords or plug
adaptors.

Don't disconnect the green and yellow safety-earth-ground wire that connects the ground
lug of the power receptacle to the chassis ground terminal (marked with S or&).

Don't hold your eyes extremely close to an rf ouipui for a long time. The normally
nonhazardous low-power rf energy generaled by the instrument could possibly cause
eye injury.

Don't plug in the power cord until directed to by the installation instructions.

Don’t repair the instrument unless you are a qualified electronics technician and know
how to work with hazardous voltages.

Pay attentionto the WARNING statements. They point out situations that can cause injury
or death.

Pay attention to the CAUTION statements. They point out situations that can cause equip-
ment damage.
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1.1 MODELS 5100 AND 5110

Models 5100 and 5110 Programmable Frequency Syn-
thesizers provide spectrally pure output frequencies in
0.001 Hz steps from DC to 2 MHz. Model 5100 may be
prograrnmed locally and remotely. Model 5110 may only
be programmed remotely.

A patented* direct digital synthesis technique is used
to generate the output frequency directly from an inter-
nal crystal reference, which may be phase lockedtoan
external 1 MHz standard, if desired.

in addition to excellent short term stability, digital syn-
thesis also provides other improvements in perform-
ance. Digital operation means inherent programmabil-
ity and very fast switching. In binary word format, these
models maintain ampfitude and phase continuity in
switching between any two frequencies (i.e., no switch-
ing transient) with a programming delay of only 1.5 us
before switching. Thus, linear frequency sweeping or fre-
quency hopping (including FSK signaling) are easily
programmed.

Excellent spectral purity is also possible with digital
synthesis since output distortion is determined entirely
by the number of bits per sample and the linearity of
the D/A converter. Another feature of digital synthesis
is the ability to precisely control the phase of the output
frequency. The phase may be asynchronously reset to
zero at any time for as long as desired (or as little as
125 ns). Hence, for example, sinusoidal bursts are easily
produced with each burst beginning at exactly zero

phase.

1.2 SPECIFICATIONS

1.2.1 Frequency

Range 0.001 Hz to 2,000,000.000 Hz.

0.001 Hz to 3,000,000.000 Hz (Option 013).
Resolution 0.001 Hz throughout entire range.
Control

Local (Model 51080 Only): Ten 10-position rotary
switches.
Remote: 31 bits in binary or 37 bits in BCD format.

=U.5. Patent 3,735,269

SECTION
GENERAL DESCRIPTION

1.2.2 Frequency References

Model 5100
Internal (&8 MHz Crystal):
Standard: TCXO (Same as Option 006 for Model 5110).
Option 001: High Stabitity (Oven Controlied).
Externai, Rear Panel REF IN (TTL Level, Schmitt-
Trigger Conditicned Input, 1 TTL Load):
1 MHz Reference: Phase locks to standard or optional
internal reference.
8 MHz Reference; Replaces internal 8 MHz ¢rystal
reference.

Model 5110
Internal (8 MHz Crystal):
Option 001; High Stability (Oven Controlled}.
Option 006: TCXO.
External, Rear Panel REF IN (TTL Level, Schmitt-
Trigger Conditioned Input, 1 TTL Load):
1 MHz Reference: Phase locks to optional internal
reference.
8 MHz Reference: Replaces internal 8 MHz crystal
reference. Required for units without an internal
reference.

1.2.3 Qutput Amplitudes

Model 5100
Fixed Output: 1Vp-pnoload, 0.5 Vp-pinto 50R. Front
panel (1 VOLT P-P), rear panel (FXD OUT).
Variable Qutput: 10 Vp-p no load (max), 5 Vp-p into
509 (max). Front panel {OUTPUT), rear pane! (VAR
OuUT). :

Model 5110
Fixed Output: 1 Vrms no load, 0.5 Vrms into 50Q.
Front panel (OUTPUT 50RQ), rear panel (FXD OUT).
Option 004: Replaces 1 Vrms{no load) signal at fixed
output with 10 Vp-p signal.

Models 5100 and 5110
Frequency Response (Full Output):
No Load:dc to 500kHz, £ 0.25dB;500kHzt02 MHz
(3 MHz with Option 013), 0.5 dB.
50Q Load:dcto500kHz, £ 0.25dB;500kHzt0 2 MHz
(3 MHz with Option 013), +0.5to — 2.5 dB.
Reference Output: 1 MHz square wave or 8§ MHz
pulse at TTL levels. Capable of driving 30 TTL loads.
Rear panet (REF OUT).

1-1
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1.2.4 Output Level Control
Model 5100 only

0to 85 dBattenuationin 1 dB steps {froni panei push-
button)plus O to 10d8 front panel continuous control.
Option 002 (Models 5100 and 5110)
Remote program control (7 bits) of 85 dB attenuation
in 1 dB steps from 0 to 85 dB.
Attenuator Response to 60 dB (Includes Option 002)
To 500 kHz: £0.5dB.
>500 kHz: See figure 3-2.

1.2.5 Spectral Purity

Spurious Components
Standard: — 70dB to 100 kHz;, — 60 dB to 500 kHz;
—50dB to 2 MHz.
Option 013: — 45dB, 500 kHz to 2MHz; —40dBto
3 MHz.
Harmonic Components {at 1 Vrms)
Standard: — 55 dB to 100 kHz;, — 50 dB to 500 kHz;
- 45dB to 2 MHz.
Option 013: — 40 dB, 500 kHz to 3MHz.
Phase Noise
30 kHz band excluding 1 Hz centered on carrier.
Standard: — 50 dB to 2 MHz.
Options 004 or 013: — 40 dB, 2 MHz to 3 MHz.
RMS Fractional Deviation
10 msec averaging: 5 X 10~7, dc to 2 MHz (3 MHz
with Option 013).
1 sec averaging: 5 X 10~ 9, dcto 2 MHz (3 MHz with
Option 013).

1.2.6 Remote Mode Selection (Model 5100)

Via front panel pushbutton or one control bit. Front panel
lamp indicates remote mode.

1.2.7 Switching Characteristics

Programming Delay
1.5us for BINARY-WOQORD maode with phase and ampli-
tude centinuity maintained.
20 us for BCD-WORD mode with output reset to zero
phase during delay.
20 us minimum for four BCD or BINARY bytes with
output reset to zero phase during programming.
Update Rate
625 ns for BINARY-WORD mode. 18 ps for BCD-
WORD and BYTE modes.
Zero Phase Reset
Cutput signal may be asynchronously reset to zero
phase via one control bit. There is a delay of approxi-
mately 800 nsec to the output. This iine may also be
used as a load acknowledge ouiput.

1.2.8 GPIB

Model 1488A-12 provides the following IEEE 488-1978
functions: AH1, L1 (listen only), DT1. Programs

1-2

frequency {phase continuous} and amplitude (with
option 002} as well as all ZERO PHASE modes.

1.2.9 General
Environment

Operating Temperature: 0° to +50°C.
Storage Temperature: — 20° to + 70°C.
Dimensions
43.2 cm (17 in.) wide; 8.9 cm {3V2 in.) high; 33 cm
(13 in.} deep.
Weight
9.6 kg (21 Ib) net; 11.4 kg (25 Ib) shipping.
Power
115/230V £ 10%, 50 to 60 Hz, 65 watts.

1.2.10 Options

001: 8 MHz, High Stability Crystal Reference
(Oven Controlled)* *,
Temperature Stability: + 1 X 1078,0° to +55°C.
Aging Rate: =2 x 10-%day.
002: Remote Programmabie Attenuator
Range: 0 to 85 dB in steps of 1 dB.
Programming Delay: Typically less than Sms.
004: 10 Vp-p Output
~ Mode! 5110 only. Not avaitable with Option 013.
006: 8 MHz, Temperature Compensated Crystal
Reference
(Standard on Model 5100.)
Temperature Stability: £1 x 1075, 0° to +55°C.
Aging Rate: +5 X 10~ S/year.
013: Frequency Range Extension
Original order only. Not available with Option 004.
Frequency Range: 0.001 Hz to 3 MHz.
Frequency resolution: 0.001 Hz (Remote and Model
5100 Local).
Variable Output (Model 5100 Only): 1 Vrms maxi-
mum no ioad, 0.5 Vrms maximum into 502 load. 502
source impedance.
Variable QOuiput Signal {Model 5100 Only): See
table A-1.
020: Rear Pane! TTL Output
Provides a TTL compatable square wave. Replaces
VAR OUT BNC on Model 5100. See paragraph 1.2.1
for range and resolution specifications.
GPIB
Use Model 1488A-12 adapter.

1.2.11 Accessories

Rack Adapters _
Programming Connector

**Specifications apply after a 72 hour warm-up persiod.
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2.1 INSPECTION

This instrument was carefully inspected and tested prior
to shipment. It was operated for at least 100 hours to
reduce the probability of early failure. The instrument
should be inspected for physical damage incurred in
transit. When receiving a shipment from a carrier,
inspect the shipping cartoninthe presence of the carrier.
If rough handling is evident take exception on the delivery
receipt before accepting the shipment.

If no carton damage is obvious, but physical damage is
discovered when the carton is opened, preserve the
carton and packing materials, notify the carrier
immediately and have them perform a written inspec-
tion of the carton and the contents.

Itis recommended that the initial conformance test pro-
cedure be performed on receipt as described in
paragraph 2.4.

SECTION
INSTALLATION

2.2 POWER REQUIREMENTS

This instrument will operate on 115 Vac (£ 10%)
50-60 Hz or 230 Vac (+ 10%) 50-60 Hz, selectable via
a rear panel switch. The instrument is equipped with a
three-wire power cable which connects the chassis to
earth ground when plugged into a three-contact outlet.
If atwo-contact outlet is usedin conjunction with a three-
prong and two-prong adaptor, the pigtail of the adapter
should be connected to earth ground.

2.3 INSTALLATION

WARNING

Rack mount brackets are to prevent the
instrument from sliding when mountedina
rack. They are not intended to support the
weight of the instrument and should never
be used for lifting or carrying.

RACK MOUNT
BRACKET

ALIGN
THESE
EDGES

Figure 2-1. Installing Rack Mount Bracket on Model 5100

2-1
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2.3.1 Model 5100

Model 5100 Frequency Synthesizer was factory
assembled for bench use. To convert the instrument for
mounting into a standard 19 inch wide rack, the follow-
ing procedure should be followed. (Refer to figure 2-1.)

1. Unplug instrument from ac power source.
2. Stand instrument on one side.

3. Alignrack mount bracket with raised edge of instru-
ment as shown.

4. Holesonrack mount bracket should correspond to
pem nut holes just underneath black trim strip. Use
a pointed object to pierce the black trim strip at the
pem nut holes.

5. Use lock washers and metal screws provided to
secure rack mount bracket.

6. Repeat for other side bracket.

Instrument is now ready for rack installation.

2-2

2.3.2 Model 5110

Model 5110 Frequency Synthesizer is ready for installa-
tion into a standard 19 inch wide rack.

2.4 INITIAL CONFORMANCE TEST PROCEDURE

To verify that the instrument is operational, the follow-
ing procedure isrecommended. If trouble is suspected,
thenrefer to the troubleshooting section in this manual.

Phase lock the unit and a frequency counter to a com-
mon frequency reference. A 1 MHz output signal from
the REF OUT connector may be used as a reference

input to the counter, ora 1 MHz output from the counter -

may be used to phase lock the unit. For details, refer to
paragraph 3.3.3.

Connect the OUTPUT jack of the unit to the counter and
verify that the counter is triggered. Program a frequency
of1,111,111.000 Hz and verify on the counter. (A count
of =1 from the true value is acceptable.) Repeat this
procedure for 1,222,222.000 Hz, etc.
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3.1 INTRODUCTION

Figure 3-1 shows the front and rear paneis of the instru-
ment with conirols and connectors identified. Model
5100 may be controlled locally with the front panel
switches or remotely via the rear panel programming
connector. Model 5110 is controlled only via the rear
panel programming connector. Freguency is pro-
grammable on all units, while aitenuation is pro-
grammable on Option 002 equipped units only.

3.2 POWER SWITCH AND INDICATOR

The front panel POWER switch controls ac line power
to the unit. The green POWER indicator verifies the
presence of the 5V supply for the digital logic circuitry.

NOTE

For units equipped with the high-stability
proportional-oven crystal (Option 001), power
must be maintained (POWER indicatoron)} at
least 72 hours prior to use if full accuracy and
drift performance of the crystal are to be
realized.

3.3 SYSTEM CLOCKS

For the instrument to function, it must have a system
clock derived from either an internal or external
reference. In addition, the internal reference may be
phase-locked toan external 1 MHz input signal, and two
or more instruments may be phase-locked together.

3.3.1 Internal Reference (8 MHz Crystal Oscillator)

The Model 5100 contains either the standard or optional
{Option 001) internal 8 MHz crystal reference oscillator.
The standard Model 5110 is not supplied with an inter-
nal reference oscillator, but may contain either Option
001 or 006, 8 MHz reierence oscillators.

To enable any internal crystal reference oscillator, the
Input Reference Selector Jumper, located inside the unit
on the main board (figure 5-1) must be in the INT posi-
tion. If no external signalis conneciedio the REF IN jack,
the internal crystal frequency may be adjusted as
described in paragraph 6.7 of the Conformance Test
Procedure.

SECTION
OPERATION

3.3.2 External Reference (REF IN Signal)

Any internal 8 MHz crystal reference installed in the unit
may be either phase-locked to an external 1 MHz
reference signal, or completely replaced by an external
8 MHz signal, which becomes the system clock. An
external 8 MHz reference signal is required for Model
5110 units without an optional internal reference
oscillator. Forexternal 8 MHz reference input operation,
the INPUT REFERENCE SELECTOR JUMPER located
inside the unit onthe mainbeard{drawing 002-004-3100)
must be in the EXT position. The rear panel BNC jack
labeled REF IN accepts either the 1 or 8 MHz external
reference input signals,

The absolute maximum voltage limits of the external
reference input signal are £5.5 V peak for the Model
5100, and % 5.0V peak for the Model 5110. Burden on
the signal source is one standard TTL load. A TTL
Schmitt-trigger circuit conditions the input signal to be
a hysteresis output signal with a positive-going threshold
of +2V maximum and a negative-going threshold of
— 0.6V minimurm. The input signal waveform must cross
both threshalds for 50 ns, minimum, cnce per cycle.

If the REF IN signal is to be the system clock, the input
frequency must be betweendc and 8.1 MHz. The devia-
tion of the output signal frequency is directly proportional
to the deviation of the system clock from 8 MHz. Opera-
tion at frequencies below 8 MHz implies a lower sampling
rate; the internal low pass filter which removes sampling
components from the output signal is designed for an
8 MHz sampling rate and becomes ineffective as the
sampling rate is iowered. To maintain full harmonic and
spurious distortion specifications, an external low pass
filter is required to eliminate these components.

3.3.3 Phase-Locking to an External 1 MHz Standard

For phase-locking to an external standard, the instru-
ment must be equipped with an internal crystal refer-
ence. The Input Reference Selector Jumper shown on
main board assembly drawing 02-004-3100 in section
8must be in the INT position, enabling the internal crystal
reference as the system clock. If a 1 MHz signal is con-
nected to the rear panel REF IN jack, the internal
reference will phase-lock to this signal. The pull-inrange
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of the phase-locked loop Is £2 Hz. The input signal
waveform must enter the limits of legical *'0"’ and logical
1" (eachforaduration of at least 50 ns) once per cycle.

As a check of proper phase-lock operation, follow
paragraph 6.8 of the Conformance Test Procedure.
Failure to lock could be due to an excessive difference
between the internal and external reference frequencies.

3.3.4 Phase-Locking Two or More Instruments
(5100 and 5110)

To phase-ock two or more instruments, use the 8 MHz
reference output from a master instrument as an exter-
nal 8 MHz clock input to the slave instrument(s). All slave
instrument phase-locked loops are bypassed because
they are driven directly by the single crystal reference
of the master instrument, which itself may be phase-
lockedto anexternal 1 MHz signal, or drivenby an 8 MHz
input signal.

The input Reference Selector Jumper located inside the
unitonthe mainboard {(assembly drawing 02-004-3100)
must be in the INT position for the master unit, and EXT
for the slave unit(s).

3.4 OQUTPUT SIGNALS

Main output and reference signals are available from
Models 5100 and 5110. The main outputs are fixed and
variable (Model 5100 only} amplitude sine waves, at the
programmed frequency. Reference frequency cutputs
are 1 MHz square or 8 MHz pulse signals derived from
the system clock.

3.4.1 Model 5100 Main Outputs

Main output signals available from the Model 5100 are
fixed amplitude (1 Vp-p) and variable amplitude (10 Vp-p
maximumj} sine waves, at the programmed frequency.

3.4.1.1 Model 5100 Fixed Amplitude Outputs

The Model 5100 front and rear panel jacks labeled
1 VOLT P-P and FXD OUT, respectively, provide sine
wave signals (at the programmed frequency) which may
beused for scope synchronization or frequency monitor-
ing. The source impedance is 50Q and the amplitude is
nominally 1 Vp-p with no load, or 0.5 Vp-p into 50%. The
LEVEL and ATTENUATION settings have no control of
the output amplitude.

3.4.1.2 Model 5100 Variable Ampiitude Qutputs

The Model 5100 front and rear panel jacks labeled OUT-
PUT and VAR OUT, respectively, provide the main sine
wave output signal (at the programmed frequency) from
the instrument. The source impedance is 509 and the
maximum amplitude is 10 Vp-p with no load, or 5 Vp-p
into 5082, as determined by the LEVEL and ATFTENUA-
TION control settings.

3.4.2 Model 5110 Main Outputs

Main output signals available from the Model 5110 are
fixed amplitude 1 Vrms, (10 Vp-p for units equipped with
Option 004) sine waves, at the programmed frequency.

3.4.2.1 Model 5110 Fixed Amplitude Qutputs

The Model 5110 output signal (at the programmed fre-
quency) is available from the front panel BNC jack
labeled OUTPUT 50Q and from the rear panel jack
labeled FXD OUT. The source impedance is 50Q and the
amplitude is nominally 1 Vrms with noload, or 0.5 Vrms
into 5082,

For units equipped with Option 004, the OUTPUT 502
and FXD OUT signal amplitudes are increasedto 10 Vp-p
(3.6 Vrms) with no load, or 5Vp-p into 50 (nominally).
Option 004 also increases harmonic components (see
paragraph 1.2.5).

3.4.3 Models 5100 and 5110 Reference Output
Signals

The rear panel REF OUT signal can be either a 1 MHz
square-wave or an 8 MHz pulse waveform, as deter-
mined by the Output Reference Selector Jumper shown
in drawing 02-004-3100, Mainboard Assembly. For the
Model 51080, the source can be an 8 MHz signal from
either the internal 8 MHz reference (Input Reference
SelectorJumper setto INT), oran external 8 MHz signal
(jumper set to EXT). The Model 5110 works identically
to the 5100, except that no 8 MHz REF CUT signal is
generated if the 8 MHz reference signal is from an
external source. The instrument is shipped with the Ouf-
put Reference Selector Jumper in the 1 MHz position.
The output is a buffered TTL signal capable of driving
30 standard loads. .

3.5 REMOTE SWITCH AND INDICATOR (MODEL
5100 ONLY)

The Model 5100 is always operating in either the local

or remote mode, as indicated by the amber REMOTE

lamp on the front panel. The REMOTE switch must be

in the OUT position for local mode operation. Remote

mode operation may be effected in two ways:

1. By setting the REMOTE switch to the IN position.

2. By setting the programming line REMOTE to the
proper state. Thus, the unit may be called into the
remote mode by either front- or rear-pane! control.

Local mode operation requires that neither (1) or {2)
above be present.
3.6 LOCAL MODE OPERATION (MODEL 5100 ONLY)

All local frequency and attenuation control is derived
from the front panel switches.
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3.6.1

The Model 5100 output signal frequency is set directly
by the ten front panel rotary switches. Any frequency
from 0.001 Hz to 2,000,000.000 Hz is available in
increments of 0.001 Hz. All switches (except the MHz
switch) have 12 positions with no stops to limit rotation.
The two unmarked positions on the knobs which corre-
spondto “10’ and ‘11" are actually valid positions with
the following restriction: the combined settings of the
three switchesin each range of 1000 (mHz, Hz, and kHz)
may not exceed 999. For example, if the three **Hz"”
switches are setlefttorightas *8",'10"", "*11", the out-
put frequency is givenby: 8" x 100 + 10" X 10 +
“11” X 1 = 911 Hz. An example of an invalid setting
for the same three switches is *'9”’, 10, *'11"" which
totals 1011 Hz, exceeding the limit of 999.

The MHz switch has two positions. To set a frequency
of 2,000,000.000 Hz, the MHz switch is set to 1 and
the 100 kHz switch is set to **10"". This is the only fre-
quency which requires the use of an unmarked switch
position.

Local Frequency Control

When any frequency switch is changed on the Model
5100, the output signal will momentarily drop to zero volts
dc before the new frequency appears. The duration of

this so-called *‘zero phase'’ portion depends primarily
on the bounce time of the switch contacts but will be
13.5 us minimum. The new frequency waveform will
always start at zero phase.

3.6.2 Local Attenuation and Level Control

The ATTENUATION switches on the Model 5100 front
panel may be used to attenuate the OUTPUT signal from
0 to 85 dB in steps of 1 dB. Any combination of switch
settings is valid; the total attenuation is equal to the total
of the weights of the switches set to the IN position. There
is some degree of rolloff of attenuation at the higher fre-
quencies. Figure 3-2 shows the actual attenuation as a
function of frequency.

The LEVEL control on the Model 5100 provides con-
tinuous amplitude control of the OUTPUT signal from 0
dB (fully clockwise) to 10 dB (fully counter-clockwise)
attenuation relative to the attenuator setting. An output
impedance of 50Q is maintained over all ATTENUATION
and LEVEL control settings. The maximum amplitude of
the Model 5100 front panel OUTPUT and rear panel VAR
OUT jacks is 10 Vp-p.
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Figure 3-2. Attenuator Response Curves
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3.7 REMOTE MODE OPERATION {(MODELS 5100
AND 5110)

The programmabile functions of these instruments are
frequency, zero-phase point, and with Option 002, (see
paragraph 5.3) attenuation. Programming data is latched
internally at the time of the LOAD pulse and need not
be held valid except at that time. The precise switching
characteristics of the instruments allow accurate ampli-
tude gating, frequency sweeping, and frequency hop-
ping (FSK}.

3.7.1 Programming Lines

All remote programming lines enter the 50-pin connector
on the rear panel, and, except for the zero phase line,
have the input circuitry shown in figure 3-3. Each pro-
gramming line must sink a maximum of 4.8 mA when
connected to ground potential. If a line is feft uncon-
nected, it will be internally pulled to + 5 V (logical 1)
by the 3.3 KQ pull up resistor and therefore may be pro-
grammed via contact closure to ground for legical 0’
and open for logical 1",

The programming lines can be divided into two cate-
gories: control lines and data lines. Control lines are used
o set data format, initiate loading, etc. The data lines
set the value of the frequency or attenuation.

The pin numbers shown on the connector and its mat-
ing plug (supplied) are identified in figure 3-4. Lines A1
through A7 determine the attenuation (Cption 002 only);
N1 and N2, the loading format; and P, through Y, and
Z,, the frequency. REMOTE, LOAD, and ZERO PHASE
lines are control lines.

é 3.3 K puli-up resistor
<

Program
Input

Line O
(Typical)

-— ®
4.8 ma Max
1 or 2 standard TTL loads

INTERNAL CIRCUITRY

— o e e . - o

Figure 3-3. Standard Program Line Circuitry

All lines require positive logic with standard TTL levels:
logical "0 is from 0.0 Vo 0.8 V and logical **1"" is from
2.0V 1o 5.5V, all referenced to the GND line.

3.7.1.1 REMOTE Line

The REMOTE Line is used as a device select or a load
enabie ine. As described in paragraph 3.5, the instru-
ment may be called into the remote mode either by the
REMOTE switch onthe front panel (Model 5100 only) or
via the programming line REMOTE.

With this line in the logical ““1”" state, Model 5100 remote/
local mode selection is determined by the REMOTE
switch; in the logical ‘0" state, the instrument is in
the remote mode, regardless of the position of the
REMOTE switch.

For the Model 5110, if the REMOTE line is in the logical
“0" state, it will respond to data sent over the bus. With
the REMOTE line at logical ““1", all programming is
defeated, and the unit operates as previously loaded. If
this line is not to be used onthe Model 5110, then it should
be hardwired to logical 0" or common ground.

NOTE

The ZERO PHASE line will operate regardiess
of the state of the REMOTE Line.

3.7.1.2 ZERO PHASE Line

The ZEROQ PHASE line circuitry is shown in figure 3-5.
It may be used both as an input and as an output. As an
input, the line is normally at logical *1’'. By setting a
logical ‘0" on this lineg, the internal sample generator
is reset to the zero-phase state, causing the output
signalto goto 0 Vdc. When this line is set back to logical
"1, the output waveform resumes at the zero-phase
point. The minimum duration of the logical “0” interval
is 125 ns, and there is approximately 1.5 us delay to the
QUTPUT jack.

The instrument may be used to generate an amplitude
gate waveform by driving the ZERO PHASE line with a
pulse generator; each gatedinterval is identical in phase
content. Alf transients are spectrally limitedtoa 2.5 MHz
bandwidth by the lowpass smoothing filter.

Every time the instrument changes frequency (except
with phase-continuous programming), the internal cir-
cuitry causes the ZERO PHASE line to go to logical "'0"
during the processing time of the newly-loaded data.
Thus, as an output, this line may be used to monitor the
internal status of the data processing circuitry.
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1. All signals are referenced to pin 50 COM GND.

2. Alllines are internally pulled to +5V by 3.3 kQ resistors and assume logical "1" level if connected.

3. See figures 3-6 for programming chart.

Figure 3-4. Rear Panel Programming Connector (Rear View of Instrument)

+5VDC
8 MHz CLOCK
1K
c
ZERO 72 A Q}—————ACCUMULATOR RESET
PHASE O L2ma D 7474
LINE 200 ma MAX L FLIP-FLOP
__________________ .
! '
: / ' INTERNAL ZERO
' : PHASE COMMAND
<A N
75451 DRIVER

Figure 3-5. Zero Phase Line Circuitry

3-6

Scans by ArtekMedia © 2008



(I

The ZERC PHASE line is electrically similar to a DTL
“wired-or"” bus. Internally, it is pulied to + 5V through 1 k&2
resistor and to ground through a saturated NPN transistor
capable of sinking 200 mA. Externally, it may be pulled
to logical '‘0” through a low impedance path to ground
(switch, diode, transistor, etc.) and may be set to logical
*1" by opening this path. Ideally, an external driver should
only sink current from the line to ground. However, it
must never source more than 200 mA to the line.

Phase Control

The zero phase line is sampled every 125 ns by the D
flip-flop shown in figure 3-5. The output of this flip-flop
controls the accumulator reset line. When this line is at
logical ''0”’, the phase value of the phase accumulator
is set to zero degrees. When the line returns to logical
1", the phase accumulator begins advancing in value
from the zero degree point.

There is a time uncertainty of up to 125 ns between the
zero phase signal and the accumulator reset signal. The
duration of the accumulator reset signal wili be an
integral number of 125-ns periods. Typically, there is a
delay of 1.5 us between the zero phase line signal and
the synthesizer output response.

Load Acknowledge

As an output line, the zero phase line will acknowiedge
the loading of program data as described in paragraph
3.7.2.2. The internal NPN transistor will pull this line to
logical **0"" during the processing cycle, causing a zero
phase interval in the output signal.

3.7.1.3 Control Lines

The control lines are: ZERO PHASE, REMOTE, LOAD,
N1 and N2. The ZERO PHASE line is discussed in
paragraph 3.7.1.2.

LOAD Line

The LOAD line is used to transfer programming data from
the programming lines into the internal data register. This
line is normally at logical **1'" and the falling edge of a
negative-going pulse causes a load. The positive-going
edge is ignored with the restriction that the pulse width
is 50 ns minimum.

Data Formats

There are four basic formats for loading data: BINARY-
WORD, BCD-WORD, BINARY-BYTE, and BCD-BYTE.
The format is programmable via bits N1 and N2 which
are entered along with other data at the time of the LOAD
pulse. The word mode permits loading of all data with
asingle load puise, white byte mode allows the user with
alimited number of programming lines to load four 12-bit

bytes sequentially. The weights of the lines may be either
BCD or binary. Positive logic is used: a logical “'1" on
any of the lines will cause a contribution to the frequency
equal to the weight of that line. Each of the four modes
is described below and summarized in figure 3-6.

3.7.1.4 Data Lines

The frequency range of the unit Is from dec to 2 MHz, with
1mHz resolution throughout. Frequency datais divided
into four ranges:

Range Minimum Maximum Resolution
mHz 0 mHz 999 mHz 1 mHz

Hz 0O Hz 999 Hz 1 Hz
kHz 0 kHz 999 kHz 1 kHz
MHz 0 MHz 1 MHz 1 MHz

The programming chart in figure 3-8 shows how data is
formatted and welighed in each mode.

Binary Word

In this mode, N1=N2=logical ‘0"’ as shown in the
MODE SELECT columninfigure 3-6. All lines areicaded
with a single load pulse. The weight of each programline
is shown beneath each line designation. Any binary
number less than or equal to 999,, = 1111100111, is
valid for each of the three frequency ranges (kHz, Hz,
and mHz). The lines Y,, Yg, V,, S, and §; are unused in
ihis mode and may be left unconnected. Any lines which
are always to be logical "'0" are simply hardwired to
GND.

The binary-word maode is the only programming mode
which maintains phase and amplitude continuity
between frequencies. Frequency sweeping is easily
accomplished by causing repetitive loads of succes-
sively higher {or lower) frequencies. Although the fre-
guency changes are indiscrete steps, each stepcanbe
as small as 0.001 Hz allowing a close approximation to
a linear sweep in most applications.

The delay from the negative edge of the LOAD pulse-to
the change infrequency at the OUTPUT jack is approxi-
mately 1.5 us. LOAD pulses may be accepted at a
maximumn rate of one per 0.625 us. Data must be held
valid untii at least 0.825 us afier the negative edge of the
LOAD pulse. The ZERO PHASE line is logical ‘1" dur-
ing all binary-word loads. These conditions are indicated
on the timing diagram in figure 3-7.
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BCD-Word

Inthis mode, N1 =logical 0"’ and N2 = logical ““1”". Pro-
gramming lines are weighted in BCD code and are
analogous in format to the front panel frequency
switches on the Model 5100. The total of the weights in
any of the three ranges (kHz, Hz, and mHz) cannot
exceed 999; otherwise, any combination of weights is
valid. For example, the frequency 150 Hz could be pro-
grammed with several different sets of data: (1) 100 Hz
+ 40Hz + 10Hz, (2)100Hz + 40Hz + 8 Hz + 2 Hz,
(3)80Hz + 40Hz + 20 Hz + 10 Hz, etc. By properly
choosing data lines, the number of active programming
lines may be minimized in certain applications.

Data must remain valid for at least 4.5 us after the
negative-going edge of each LOAD pulse. The internal
data processing circuitry requires amaximumof 18.0 us
to process the BCD data after a load. During the last
13.5 us of this interval, the ZERO PHASE line will go to
zerovolts. The instrument is ready to receive a new load
after this time, as shown in figure 3-7.

BCD-Byte and Binary-Byte

The byte loadingmode is provided expressly for the user
who has a limited number of datalines. Four 12-bit bytes
are required, each byte being loaded in 12-bit parallel
form. The first byte loads the mode select bits (N1 and
N2), the atienuator bits{A1 through A7, Option 002 only)
and the 1 MHz bit (Z) on the lines shown in figure 3-6.
A LOAD pulse causes loading of this data and initiates
await cycle holding the ZERO PHASE line (and OUTPUT
signal) at zero until the next three bytes have been loaded
and processed. Data must be held valid for at least 4.5 us
after the first LOAD pulse.

The remaining three bytes program the mHz, Hzand kHz
in that order, as shown in figure 3-6. Each range (mHz,
Hz, and kHz)is constrained exactly as in the word modes.
The fourth LOAD pulse initiates processing of all loaded
data after which the new signal appears at the output
jacks, Data must be held valid for at least 375 ns after
gach of the last three LOAD puises.

Since the first byte and the remaining three bytes are
loaded on two separate sets of lines, the user may tie
these two sets inparallel, allowing a single setof 10 or
12 lines to serve for all byte inputs. These sets of lines
are arranged adjacent to each other on the rear panel

connector (see figure 3-3) so that pins #1 through #10
may be easily connected 1o pins #26 through #35,
respectively. Ping #36 and #37 are then included with
the above ten lines to form a total of twelve for BCD bytes.
Note that if binary format is used, these latter two lines
may be omitted, thus requiring a total of only ten lines
for data input.

3.7.2 Remote-Local Mode Transitions (Model 5100
Only)

The characteristics of switching between local and
remote modes on the Model 5100 may be usefulin some
applications. When switching from local to remote
modes, no change occurs in frequency (or attenuation)
until the first LOAD pulse is received. If, however, at the
time of entering the remote mode the LOAD line is at
logical 0", the instrument will thereupon load the pro-
gram data. in order {o load new data, either the LOAD
line must gotological ‘1" and then back to logical **0"',
or the instrument must go to local mode and back to
remote mode. Whenever local mode is entered, the
instrument immediately returns to the current front panel
setting. Therefore, if the user wishes to switch between
two frequencies, he could set the first onthe front panel
and the second on the program lines. With the LOAD line
at logical *'0”’, switching between local and remote
modes would then alternate the frequencies. The
transition into local mode is identical in character to a
BCD-word load and the timing diagram of figure 3-7
applies, substituting the remote condition for the LOAD
signal.

Another application may require transitions from one fre-
quency toanother without the relatively complex ampli-
tude and frequency transients encountered in rotating
the front panel switches to change frequency. This may
be done on the front panel without resorting to remote
programming. To change frequency, enter the remote
mode with the REMOTE button and set the frequency
switches to the new frequency. Changing the switches
will have no effect, Push the REMOTE button, again bring-
ing the instrument back to local mode. The frequency
will change to the new setting. This routine is equivalent
to remote programming in the BCD-word mode.

With Option 002, the attenuator may be controlledin the
same manner as the frequency setiing described above.
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BINARY WORD MODE

LOAD PULSE
INTERNAL READY*

HOLD DATA VALID*
ZERO PHASE OUT

OUTPUT StGNAL

BCD WORD MODE

LOAD PULSE
INTERNAL READY*

HOLD DATA VALID®
ZERO PHASE OUT

OUTPUT SIGNAL
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BCD CR BINARY BYTE MODE
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INTERNAL READY*
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— [ 085 TYPICAL

*Not available for customer observation. Shown only to illustrate timing.

NOTES:

1. All waveforms except output signal are shown with standard
TTL tevels,

2. When internal ready is at logical “1” a new load pulse will
be accepted.

3. Data must be held valid during the logicat “1™ portion of
hold data valid.

4. Positive-going edge of load puise is ignored except logical
0" interval is 50 nsec min.

Figure 3-7. Loading Timing Diagram
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4.1 SINUSOID GENERATION

Models 5100 and 5110 utilize direct digital synthesis
technigues to generate the output sinusoid. Samples of
the sinusoid are digitally generatedatan 8 MHz rate and
are then convertedtc analog formby a Digital-to-Analog
Converter (DAC)and a smoothing Low Pass Filter (LPF)
cutting off at approximately 2.5 MHz. The amplitude
of the digital samples is represented with 11 bits
(including sign), and the phase accuracy of each
sample is £0.09°.

4.2 FUNCTIONAL BLOCK THEORY

Figure 4-1 isa composite block diagram of the units. The
8 MHz system clock is derived from either an external
signal or a temperature-compensated Crystal-Oscillator
Reference (proportional oven control with Option 001).
The frequency stability of the output sinusoid is related
directly to that of the system clock. Mechanical adjust-
ment of the internal crystal frequency is provided to com-
pensate for long-term aging effects, and the crystal
oscillator may also be phase locked to anexternal 1 MHz
reference (which iswithin £ 2 Hz of the internally derived
1 MHz). Since excellent short-term stability is provided
by the internal crystal reference, the function of the
external-reference phase-lock loop is only to provide

SECTION
CIRCUIT DESCRIPTION

proper bias to the crystal, and hence, the loop bandwidth
is fairly broad {(approximately 10 Hz).

The frequency value of the output sinusoid is stored in
the Frequency Register in binary form with each
3-decade group (kHz, Hz, and mHz) represented by a
separate 10-bit binary number (see figure 4-2). A
separate flip-flop stores the MHz bit. If the unitis remotely
programmed in this binary form, then no numerical con-
version is required, and the output frequency changes
with no discontinuity in phase or amplitude. The delay
from the programming inputs to the analog output in this
mode is approximately 1.5 us.

4.3 PROGRAMMING

If the unit is programmed in BCD either locally {via the
Model 5100 front panel) or remotely, then BCD-to-binary
conversion is required, and the output is reset to zero
phase (and thus zero volts) during the conversion period.
Remote programming in either BCD or binary can also
be accomplished in four 12-bit bytes, (10 bits for binary)
if the number of input lines is more important than pro-
gramming speed.

Instrument schematics are in section 8.

.I.LllJ.LEJ.LLIJ__|.LI.|.I.L‘.|.n.l_IT

T

CRYSTAL (8 MHZ) SAMPLE
CSCLLATOR GENERATION
REFERENCE LOGIC

VOLTAGE
CONTROL
o FRéouEch
PASS
FILTER «8 REGISTER
[
BCD/ BINARY

DIGITAL LOW
L ANALOG =  pass
CONVERTER RLTER QUTPUT

Figure 4-1. Direct Digital Synthesis
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ASSOIVIPHUNEN 1 SRRy,

S0° 135° 180° 225° 270° 315° 360°
OUTPUT SINEWAVE PHASE
NOTE

1. ROM is arranged in 512 x 8 structure. 500 words are used to store relative magnitude of
sine function from 0° to 90°. Addresses 6 through 255 store 0° to 45° and addresses 262
through 511 store 45° through 80°.

2. Above graph shows how ROM is addressed to produce 360° sinewave. Inversion after
ROM provides negative operation for 180° to 360°.

3. With front panet setting of 4 kHz address is incremented one step per 125 nsec =
sampling rate. Each address step corresponds to a phase step of 0.18°. During one sine
cycle there are 2,000 samples (2,000 x 0.18° = 360°)

4. Each of the nine address bits may be monitored and verified by displaying DAC-1 on
scope. See paragraph 6.4 and figure 6.4. DAC-1 has positive edge at 0° phase of the out-
put sinewave and negative edge at 180°.

5. Non-conforming address bits may be due to defective U89, U78, U85. Otherwise check
accumulator malfunction.

6. Signals DAC-4 through DAC-11 are generated directly from the eight output bits of the
ROM. DAC-2 and DAC-3 are synthesized from DAC-4 and ADR 8 through ADR 5. DAGC-1 is
derived directly from the accumulator,

Address Examples
Address Bits Location Weight 3B 144 265

ADR 0 (MSB} U94-6 256 0 0 i
ADR 1 Uug4.5 128 0 1 0
ADR 2 U94-4 64 0 0 o
ADR3 u94.3 32 1 0 0
ADR 4 Ug4-2 16 o 1 0
ADR S Ug4-1 8 0 0 1
ADR & U94-23 4 1 0 0
ADR7 U94.22 2 1 0 0
ADR 8 (LSB) Uo4-21 1 0 0 1

Logical ““1” = 2.0 to 5.0 Volts.
Logical 0" = 0.0 to 0.8 Volts,

Figure 4-2, Sine Wave Generation
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5.1 GENERAL

This section contains information pertaining to options
available for Models 5100 and 5110.

5.2 OPTION 001, HIGH STABILITY REFERENCE
OSCILLATOR

Option 001 is the most stable of the oscillators available
for Models 5100 and 5110. It uses a crystal with propor-
tional oven contro! to obtain its excellent stability. See
paragraph 1.2.10 for temperature stability and aging
rate specifications and assembly drawing 02-002-3031
in this section.

5.3 OPTION 002, REMOTE ATTENUATION

With Option 002 installed, attenuation of the QUTPUT
signal as described in paragraph 3.6.2 is fully program-
able. The format is shown in figure 3-6, and loading of
the attenuation bits occurs at the same time as the fre-
quency bits. Positive logic, as described in paragraph
3.7.1.3(Data Formats), is used. Internal registers store
the data and drive miniature relays to switch the appro-
priate resistor networks. The settling time of the relay
contacts is typically less than 5 ms.

Protective circuitry insures that when switching between
two levels of attenuation, the settling of the relays will
never cause atienuation less than either of the two
valid levels. Remote attenuator drawings (suifix -3077)
are located in section 8.

SECTION
OPTIONS

5.4 OPTION 004, 10 VOLT P-P OUTPUT (Model 5110
Only)

Option 004 increases the Model 5110 fixed output
amplitude from 1 Vrms to 10 Vp-p. Compatable with
Option 002, but not available with Option 013.

5.5 OPTION 006, TEMPERATURE COMPENSATED
CRYSTAL OSCILLATOR

Though not as stable as Option 001, Option 006 is suffi-
cient for most applications and is standard on the
Model 5100. See paragraph 1.2.10 for temperature
stability and aging rate specifications.

5.6 OPTION 013, UPPER FREQUENCY RANGE
EXTENSION

Option 013 extends the frequency range upper limit
from 2 MHz to 3 MHz. See Appendix A for additional
information and drawings.

5.7 OPTION 020, TTL OUTPUT

Option 020 provides a TTL compatahle square wave
signal at BNC labeled TTL QUTPUT. The TTL output
maintains the same frequency range and resolution
as the standard Mode! 5100 and 5110 outputs. The
TTL OUTPUT BNC replaces the VAR OUT BNC on the
Model 5100. See Appendix B for additional information
and drawings.

51
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6.1 INTRCDUCTION

This section describes procedures for verifying correct
operation of the instrument and for making the necessary
adjustments for optimum performance. If faulty opera-
tion is suspected, the steps in this section should be
followed to determine the origin of the problem. Section
7 of this manual contains a troubleshooting routine which
is keyed to the steps in this section. After each of these
conformance tests, there is a reference in parenthesis
(TS-#) to table 7-1 in section 7.

NOTE

The completion of the conformance test pro-
cedure returns the instrument to correct
alignment.

CALIBRATION LIMITS AND
TOLERANCES ARE NOT
INSTRUMENT SPECIFICATIONS

Instrument specifications are given in Sec-
ticn 1 of this manual.

Equipment required in the procedure:
ltem Minimum Use Specification

Variac {variable Voltage Range: 0 to line,
autotransformer) Current: 1 A

Wideband {25 MHz}, Two Channeis,
Vertical Sensitivity: 20mVicm,
Triggered Sweep.

VOM AC and DC Voltage Scales,
20,0002V on DC.

Calibrated in dB, Headé from
+ 20 dBm to — 80 dBm.

Range 1 Hz to 2 MHz with 1 sec
Gating interval. Must Accept
10 Vp-p sine wave.

Oscilloscope

RMS Voltmeter

Freguency
Counter

SECTION
CONFORMANCE TESTS

ltem Minimum Use Specification

Programiming Capable of setting all data lines

Unit (PGM) individually to TTL “0" or 1" and
generating bounceless LOAD puise
{see paragraph 3.7.2.1, LOAD
Line).

Frequency 1 MHz signal with TTL *'0"" and

Source “1.

See paragraph 7.3 for description of part designations
and IC socket numbering.

6.2 POWER SUPPLY

Equipment required for this test; VOM, variac, and
oscilloscope. Refer to section 7, power supply drawings
for component locations and schematic, Test points
are shown in figure 6-1.

1. Variac initial conditions: Dial set at OV,

2. Instrument initial conditions: Line cord connected
tovariac, power ON, local mode, frequency seiting
0 Hz, PGM disconnected.

3. Connect negative probe of meater to ground bus at
point A, figure 6-1. Connect positive probe to point
B and increase setting of variac until a reading of
+ 2.0 Vdc is reached. (TS-1)

4. Move positive probe to point C and verify + 5V DC.
(TS-1)

5. Move negative probe to point D, positive probe to
point E and verify + 5Vdc. (TS-1)

6. Move negative probe fo point A and positive probe
to point B. Increase setting of variac gradually,
watching the meter climb to approximately + 8Vdc
at full line voltage. (TS-1)

7. Scope initial conditions: Vertical sensitivity 1Vicm,
de coupled, free running sweep. Connect ground
lead 1o scope probe to point A.

8. Connect tip of scope probe to points F, G, and M,
reading 5.0Vdc at each point. The trace must be
“clean” with a maximum noise component of
200mvp-p. (15-2)
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9. Setvertical sensitivity to 5 V/icm onscope. Connect
tip of probe to point J and verify + 15.Vdc with
200 mV maximum noise. (TS-2)

10. Connect tib of probe to point K and measure
— 15 Vdc with 200 mV maximum noise. (TS-2)

6.3 CLOCK GENERATOR

Equipment required for this test: oscilloscope. Refer to
section 8, main board drawings for component locations
and schematic. Test point DC is shown in figure 6-1,

1. Instrument initial conditions: power ON, PGM
disconnected, 8 MHz clock (internal or external,
paragraph 3.3) connected.

2. Scopeinitial conditions: 5 V/div. vertical sensitivity,
dc coupling, 0.5 us/cm sweep.

3. Connectchannel Aprobe to test point DC and verify
anegative pulse waveformwith awidth of 40ns and
a period of 4.5 us. (TS-3)

6.4 FRONT PANEL DATA (MODEL 5100 ONLY)

Equipment required: Oscilloscope. Refer to figures 3-1
and 6-1 for part locations. S1 thru S10 are front panel
frequency switches right to left.

1. 5100 initial conditions: Power ON, local mode, fre-
quency setting 0 Hz.

2. Scope initial conditions: Vertical Sensitivity 5 V/div,
dc coupled, sweep 0.5 us/cm, sync triggered on
negative slope of channel A.

3. Connect ChAprobe topoint DC and verify a negative
pulse waveform with a width of 40 ns and a period
of 4.5 us. (TS-3)

4. Adjust position and sweep controls on scope so that
the positive-going edges of two consecutive pulses
are aligned with the first and the ninth vertical divi-
sion lines. See figure 6-2.

5. Connect Ch B probe on FPD (Front Panel ‘Data).
Signal should be logical ‘1", (TS-6)

6. The FPD waveform on Ch B represents the setting
of the front panel switches S1 through S9 in BCD
code, serial form. Negative logic is used so that the
logical 1" condition in step 5 reflects the 0 Hz
‘setting. With the scope adjusted as per step 4, the
first division of FPD represents S1, the second divi-
sion S2, etc. Within each of the nine divisions there
are four subdivisions corresponding to the 1-2-4-8
code for each switch, left to right.

7. Rotate S1 through its 12 positions verifying the
negative-logic BCD code in the first division of FPD
as described in step 6. See figure 6-3, waveforms
“a’ through “I'". (TS-7)

6-2

8. Repeatstep 7 for switches S2 through S9. See figure
6-3 waveforms “m’’ through ‘0", etc. (TS-7)

6.5 SAMPLE GENERATOR

Equipment required: Oscilloscope. Refer tomainboard
Assembly in section 8 and figure 6-1 for D/A converter
location and test points.

1. 5100 initial conditions: Power ON, local mode, fre-
quency set to 4 kHz.

2. 5110initial conditions: power ON, PGM connected,
all programming lines at logical *'0"" except 4 kHz
and ZERO PHASE. Enter LOAD pulse.

3. Scope initial conditions: Vertical sensitivity 5 Viem,
dc coupled, sync triggered on positive slope of Ch A.

4. Connect Ch A probe to DAC-1 and verify a square-
wave with a period of 250 us. (TS-8)

5. Adjust sweep of scope to set one full cycle of the
square wave in step 3 to fill 10 horizontal divisions.
See figure 6-3, waveform “a’’.

6. ConnectCh B probe to DAC-2 and verify waveform
“b" in figure 6-3. (TS-9)

7. lfmore thantwo channels are provided on the scope,
connect them to consecutive DAC pins allowing
easier comparison between signals. If only two
channels are available, Ch B will have to be checked
against CH A only.

8. Display the signalon DAC-3and compare with figure
6-3, waveform *‘c"’. (TS-9),

9. Display the signals on DAC-4 through DAC-11 and
compare with figure 6-3, waveforms *'d"’ through
“k". (TS-10)

6.6 DC OFFSET

Equipment required: Oscilloscope, PGM. Refer to Main
board Assembly, section 8, for location of parts.

1. 5100 initial conditions: Power ON, local mede, fre-
guency setting 0 Hz, LEVEL control fully ccw, con-
nect a jumper across R54, shorting it.

2. 5110initial conditions: power ON, PGM connected,
ZERO PHASE line set to logical 0", connect a
jumper between LPF IN and LPF GND.

3. Scope initial conditions: DC coupled, vertical
sensitivity — 20 mV/cm, free-running sweep.

4. Connectinstrument OUTPUT signal to scope. Adjust
R29 for minimum dc voltage. (TS-18)

Remove jumper.

6. Set LEVEL control fully cw (Model 5100). Adjust R55
for minimum dc voltage. (TS-18)
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6.7 FRONTPANEL FREQUENCY (MODEL 5100 ONLY)

Equipment Required: Frequency counter. Refer to figure
6-1 for component locations. S1 through S10 are the ten
front panel frequency switches numbered right to left.

1.

Initial Conditions: Power ON, local mode, 0 Hz fre-
quency setting.

Connect frequency counter to OUTPUT in order to
monitor frequency, 1 second gate interval.

Rotate S4 irom position 0 through position 9, verify-
ing the correct frequency on the counter. (TS-7)

Repeat step 3 with switches S5 through 89. (TS-7)

Remove the Hz CARRY jumper shown onmainboard
assembly drawing. Connect the blue mHz CARRY
jumper supplied in the plastic bag from point MT to
point MC.

Repeat step 3 with §1, S2, and S3 reading the fre-
guency on the counter in Hz for a setting of mHz on
the 5100. (TS-7)

Remove the blue mHz CARRY jumper and replace
the small, black Hz CARRY jumper.

Set S10to 1 MHz and S1 through 89 to 0 Hz. Read
1 MHz on the counter. (TS-16)

e 250 s

a) DAC-1

b) DAC-2

3 SR W WD S e———— T S G . o S WD S o RS 0 48 Ak e b o —

- " - ao—

c) DAC-3

d) DAC-4

e) DAC-5

— - e - - O

f) DAC-6

o — ;1 " A 03 0 > - > v S e AT R S R D Sab e S o -

- g ——

0 ot o o T R D W D — —— - - .

T T G) DAGT

B e L T T L e pp——

h) DAC-8

iy DAC-9

" ) DAC-10

k) DAC-11

Figure 6-4. Sample Waveform Generator
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6.8 REMOTE MODE

Eauipment required: Frequency counter, oscilloscope,
and programming unit. A bounceless LOAD pulse is
required. In the procedure below, this programming unit
is referred to as PGM. Refer to section 3 for detailed
remote loading instructions. Alllines are assumedtobe
logical 0" unless specified. Refer to figure 6-1 for com-
ponent iocations.

1. Instrumentinitial conditions: Power ON, local mode
{Modei 5100 only).

Connect PGM io rear panel connector,

Set PGM to remote. Verify REMOTE lamp (Model
5100) on front panel is lit. (TS-4D)

4. Connect instrument QUTPUT signal to frequency
counter with 1 second gate interval.

5. SetPGM tobinary-word, ZERO PHASE line tological
“1", and REMOTE line to logica! *'0"". Load logical
1" 's for frequency bits corresponding to 1 Hz
through 512 kHz and 1 MHz one at a time. Check
the frequency onthe counter after each load. (15-5)

6. Set PGM fo BCD-word and repeat step 5 with lines
corresponding to 1 Hz through 800 kHz. (TS-5)

7. Remove the Hz CARRY jumper shown on Mainboard
assembly drawing, section 8 Connectthe blue mHz
CARRY jumper supplied in the plastic bag from point
MT to point MC.

8. Set PGM to binary-word and load logical ''1'" ’s for
frequency lines corresponding to 1 mHz through
512 mHz, one at at time, The frequency counter
shouid indicate readings of 1 Hz through 512 Hz,
{TS-5)

9 Set PGM to BCD-word and repeat step 8 with lines
corresponding to 1 mHz through 800 mHz. {TS-5)

10. Set PGM to binary-byte. Set PGM mHz lines 1o
{512 + 128 + 32 + 8 + 2)and enter three LOAD
pulses, Set mHz switches to (256 + 64 + 16 + 4
+ 1yand enter one LOAD pulse. Counter should read
341,682 Hz. (TS-5)

11. SetPGMonBCD-byte. SetmHz lines to (400 + 100
+ 40 + 10 + 4 4+ 1)andMHzlineto 1. Enter three
load pulses. Set mHz lines to (400 + 200 + 100
-+ B0 + 8 + 1)andenter one LOAD puise. Counter
should read 1,789,555 Hz. (T8-5)

12. Remove the blue jumper and reptace the black
jumper.
NOTE

Steps 13, 14 and 15 pertain only to Model
5100. For Model 5110, skip to step 16.

13. Set PGM to binary-word, local, 2 kHz.
Set 5100 to local, 1 kHz,
Connect OUTPUT to both frequency counter and
oscilloscope.
QUTPUT should be 1 kHz sinewave. Set PGM to
remote mode.
QUTPUT should not change. (TS-5)

14, Enter LOAD pulse. Verify OUTPUT frequency
changes to 2 kHz. (TS-5)

15. Set PGM to local mode. Verify OUTPUT frequency
changes to 1 kHz, (TS-5)

NOTE

Steps 16 and 17 pertain only to Model 5110.
For Model 5100, skip to paragraph 6.9.

16. Set PGMto Binary-word, setand LOAD afrequency
of 1 KHz. Connect QUTPUT to both frequency

counter and oscilloscope. Output should be 1 KHz

sinewave.

17. SetREMOTE line tological **1"", setand LOAD a fre-
quency of 2 KHz. Verify output signal-does not
change.

6.9 INTERNAL OSCILLATOR

Equipment reguired: Oscilloscope, and an external
1 MHz frequency standard. The waveform of this signal
is arbitrary but for each cycle it must enter the limits of
logicai ‘0" and logical ''1" voltage levels. The absolute
maximum limits are =5V,

1. Instrument conditions: Power ON, ZERO PHASE line
tological "'0" {Model 51100nly), local mode (Model
5100 only), frequency setting O Hz, input reference
selector in INT position, output reference selector
in 1 MMz position. See Mainboard Assembly draw-
ing, section 8.

2. Scopeinitial conditions; Vertical sensitivity 5 Viem,
sweep 100 nsfcm, sync¢ triggered on Ch A.

3. Connect external 1 MHz standard to Ch A of scope
and adjust trigger to lock the waveform.

4, Connect the REF QUT signal from the instrument
rear panel to Ch B. Verity a 1 MHz square wave.
{TS17)

5. Locatetheproper FREQADJhole onthe rear panel.
With a small, non-metallic flat-bladed screwdriver,
adjust the slug so that the waveform of Ch B is
stationary with respect to Ch A. (TS-17)

6. Connectthe 1 MHz standard to the REF IN jack on
the rear pane! of the instrument and verify that the
leading edges of the waveforms of Ch Aand Ch B
are phase-tocked at 180°, (TS-17)
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6.10 STANDARD ATTENUATOR (MODEL 5100 ONLY)

Equipment required: RMS voltmeter.

1.

5100 initial conditions: Power ON, local mode, fre-
quency 1 kHz, attenuation 0 dB, LEVEL fully
clockwise.

Connect the meter to the OUTPUT jack and verify
a reading of greater than +13 dBm. Note this
reading as the 0 dB reference point.

Add attenuation in steps of 1 dB from 0 dB to 85 dB
and verify the attenuation relative to the reference
point. Attenuation error must lie within the limits of
+0.5dBuptos0dBand — 2.0, +0.5dBupto85dB.

6.11 PROGRAMMABLE ATTENUATOR (OPTION 002

EQUIPPED UNITS ONLY)

Equipment required: RMS voltmeter, and a programming
unit capabtle of setting the attenuator data lines to logical
“'0" or logical "'1"" as directed.

1.

Verify local mode operation (Model 5100 only) by per-
forming paragraph 6.10, standard attenuator test.
(TS-19)

Connect PGM to Model 5100 or 5110 rear panel

connector, verify Power ON and meter connected
to output jack.

Set to REMOTE mode (Model 5100 only). Set PGM to

binary-word and remaining PGM lines to logical *‘0”
except 1 kHz and ZERO PHASE. Enter load pulse.

Enter and LOAD logical 1's on lines A1 through A7
one at a time, verifying the correct attenuation on
the meter within the limits specified in paragraph
6.10, step 3. (TS-19)

6-7
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7.1 INTRODUCTION

In the event of a malfunction, a mechanical inspection
is advised before proceeding with troubleshooting
procedures. Ingpect all IC's for proper seating in each
socket; check proper insertion of the two plug-in PC
cards in the connector sockets,

7.2 TROUBLESHOOTING CHART INSTRUCTIONS

If troubie develops, start with the Conformance Test
Procedure (CTP}insection 6, following it until adiscrep-
ancy is found. Refer to the TS (TroubleShooting) pro-
cedure which appears in parenthesis after the non-
conforming item and start troubleshooting at that portion
of the troubleshooting chart, table 7-1.

Set up the Test Conditions, connect the appropriate
equipment to the Test Point {shown in figure 6-1) and
verify results in each Observation row. If the Observa-
tion description is verified, continue downward {o the
next Observation, changing Test Conditions and Test
Point as necessary.

If the Observation is not verified, refer to the Remedy
column in that row. Perform each part of the Remedy
instructions in the order shownone at atime and recheck
the results with the Observation column until Observa-
tion checks.

When the results are corrected, return to the section 6
procedure and recheck the test which faited previously.
If the test still fails, return to the troubleshooting chart
and resume testing with the last step performed
above.

SECTION
TROUBLESHOOTING

lfthe troubie is not found after exhausting the steps within
one procedure, do not continue into the next procedure,
Rather, return to the section 6 procedure and repeat all
tests made to that point, hopefully uncovering some
earlier discrepancy not noticed before.

{f the cause of the problem cannat be found, the factory
should be consulted. Acomplete and accurate descrip-
tion of the problem should be made in order to heip locate
the cause. If the unit is to be returned to the factory, a
written and pictorial report should be enciosed to aid in
duplicating the operating conditions under which the unit
failed. Send all correspondence to:

Customer Service
Wavetek San Diego, Inc.,
9045 Balboa Ave.

San Diego, CA 82123
Telephone {619) 279-2200
TWX: (910) 335-2007

7.3 PART DESIGNATION AND IC SOCKET
NUMBERING

Part designations may be found on the assembly draw-
ings in section 8. The assemblies are numbered as
follows:

A1 — Mainboard Assembly

A2 — Front Panel Scanner Board Assembly
A3 — Attenuator Board Assembly

A4 — Front Panel Assembly

AL — Rear Panel Assembly

Designations for pins on IC sockets are in the form
UXX-YY where XX is the IC socket number and YY is the
pin number. Pin numbers for top views of the three sizes
of IC package used are shown in figure 7-1.

IC socket numbers on Assemblies A1 and A2 are etched
into the bottom side of the PC board.

Scans by ArtekMedia © 2008



DEPRESSION —

24 23 22 21 20 19 1B 17 16 15 14 13
minininininininininEniN

16 15 14 13 12 13 16 9
NS nEnEnEnERER|

16 PIN

NOTCH :}j

DOT — 0O

24 PIN

14 13 1211 10 ¢ 8

NN NN NN
1 2 3 4 5 8 7 B 9 10 1112 14 PIN
O
12 3 4 5 6 7
Figure 7-1. DIP Pin Numbering (Top View)

Table 7-1. Troubleshooting Chart

T5-1. Low ar Unregulated Digital Supply Voltage

Test Test Correct
Conditions Poaint Observation Remedy
1. Power off Check fuse Replace if necessary.
1. Power on A5T1 Measure 5Vac Check continuity of line cord, fuse holder, and
PRI #1 power switch S2B. Replace if defective.
0-115
2. Apply 5Vac across ; AST1 Measure 5Vac
line cord (10Vac for PRI #2
for units that are 0-115
switched to 230Vac
line power byl the A5T1 Measure 0.4Vac 1. If voltages are ali zero, replace transformer
power selection SEC #1 A5T1.
switch on the back 0-8 2. 1f one or more voltages are low, check for shorts
panel} or opens in wiring to bridge rectifiers.
ABCR1- 3. Check bridge rectifiers ASCR1, CR2, CR3.
AC Input
A5TH
SEC #2
0-18.5
Measure 0.75Vac
CR2
AC Input
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Table 7-1.

TS-1. Low or Unregulated Digital Supply Voltage (Cont.)

Troubleshooting Chart (Continued)

Test Test Correct
Conditions Point Observation Remedy
1. Power on ABTH 1. 1f voltages are all zero, replace transiormer
SEC #3 AST1.
2. Apply 5Vac across | 0-16.5 2. If one or more voltages are low, check for
line cord (10Vac for Measure 0.75Vac shorts or opens in wiring to bridge rectifiers.
units that are CR3 3. Check bridge rectifiers ABCR1, CR2, CR3
switched to 230Vac AC Input
line power by the
power selection Across 1. Check for shorted C1, C2, C3, Q1, Q2, Q3 and
switch on the back C1 replace.
panal)
ACross Measure 0.8Vdc 1. Check for shorted C6, Q4, and replace
Cé
Across 1. Check for shorted C7, Q5, and replace.
Cc7

TS-2. Low or Zero Regulator Voltage

Test Test Correct
Conditions Point Observation Remedy

1. Power on F As per CTP 6.2-8* Replace Q3.

2. Normal fine G Asper CTP 6.2-8 | Replace Q2.
voltage

H As per CTP 6.2-8 Replace Q1.

J As per CTP 6.2-9 Replace Q4.

K As per CTP 6,2-10 HAeplace Q5,

*Conformance Test Procedure, paragraph 6.2, step 8.
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Table 7-1.

Troubleshooting Chart (Continued)

TS-3. No DCLK at test Point DC (See figure 7.2 for timing signals)

Test
Conditions

Test
Point

Correct
Observation

Remedy

1. {Model 5100):
Local mode

{Model 5110} PGM
Disconnected

2. Power on

3. Clock jumper to
INT position or inject
8 MHz reference
signal

U96-1

8 MHz pulse wave-
form

Check power supply voltages. Replace xtal
oscillator Y1.

Ur-6

Negative pulse
waveform. CLK.
Width 40 ns; period
125 ns

Replace U85, U89, U70, U81, U96.

ue-8

Negative pulse
waveform. AGLK.
Width 40 ns; period
125 ns

Replace U6, U7, U8, U8, Uz22.

U18-8

Negative pulse
waveform. BCLK.
Width 40 ns; period
500 ns

Replace U5, U4, U118, U70,

U186

Negative pulse
waveform. CCLK.
Width 40 ns; period
1.5 us

Replace U17, U18, U189,

U19-6

Negative pulse
waveform. DCLK.
Width 40 ns; period
4.5 us

Replace U29, U18, U139, US3.

U19-8

Negative pulse
waveform. ECLK.
Width 40 ns; period
4.5 us

Repiace U183, U10.

TS-4a, REMOTE Lamp Always Cn {Model 5100)

Test Test Correct
Conditions Point Observation Remedy

1. REMOTE butten in | U224 Logical "*1" Programmer Is causing remate mode, Check

out position programming.
yz22-2 Logical 1" 1. Replace U22, U10.

2. Test and replace 5-2A if necessary.
Ut0-9 Logical 0" Replace U10, U19, U70.
74
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7125 v
I | l | I I I | I 5314 D
—*= ns 2 j I
fest— 500 NS e’
| | | | | I | | | l 5313 D3 L
L L L | 11 s312 x|
~40 ns :
-;-!_[——- 1 1 1 I 1l DESCRIPTION OF IC’S
r=— 500 ns —w= ICNO | PARTNO. | PINS TOVCC | PINS TO GND
jest— 500 ns —--l
1 J_!.___I ] 4 122.7410 14 7
— Sus -
3 . N ! ] EE— 5 122.0106 16, 1 8
! 6 122-7404 14 7
_I l [ 7 122-9015 16 8
) I——I 8 122.7474 14 7
...‘.'“.._ ~d0 ns “ ” 9 122-9015 16 8
%—- 1.5 us ) : 10 1227474 14 7
' 16 122.7400 14 7
17 122.7474 14 7
18 122-7400 14 7
19 122-7440 14 7
NOTES: 20 122.7474 14 7
D1, D2, D3, D4 are active pulse waveforms as drawn 24 128.2330 14
only during a change of frequency. Normally, D1 is at
logical "0" and D2, D3, D4 are at Jagical "1, 22 1227400 14 7
To create a cortinuous change of frequency condition 27 1227474 14 7
to observe active D1, D2, D3, D4 remove assembly A2- 28 1297400 14 7
scanner board from its connecior,
29 122-7474 14 7
30 122-7400 14 7
31 122-0100 14 7
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DESCRIPTION OF IC'S
ICNO | PARTNO. | PINSTOVGC | PINS TO GND

32 1229015 16 1,8,15
33 122-9015 16 1, 8,15
34 122-0108 16 8,9
39 1227451 14 7
40 122-7400 14 7

41 122.7474 14 7
42 1227474 14 7
43 122-8283 5 7,8,12
44 122-7474 14 7
50 122.7404 14 7

51 122-7410 14 7
52 1227410 14 7
53 1220106 16 7,8
54 122.7474 14 7
60 122-7440 14 7

61 122-7400 14 7
62 122.7410 14 7
70 122-7437 14 7

Figure 7-2. Basic Timing Signals
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Table 7-1.

TS-4b. REMOTE Lamp Always Off (Model 5100)

Troubleshooting Chart (Continued)

Test Test Correct
Conditions Point Observation Remedy
REMOQTE button uz22-3 Logical 1" 1. Replace U22, U10.
pressed 2. Test and replace S-2A if necessary.
U70-11 Logical 0" Replace U19, U10, U70.
Replace L1.
TS-5. Remote Operation Incorrect
Test Test Correct
Conditions Point Observation Remedy
1. Disconnect u10-5 Positive pulse Replace U31, U20, U10.

Programmer

2. Connect jumper
from U31-4 or LD to
U53-10 or BC

3. Remote mode

4. Jumper from
U34-7 or W to GND

waveform. Width
125 ns; period
4.5us.

Replace U22, U9, U8, U7, U34, U4, U1,

TS-6. Incorrect Static Front Panel Data Stream {Model 5100)

Test Test Correct
Conditions Paint Observation Remedy
1. Local mode J1-19 Negative puise Replace U95, A2U1 thru A2U8, A2U10; go to
waveform. ACLK TS-3.
Width 40 ns; period
125 ns
2. 0 Hz front panel J1-12 Logical “1" Replace U10, A2U3. Go to TS-4a.
setting
A2U9-8 Negative pulse Replace A2U9, Verify C3 on J1-1 and A4B3 on
3. Scope sync as per waveform J1-2.
CTP 6.4-4 AdeB3eC3 Width
125 ns; period
4.5 us
J1-10 Logical 1™ Replace A2U4 through A2U8 until J1-10 is

logical “1".

*Conformance Test Procedure, paragraph 6.4, step 4.

7-6
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Table 7-1. Troubleshooting Chart {Continued)

TS-7. Incorrect Front Panel Stream (Model 5100)

2. Scope sync as
CTP 6.4-4*

Test Test Correct
Conditions Point Observation Remedy
1. Local mode J41-10 As per CTP 6.4-7 Go through TS-6.

or -8

Replace A2U1 through A2U8 until data is
correct.

*Conformance Test Procedure, paragraph 6.4, step 4.

TS-8. Sample Generator Malfunction

Test Test Correct
Conditions Point Observation Remedy
Model 5100:
1. Local mode U98-11 Negative pulse Replace U95, U89, U986, to to TS-3.
Model 5110: waveform. Width
1. PGM connected. 40 ns; pericd
2. ZERO PHASE at 125ns
legical 1.
Models 5100 and
5110: U25-10 Replace U95.
1. 8 MHz clock
(internal or external)
connected.
2. 4 kHz frequency Ues-9 Logical ‘1" 1. Verify A5J1-25 (ZERQ PHASE} is logical 17 If
setting. not, correct it.
2. Replace U79, U98, US0.
Model 5100:
1. .001 Hz front Pins #12 Logical *‘0" Go to TS-11.
panel setting to150n
Model 5100:
1. Set PGM to utz, ua2s,
Binary-word. U35, U46,
2.8et 1 mHz U55, UB3,
frequency. u72, Uso.
3. Enter LOAD pulse. | Pins #13
to 15 0n
U1
U112 Logical 1"
U36-13 Positive pulse Replace U2, U13, U24, U15, U26, U25, U3, U14.
waveform. Width
125 ng; period
125 us. See figure
7-3.
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SIGMAL LOCATION
FOR GIVEN
FRONT PANEL SETTING:
1 mHz 1Hz 1 KHz
—anfem— 12545 U36-13 U64-13 usss
125 us
-4 I 4i
61us 64 us U25.14 us7.13 u74.15
# | g L
i
.I . 29 us I 32 us I | L U25.13 UaB15  uTL14

I:m..s:l:wps:q | | I | I I U14.15 U48-14 U74-13
__-li,';l_fﬂ‘s I' | l ] . | I_ I r I I I | | | | U144 UaB13  UTa2

1us U14-13 U4g8-12 UG65-15

1

-—E!-—‘lns

U315 u3r-14 U65-13 !

SCALE EXPANSION ‘
12,5 us 325 1

1
-

el 1
L L]
——-U:'_LZEI_‘ I J | r | I I | :-: | [ ” | U315 UaT-14 UBS-13
i_._gf_,s._...
lus[ ] I | U314 Lar13 UB512
250”5":|H:||||||I||H||H||”|||Il“'lllll“l”lli} U313 U312 U715 :
“”””””l”I””“””“””””“"”””””””“”"”"”””“””II”"“”I}E”“”””“”” ”“Il U312 U2515  UST-14
I A

_...:‘:.....125,.@

——

KEY:

-=-=—== Logical "1"
NOTES: —I ]— —- Logical "0"
1. For each column, set frequency shown

and sync on top waveform. Verify each
signal from bottom to top.

2. If top waveform is missing or incorrect,
start with bottom signal and work upwards
until incorrect signal is found. Start
troubleshooting at this point.

Figure 7-3. Accumulator Signals
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Table 7-1.

T5-8. Sample Generator Malfunction (Cont.)

Troubleshooting Chart (Continued)

Test Test Correct
Conditions Point Observation Remedy
Model 5100:
1.1 Hz front panel Pins #12 Logical 0" Goto TS-11.
setting 15 on U1, :
Model 5110: U1z, uzs,
1.Set 1 Hz U46, USS5,
frequency. ues, u7z,
2. Enter LOAD pulse. | U80. Pins
#1310 15
on U35
U35-12 Logical *1"”
U64-13 Positive pulse Replace U386, U47, U56, U38, U49, U25, U37,
waveform. Width u4s, US7.
125 ns; period 125
us. See figure 7-3.
Model 5100:
1. 1 kHz front panel Pins #12 Logical “0" Goto TS-11.
setting to 15 on
Model 5110: ‘U1, U2,
1. Set 1 KHz Uz3, U35,
frequency. U486, US55,
2. Enter LOAD pulse. | U72, USQ.
Pins #13
to 15 on
ues
ugs-12 Logical ‘"1
U5s8-5 Positive pulse Replace U84, U73, U82, UB6, U5, U74, USS,
waveform. Width Us4.
125 ns; period
125 ps. See figure
7-3.
ua3-o 1 kHz square wave | Replace U83, U295, US2.

TS-9. DAC-1, 2, or 3 Incorrect

Test
Conditions

Test
Point

Correct
Observation

Remedy

Replace UB5, U78, U8, U87, U8s, Ug5, U9Q,
U1, Uz, U77, U6, Uss, Ue7, U7e, Us4, U104,
U105, U94.

7-9
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Table 7-1.

TS-10. DAC-4 through DAC-11 Incorrect

Troubleshooting Chart (Continued)

Test
Conditions

Test
Point

Correct
Observation

Remedy

Replace U90, U92, U93, U100, U101, U102,
U103, Uo4.

TS-11. Incorrect Frequency Register Contents (Model 5100)

edge of U53-13 or
D3

2, Set front panel
switches to
819,819.819 Hz

K

*1010..."" pattern
during logical **0”
portion of U53-13.
One alternation per
250 ns. There are
nine 1's and nine
0's

Test Test Correct
Conditions Point Observation Remedy
1. Remove A2U10 U53-12 or | Negative pulse Replace U52, U44, U53, U19.
{scanner assy) D4 waveform. D4
width 4.5 us;
2. Local mode period 18 us
1. 8ync on negaiive Ue0-8 Negative pulse Replace UB0, US1, U52, U1, U41, U40, U4.
edge of U53-12 or Us1-12 waveform. Width '
D4 ' Us1-6 40 ns; spacing
125 ns. Pulses
blanked to logical
1" during logical
“0" portion of
U53-12. There are
108 pulses within a
period of U53-12.
u70-6 Same as U53-12. Replace U70, UB2.
1. Sync on negative U112 or Alternating Replace U39, U8BD, U72, U863, US55, U46, 135,
edge of U53-14 or QH “1010..." pattern uzs, U1z, u1.
p2 during logical 0"
portion of U53-14.
2. Set front panel One alternation per | Check CTP 6.4.
switches to 125 ns. There are
555,555.555 Hz eighteen 1's, and
eighteen 0's
1. Sync on negative U8ao-2 or Alternating Replace U32, U30, U43, US54, U44, U42, U33,

u40.

7-10
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Table 7-1.

Troubleshooting Chart {Continued)

TS-12. Incorrect Frequency Register Contents — Binary-Word Mode

Test Test Correct
Conditions Point Observation Remedy
1. PGM Discon- U10-9 Logical ‘1", Replace U22, U10, go to TS-3.
nected.
2. Connect U34-6, U10-5 Positive pulse Replace U31, U20, U10.
U34-7, and U34-8 waveform. )
together. Width = 125ns;
Period = 4.5us.
3. Connect U18-4 to
u31-4.
4. Connect U22-1 to | U70-6 Logical 0" Replace U70, U62, US3.
U227,
ueo-8 Negative pulse Replace U34, U7, U4, U41, U490, U6G1, U52, UED,
ust-12 waveform. Us1.
Us1-6 Width = 40ns;
U51-8 Period = 4.5us.

Remove All Jumpers

T5-13. Incorrect Frequency Register Contents — BCD-Word Mode

b2.

Test Test Correct
Conditions Point Observation Remedy
1. PGM Discon- U60-8 Negative pulse Replace UB0, US1, US2, U61, U41, U40, U4,
nected. U51-12 waveform.
2. Connect jumper Us1-6 Width = iOns;
between U52-12 and spacing = 125ns.
Us52-7. Pulses blanked to
. logical *‘Q"" portion
3. Sync on negative of U53-12. There
edge of D4 or are 108 pulses
USs3-12. within a period of
us3-12.
u70-6 Same as U53-12. Replace U70, UB2.

1. 8ync on negative U112 or Pattern of Replace U1, U12, U23, U35, U46, US55, UGS,
edge of U53-14 or QH *'000000000001™ U72, Uao, U39.

repeated three
times during logical
“0" portion of D2.
Bit spacing is
125ns. 36 bits dur-
ing D2.

7-11

Scans by ArtekMedia © 2008



Table 7-1.

Troubleshooting Chart (Continued)

TS-13. Incorrect Frequency Register Contents — BCD-Word Mode (Cbnt.)

Test

D3.

repeated three
times during togical
“Q’" portion of D3.
Bit spacing is
125ns. 36 bits dur-
ing D3.

Test Correct
Conditions Point Observation Remedy
1. Sync on negative usp-2 Pattern of Replace U32, U30, U43, U54, U44, U42, U33,
edge of U53-13 or or K 100001101100 U40, U39,

Remove All Jumpers

Foliow procedure in paragraph 6.8.

Replace U7, U40, UB2, U70, U52, U51, UBO.

TS-14. Incorrect Frequency Register Contents — Byte Modes

Test
Conditions

Test
Point

Correct
Observation

Remedy

Follow procedure in paragraphs 6.8-10 and 6.8-11

Replace U9, U8, U7, UBO,

TS-15. No 1 MHz Qutput

Test Test Correct
Conditions Point Observation Remedy
Replace U81, U97.
TS-16. 1 MHz Operation Incorrect
Test Test Correct
Conditions Point Observation Remedy
1. 0 Hz setting U279 Logical 0’ Replace U27, U16, U28.
1.1 MHz setting Logical 1"

Replace U82, U84, U83.
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Table 7-1.

TS-17. Crystai Cannot Be Adjusted into Proper Range

Troubleshooting Chart {(Continued)

Test Test Correct
Conditions Point Observation Remedy
Replace U96, U98, U91, C13.
Replace XTAL Y1.
TS-18. Qutput Amplifier Defective
Test Test Correct
Conditions Point Observation Remedy

Refer to the Main-
board schematic
03-004-3100, sheet
4 in section 8 for
dc voltage test
points, and verify
these voltages.

Replace defective components.

TS-19. Programmable Attenuator (Model 5100 with Option 002 Only)

Programmer

2. Connect jumper
from U314 or LD to
U53-10 or DC

3. Remote mode

4. Jumper from
U34-7 or W tc GND

waveform. Width
125 ns; period
4.5 us.

Test Test Correct
Conditions Point Observation Remedy

1. Local mode J2-4 or AC | Logical 1" See 75-4.

{Model 5100 Only)
A3UB-14 + 5VDC Replace A3Q1.
A3U8-3 Logical “0” Replace AZU8.
A3U8-6

1. Disconnect A3U9-5 Negative pulse Replace A2US.
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Table 7-1.

Troubleshooting Chart (Continued)

TS-19. Programmable Attenuator (Model 5100 with Option 002 Only, Cont.)

Test
Conditions

Test
Point

Correct
Observation

Remedy

Remove jumpers
above. Test each
attenuator bit in local
and remote modes
as per CTP 6.11

For errors in atten-
uation settings of:

1dB
2dB
4 dB
8dB
10dB
20dB

40 dB

Replace following parts on assembly A3;

A3-U2,-U1, -U9, Ki1.

A3-U2,-U3, -U10, -K2,
A3-U3, -U4, -U10, -K3.
A3-U4, -U5, -U11, -K4.
A3-Ug, -U5, -Ut1, -K5.
A3-U§, -U7, -U12, -K86.

A3-U8, -U7,-U12, K7.

TS-20. Programmable Attenuator {(Model 5110 with Option 002 Only)

Programmer

2. Connect jumper
from U31-4 or LD to
LU53-10 or DC

3. Jumper from
U221 to U22-7.

4. Jumper from
U34-7 or W to U34-8.

waveform. Width
125 ns; period
4.5 us,

Test Test Correct
Conditions Point Observation Remedy
1. Power On A3U8-14 + 5vVDC Replace A3Q1.
1. Disconnect A3U9-5 Negative pulse Replace A2U9.
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8.1 DRAWINGS

The following assembly drawings {with parts iists) and
schematics areinthe arrangement showninthe “CON-~
TENTS" section under “DRAWINGS."

8.2 ORDERING PARTS

When ordering spare parts, please specify part number,
circuit reference board, serial number of unit and, if
applicable, the function performed.

SECTION
STANDARD CIRCUITRY
PARTS AND SCHEMATICS

8.3 ERRATA

Under Wavetek’s product improvement program, the
latest electronic designs and circuits are incorporated
into each Wavetek instrument as quickly as development
andtesting permit. Because of the time needed to com-
pose and print instruction manuals, it is not always pos-
sible to include the most recent changes in the initial
printing. Whenever this occurs, errata pages are pre-
pared to summarize the changes made and are inserted
inside the shipping carton with this manual. If no such
pages exist, the manual is correct as printed.
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AMD DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPHODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION.

REFERENCE DESIGNATORS ~ | PARYT DESGCRIPTION | ORIG-HMFOR-PART-NO HFOR | waAvETEX MO. arv/eT
|
3 BOTTOM COVER ASSY: 002, 072 1
: BLACK
7 : RACK MOUNT STYLE 11 002, 3097 1
1 ASSY: BYNTHESIZER 002. 3100 1
5100
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80 CNT
11 ) PATCH CORD: & BLUE | 445-3006-03-03-16 caren | 392 0101 1
15 ; WNOB: PUSH BUTTON BLK| B3Ot CAL 370. 0713 L]
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.
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1
|
4
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‘ PAGE 1

REMOVE ALL BURRS DATE
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THLE
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THIS DOCUMENT CONTAINS PROPRIETARY INFOA.
MATION AND DESIGN  RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPACOUCED FOR ANY
REASON EXCEPT CALIBAATION. OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION,
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N/
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I REV l ECM I ay IDATE' AP
™S CONTAINS TARY INFOR:
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASONW EXCEFT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION,
REFERENCE DESISNATORS PART DESCRIPTION ORIG-HFCR-PART-NO HMFGR | WAVETEK NO. QTYv/PT REFERENCE DESIONATORS PART DESCRIPTION DRIG-MFOR-PART—ND MFGR WAVETEK NO, aTY/PT
I
A4 PANEL ASSEMBLY FRONT 001. 3100 1 '
5100 47 WIRE: #24 AWG STR 1124 WEICG | 378.1734 1.0
ORANGE
NONE LOCAL ATTENUATOR 3100 002, 3066 1 i
. 51 WIRE: #24 AW@ ETR 1124 WEICD I78. 1734 .0
3 SIDE FRAME ASSY SET 002. 3057 1 YELLOW
AS PANEL ASSY REAR 5100 002. 3086 1 48 WIRE: #24 AWC BTR 1124 WEICO | 978. 1734 .8
GREEN
Al MAINBOARD ASSY 5100 004. 3100 1
57 SLVNG: PLASTIC FBERGLS 378. 3161 . &
AS=JR BPK CABLE ABBY: SHLD 009. 0391 1 #18AK0
RED FMD 5100
NONE M SCR: ST IN PH 2-%& 301, 2082 2
NONE LABEL: SERTAL FS5-8660 WYTK 1400-03-8660 | 1 X 5/1& PH
NUMBER/FILTERS &
SYNTHESIZERS 2 M SCR: ST IN 440 X 381. 4062 4
. 3/8 PH
NONE 0SC: VOLT €ONTR BMHZ | 2511457 VECT 173. 8100 1
(AP NODNE M SCR: BT IN PHP 3B1. 4142 4
4-40X7/8 PH
21 CARD SUIDE vea-z3 BIVAR 2100-046-0024 4
29 M SCR: ST IN PH 301, BoBR 2
NONE SUPER KIT 2500-5100-03 WYTH RS00-5100-03 | 1 B-32X1/2 PH
NONE TY=HRAP TY-523M T 2800-00-0006 | 2 28 M SCR: BT ZIN SL 3Bb. 6061 &
6-32X3/6FPH TYPE F
18 TRIN: FRONT TOP HP40310=-4 BUKEY § 307. 0714 2 '
SUPR/SNUE 12 NONE NUT: HEX 65 2-2&x%/32 367, 2031 2
A
43 SPACER: SWITCH NYLON | FW4-0&2 MICRO | 349.2010 2
1/16% 31 NUT: MX ST IN 5B7. 4080 &
4-40X1/4 AF
TTLE ASSEMELY NO. REV TITLE ASSEMBLY NO, REV
WavETEK o002, 3100 L WaveTek 002, 3100 L
PARTS UIST ASSY: SYNTHESIZER 3100 PARTS LIST ASSY: SYNTHESIZER 3100
. PAGE 1 . PAGE 3
REFERENCE DESIGNATORS PART DESCRIPTION DR 19~MFRR=-PART-ND MEGR WAVETEK NO. ATY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR | WAVETEK NO. GTY/PT
14 CONN: PLUG. SHORTING | 4612871-01-03-10 eTe 232, 0201 <}
az NUT: HX ST 2N 387, 8080 2
38 LUG: SOLDERt AMGLED #&| 141&-& SMITH | 339. 0004 1 8-32x1/4 AF
20 BUMPER: MLI=PLAS SJS02701IM an 3&1. 2000 ] 34 WASHER: FLAT STL ZN 388. 0040 &
. 320X. &35 HRY e
22 NONE MEY: POLARIC PC COMN | S0-PK-1 CINCH | 370.0301 2 as WASHER: FLAT STL & 368, 0060 ]
IN-CONT . 1471ID . 31200 . O28THK
. 59 LABEL: CAUTION FREG. 371. 1001 1 NONE WASHER: SPLT LX STMLS age, 1022 2
ADJ. 2
41 TIE: CABLE NY NAT PLCIM-S4-1 PANDT | §77. 4002 1 <73 WASHER: EXT LK STL ZN 388, 1041 8
(CLAP) I
45 WIRE: BUSS TINNED #18| Wi1Bie WEICO [ 378. 0400 b az WASHER: EXT LK STL ZN 388, 1081 2
AUC #8
50 WIRE: %18 AWG STR 1118/1% WEICO | 378. 1404 .2 NDNE WASHER: FLT NYL %4 a88. 3040 2
BLACH 174D X 1787
53 WIRE: #22 AWG STR 1122 WEICD | 378, 1604 .10 a3 NUT: CLENGH STL IN 299, 1002 R
BLACK, 4-40 . 031 THK
49 WIRE: #24 aWG STR 1124 MEICO | 378. 1704 .2 NONE BHRINK TUBING.1/8 IN | FIT-221~1/8 ALPHA | 5001-R0-2000 | 3
BLACK
52 WIRE: 824 aWg STR 1124 WEICO | 378.1714 L&
BROWN -
48 WIRE: #24 AW3 BON 1524 WEICD | 378. 1719 1 E
BROWN ]
TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO. REV E
WaveTeEk 002, 3100 L WAVETEK 002, 3100 L
ASSY: SYNTHESIZER 5100 ASSY: SYNTHESIZER 5100
PARTS LIST . PARTS LIST
PARE 2 i PAGE 4
AEMOVE ALL BURRS OATE
MATERIAL
TITLE
AELEASE APPROV
PARTS LIST
TOLERANCE UNLESS
[Finisn oT SPECIFIED CHASSIS
XXX 2010 ANGLES =1
. WAVETEK PROCESS XN 2030
00 NOT SCALE DWG  |MOREL MO OnG NO 53
NOTE UNLESS GTHERWISE SPECIFLED SCALE 5100 002.3100 L
_ , 58 23338 sueer 1 or
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THIS DOGUMENT CONTAINS PROPRIETARY INFOA
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION.
Ll
REFERENCE DES1GNATORS PART DESCRIPTION OR1G-MFGR-PART-NO MEGT WAVETEH NOD. aTy/PT | | REFERENCE DESIGNATGRE FART DESCRIFTION DR16-MFGR-PART-NO WEGH WAVETEK NO. aTY/P1 REFERENCE DES1GNATORS PART DESCRIPTION DR 1G-MFGR-PART=NG MFGR WAVETEK NO. aTY/PT
€23 €4 C5 C4D CA1 C4R2 C&T | CAR, MOND. 0. 1UF SOV SR2tSE10224T AVY 100. 4102 35 TCR
Cod C&5 Cos CoB Cad €70 G7I| 25U R23 REE. CFLM 220 OHM 5% 116, 1221 1
€72 G732 C74 C73 €74 €77 €78 1744 uro ug7 U: QUAD 2 IN NAND BN7437N-3 Las 122, 7437 e
€79 CE0 CB1 CBX €83 CB4 COD BUFFER
ca7 €BA CBY C0 CY1 €92 C93| RS9 RES. CFLM 390 OHM 3% 114, 1391 1
17484 ULY us0 U9S U: DUAL 4 IN NAND DM7A40N/ A+ NSC 122, 7440 3
ci2 CAP MICA FX VAL DIP CMDSEDZ20J03 CDE 101, 0220 1 BUFFER
QUPF 8% ~20+100PPM/C RS4 RES) CFLM 47G OWr 5% CF1/A4-4700HM, 3% STHPL | 116. 147t T
500V 1744 uag U: DUAL 2 IN 2w ADI SNY481N-3 T1 122. 7431 1
GATE
LE1 CAP FX VAL,DP RICA C¢HOSEDS10J03 CDE 101. 0510 1 R31 R43 REE. CFLM 360 OHM 5% 116 1941 2
S1PF 8% -20+100PPM/C 1784 UL0 U17 U20 U27 U295 U41 U42| U: DUAL B TYPE FLIP SN7474N-3 TI 122. 7474 13
500V Ua4 USE UE UBS UF0 U98 FLOP
—] R22 REE. CFLM 420 OHM 3% 116, 1621 1
czs CAP FX VAL, DP MICA CHOSFDI1S1J03 CDE 10, 1530 1 1744 ) Y13 ULS U2 UR4 U256 U3L v3E |U: 4 BIT FULL ADDER N7483N-B B1G 122, 7483 18
150PF %% 0 TO U43 U47 U4F USE Vb4 V&L UsH
+70PPN/C SOQV R25 RES, CFLM B20 DHM 5% 115, 1621 1 u73 U75 U77 UsR
2
€32 CAP HICA FX VAL DIP CD19FDEIFO3 CDE 101, 182t 1 us1 \: 4 BIT COUNTER N7393N~B 510 122. 7493 1
B820PF 1% O TO+7O0PPM/C R3F R34 REES: CFLM, 1.0K OHM 9% | CF-071R-8% DALE 116, 210t 2
300V 1744 USS Us7 UTS UBA U¥1 US2 U93|U: OD XOR GATE INVERT | 90:aDCOB FAIR 122. 9014 7
OUTAUT
(2] CAP MICA FX VAL DIP CMOLFD132F03F CDE 101, 2191 1 R27 RIS R33 RES, CFLM 2. 2K OHM 2% 116. 2221 3
1300PF I1X O 1/4KW U3z uad ur w9 U: GUAD NOR SATE . 122, 9018 LY
TO+70PPM/CIOOY
R4% R&& RAT REE. CFLM 3. 34 GWM 5% 116, 2331 3 use uel U: DUAL D TYPE FLIP DM74H74N/AT NSC 123. 7474 2
c20 CAP.PLSTR, . [OUF 10% | DMT&PL c=b 1035, 3100 1 1744 FLOP
H00V
. . R20 A3 A3B RES, CFLM 10K OHM 3% 116. 3101 a UL00 UL10E ©102 W03 Uiod U: DL D TYPE FLEIP NT4ST4N-B sIG 124. 7474 &
¢2B ¢30 €90 C51 €92 C33 C34| CaP, YaNT. . 10UF 207 TALBA 1 0AHAITAS WENZT | 109. 4100 1o 1144 U109 FLOP (EHTKY} s
C93 54 €9 asv
Réd RES, GFLM 47% OHM 3% 116, 3571 1 ULl UZ1 U4% U71 U: BULL UP NET 3.3K A114R=-002-332 BOURN | ta8. 2330 ]
€13 ¢27 CAP, TANT, LOUF 20% T3SEE106MD25AS KEMZT | 109. 6100 2 [V 2% x13
TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO. REV
WaAVETEK 1208-00-2957 A WAVETEK 1208-00~23557 A WAVETEK VNS o0B-00-2957 A
PARTS LIST ASSY, PRE WAVE LOAD 3100-3100 PARTS LIST ASSY, PRE WAVE LDAD 3100-3100 PARTS LIST ASSY. PRE WAVE LOAD 5100-3100
PAGE 1 . PAGE 3 PAGE 5
REFERENCE DISISNATORS PART DESCRIPTION ORIG-MFGR-PART-NO HEGR WAVETEK MO. aTY/PT REFERENCE DEGIGNATORS PART DESCRIPTION DORIG-MFGR=-PART-NO MECR WAVETEK NO, QTvV/PT REFERENCE DES1GNATORS PART DESCRIPTION DRIG-MFER=~PART-NO MFGR WAYETER NO. QTY/PY
20v N
RS RES, CFLM 540K OMM 5% 116 4541 1 CR2 CR3 SIL FWB SOPIV 1.3A PF-03 ERL 130. 0140 2
c29 ¢3 CAF, ELECT. A7UF 20% A47/63-81009 SIEM 105, 5470 2 144w :
3V CRS SIL RCT 200PIV 1A 130. 2110 1
R2% R55 RES. VAR CHMT 3. 0K 3006P1-902 BOURN | 118, 2300 2 {1N4002)
cos CAP. TANT. 48UF 20% &V | TI6BBEBEMI0HAE KEMET | 109. 6480 1 3/4* RECT
CR10 SL IR 20V 3% 400MW 131, 0200 1
ca C7 CAP, ELECT, J000UF S0V | 34B7AEIIZMOSORN MEPCO | 109, 8300 2 R&0 RES, MFLM 49.% OHM 1% | RN3SC4TRSF UMCEM | 119. 4990 1 (1NF&EB)
PC) 1786 TO
CR11 CR12 CR13 CR14 CR4 SL LW LK 7OPIV 200MJ 132. 0457 s
c1 €2 ¢3 CAP, ELECT, 10000UF 34970D103M01 6KM HMEPZO | 109. 9100 <] u7e U: DUAL PRPHL DRIVER | BN7343iH-3 TI 120, 4431 1 {1N4573
LW (PC) (73431}
a8. 9 @: SIL NPN MATGHED 134. 0063 1
R30 REB: MFLM 4353 OWM 1% RNISCASIOF UNCEM | 110, 4530 1 NONE AS8Y, PC BD PREPPED 31002558 WYTK 1209-00-2338 | 1 PAIR
1784 TO 5100-3100
a13 ats Q: SIL NPN {(2NR219) 2n221F HOT 134, 2219 2
R3O RES, MFLM 1. DOK 1% RNDSC1001F uMcEM | 111, 1001 1 vl uee U: MNSTBL MVBRTR N74121N-B s1G 122. 0100 2
17108 T2 (74121) a0 @: SIL NPN (2N2222) aNz222A MOT 134, 2222 1
R2 RES, MFLR 2. 00K tX% RNIBC2001F UMCEM | 111, 2001 1 Ul U12 Yi4 U23 U2S U3 U34 (U 4 BT SHIFT EN7A1550-3 TI 122. 0106 22 Q14 416 @: BIL PNP (2NZ90%A) | au2g0% naT 136, 2703 2
17104 T2 U5% U37 u4s U4E UB US3 UDS | REQISTER (741935)
US7 U3 UAS UsY U72 U74 U7B Ji CONN, 22 POS EDGE. PC 009-00179-4 TRW 2100-02-024% |1
R32 RES, MFLM 15, OK 1% RN3SC1302F UMCEM | 112. 1500 1 uso MT, S6L READDUT
1784 TO
Ulé VI8 U22 U2B U3D U4D USL[U: GUAD 2 IN NAND SN7400N-T TI 122, 7400 a J2 CONN, 44 POS EDGE, PC 009=002341-1 TR 2100-02=-0245 |1
R3S R34 RA1 RAR REB, CFLM 10 OHM 3% 114, 0101 5 uss GATE MT. DEL READOVT
17449
uso Ve U: HEX INVERTER DMTAGAN/ At NSC 122, 7404 2 usa SOCKET: IC 24PIN DIP | ICNZ46-346 ROBNY | 393. 2402 1
R34 RES. CFLM 47 DHM 9% 114. 0471 1 8|7
1/au U4 USL US2 Us2 UaT U8s U: TRIPLE 3 IN NAND BNTALON-2 TI 122, 7410 & .
CATE 48 CONN: TERM PIN . 025 W239-025-5000 A/S a34. QUOT 50
R24 R4 RES, CFLM 10C OHM 5% CF1/4-1000HM, 3% STKPL | 114, 310t 2 W (ZEND) 7
1794 uza U: DL 4 IN NAND SWT SN7453N/ED T1 122. 7413 1 a8 SPACER: TXSTR LEAD, 10414 miLRD | 376, 2108 4 ]
_ NYL. LOW ]
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND DESISN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REFRODUCED FOR ANY
REASON EXCEFT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION.
REFERENCE DESIGNATORS PART DESCRIFTION ORIO-MFER-PART~ND MFGR | WAVETEK NO. GTY/PT
NDNE SCHEMATIC, ATTENUATOR| 03.002. 3066 WwTK | 03, 002, 3088 1
!l assv, LocaL. FOR
| s100°s
R12 R14 RES.WFLM 11% UMM 1% | RNS5C1130F UNCEM | 110.1130 2
.| 18w 1O
RiL RY | RES)MFLM 221 OHM 1% | RNISC2210F UNGEM | 110. 2210 2
'] 1sew To
R1% RES: MFLM 249 OHM 1% | RNDSC2490F UNCEM | 110.24%0 1
| s TO
O . : R& A8 RES, MFLM 432 OHH 1% RN33CA320F UNCEM | 110, 4321 2 [
L 4 - . 17108 T2
L Ldd REVISIOM RECURD = RZ RS
ol TRO® BAD 28 = l:?g;‘ﬂ:lan 887 OHM 1X RNSSCEB70F UMCEM 110. 8B70 2
A2 RES.MFLM 2. &K 1% 1/6W]| RNS3C2611F JMAR 111, 2610 1
10
R3 R4 R7 RES,MFLM 11.0 OHM 1% | RNSSCLIR3F JHAR 119, 1130 3
OLD Mo, SIOBGO 1784 70
‘ R10 RES, MFLM 23.7 OHM 1% | RNSSCIIARTF UMCEM | 119. 2370 1
1780 %o
I
\ Rl REB: MFLM 4%, % OHM 1% | RNS3CAIRYF UMCEM | 119, 4950 1 C
g B N RRTED
—{R7 —~ Rz R13 R21 R23 | RES.MFLM 51,1 OWM 12 | RNSSCSIRIF UMCEN | 119. S110 E]
| 1r8H TO
. Tme ASSEMBLY NG, REV
WAVETEK ‘ 002. 3066 ]
PARTS LIST LOCAL ATTENUATOR S100
PAGE 1
- X
. REFERENCE DESTCMATORS PART DESCRIPTION OR1G~MFGR=-PART=ND MFGR | WAVETEK NO. GTV/PT
AN R1B R20 RES, WFLM &1.9 OHM 1% | RNSSCHIR9F UMCEN | 119. £1%0 2
1/6H TO
R1& RES: MFLM 71.3 DHM 1% | RAN33C7IRSF WICEM | 119. 7150 1
1/8W TO
R15 R17 | RES.mFLM 97.6 oMM 1% | RnssCOTRAF urcem | 119. 9780 2
1/84 TO
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR:
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
AEASON EXCEFT CALIBRATION. OPEAATION, AND
WAINTENANCE WITHOUT WRITTEN AUTHORIZATION.
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ECN J BY [DATEI APP

REFERENCE DEBIGNATORS PART DESCRIPTION DORIG-MFGR-PART-NO MFGR WAVETEK ND. QTY/PT
21 SPK GCANNER ASSY 5100 004, 3150 1
NONE SPK AESY, RIBBON 51090-EER IEE-25%4 WITK 1207-00-28%4 |1
CABLE 3100-SERIES
53 WIRE ABSY-AMBER LAMP | 1207-00-2944 WUTK 1207-00-2%a4 | -2
53 WIRE ABSY-CREEN LAMP | 1207-00-2945 WYTK 1207-00-2943 | 2
ns2 LAMP: INCAND &, 3V BP43-GCB-2180 ELDEM | 171.1302 1
40MA OREEN
DS1 LaMP: INCAND &, 3v BP43~ACB-2180 ELDEM | 171.1303 1
40MA AMBER
NOME TY=WRAP TY-523H ki 2800-00-0004
22 RETAINING RING 315=00%1 BILCD | 2800-34-0002
s FRONT PANEL: 5100 200, 3001 1
S-10 &: ROT \F 2 POS (3100 752421001 LEDEX | 345. 1020 1
BCD)
©1 S2 S3 S4 §9 S& §7 SB 59| 5: ROT 1P 2 POS 792183001 LEDEX | 343.1120 9
(3100 BCP)
g1 Uz CONM: BNC BLKHD RECPT| 28JR10¢-1 s¢c 33%1. 0003 H
180L.
L] LUG: SDLDER FLAT 3/8%| 761-37% IIER 3%9. 0005 H
to WMOR; BLACK . 3" LINE | PSSO-LL-1 BUKEY | 370. 0701 1
M TITLE ASSEMBLY NO. REV
WETEK 00t. 3100 F
PARTS LIST PANEL, ASSEMBLY FRONT 3100
: PAGE 1
REFERENCE DES]ONATORS PART DESCRIPTION ORIO-MFGR-PART-NO HFaR WAVETEK NQ, arv/PT
11 KNOB: BLACK .7 T8 09| .7 T8 0-9 BUKEY | 370.0706 9
12 KNDB: BLACK .7 TS 0-1f .7 TG O=f BUKEY | 370, 0707 1
15 MIRE: BUSE TINNED #24] 9024 WEICO | 378. 0701 1.8
AkG
14 WIRE: #24 AWe BTR 1124 WEICO | 37s. 1704 &
BLACK
17 WIRE: %24 AWG STR 1124 WEICO | 378, 1734 2
DRANGE
16 WIRE: %24 AWG STR 1123 WEECO | 378. 1744 1. 10
YELLOW
19 SLYNG: PLAGTIC FBRCLS 370, 2ae1 1.4
#Z2AMG
2 POT. HODIFIED, 1K (M/F | 42609-71-0200 HWVUTK 4409-71-0200 | i
£18. 2107)
TITLE ASSEMBLY NO, REV .
WaveTeEk ©001. 3100 F
PARTS LIST PANEL. ASSEMBLY FRONT 3100
PAGE 2
REMOVE ALL BURRS DR OaTE
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g‘,?. } Hasmsay) ) ©-32 X 14 SUPPLIED
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= = oY, \®
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f
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AND DESION RGHTS (AVETEK AHDMAYNOT
TESELON ] |a£vj [ | or | pare] ave
OPERATION, AN MAI WRITTEN AU~
TION
D
REFERENCE DESIGNATORS PART DESCRIPTION DRIG=MFER-PART-NO FFGR WAVETEK NO. ary/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG~MFGR=PART—NO HFGR WAVETEK NO. aTY/PT REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFGR=FART-NO MFGR WAVETEK NO. aTY/PT
€23 C4 C5 €40 C&1 o2 C&3 | CAP,MOND., Q. 1UF 50V | BR215EI0AZAT AV 100. 4102 as BUFFER
Cod Cb3 Cab C68 C&% C70 C71 Z5U Rr22 RES, CFLM 120 OHM 3% 116, 1121 1
C72 €73 C74 £7% £76 C77 €78 1744 uag U pUAL 2 IN 2W AD1 SNTASIN=3 Tr 122. 7451 1
¢79 CBO 81 CB2 CB3 Ces CBY CATE
€87 B8 €89 €70 €91 C92 C93 RS9 RES. CFLM 390 OHM 5% 116, 1371 3
1740 U0 U17 U20 U27 UR9 uat UAZ|U: DUAL D TYPE FLIP | SN7474N-3 TI 122, 7474 13
c12 CAP MICA FX VAL DIP | CMOSED220J0% cDE 101, 0220 1 U44 US4 UB UBS USO UTB FLOP
Z2PF 8% ~20+100PPH/C R23 RS54 RES.CFLM 470 OHM 5% | CF1/4-4700HM. 5% STKPL | 116. 1471 2
800V 1744 U13 VIS UZ U24 UZ& US4 U3E [U: 4 DIT FULL ADBER | N7483N-B 516 122. 7483 18
U43 U47 U49 USE Uss Uss UsB
c26 CAP FX VAL.DP MICA CHOSEDS10J03 COE 101. 0310 1 R31 R43 RES, CFLK 350 OHM 5% 114, 1561 2 u73 U?S U7 UB2
SIPF 5% =20+100PPM/C 1744 )
— 500V i UuB1 U: 4 BIT COUNTER WN7493N-B s1& 122. 7493 1
R25 RES) CFLM 820 OHM 9% 116, 1821 1 —
cea CAP FX VAL DP MICA CMOSFD151.03 CDE 101. 1190 1 1741 US® UA7 U76 UB4 UF1 U92 U93! U: GD XOR GATE INVERT | 7014DCGR FAIR 122, 9014 7
150PF 5% O TO QUTPUT
+TOPPM/C 30OV R44 RES.CFLM, 1.0K OHM 5% | CF-O7tK-3% paLE | 114, 2101 i
L/au i u32 Y33 U7 U9 U: QUATH NOR GATE 122, 9015 4
caz CAP MICA FX VAL DIP CD19FDAZIFO3 ¢DE 101. 1821 1
B20PF 1% O TO+70PPHM/C R27 R28 R332 RES: CFLM 2. 2K OHM %% 116, 2221 3 use ves U: DUAL D TYPE FLIP | DM74HTaN/AT NSC 123, 7474 2
300V 17a4 FLOP
€33 CAP HIGA FX VAL DIP | CMOSFD132F03 coe 101. 2131 1 R4S R4S RA7 RES, CFLM 3. 3K OHM 5% 1t4, 2391 3 U100 L101 ULO2 U103 U104  |U; DL D TYPE FLIP N7AS7aN=1 516 124, 7474 &
1300PF 1% 0 1744 U105 FLOP (BHTKY) .
TO+TOPPH/C300V
R20 R3 RES, CFLM 10K OHM 3% 116, 310t 2 ULl U21 Uas UT1 U: PULL UP NET 2,34 [ 4114r-p02-302 BOURM | 128. 2330 4
c20 CAP. PLSTR, . 10UF 10% | DMT&P1 (=] 10%. 4160 1 Py 2% X13
&00v
c R&1 RES, CFLM 47K OHM 5% 116, 3471 L CR2 CR3 SIL FMB SOPIV 1.5A PE=0% EDI 130, 0140 2
€28 €30 CS0 CBi G392 €53 C54| CAP, TANT, . 10UF 20% [ T45B8A104MO3TAS KEMET | 109. 4100 10 174W . . c
€SS C36 €96 asy CRS SIL. RCT 200PIV 1A 130. 2110 1
RS RES, CFLM 560K OHM 5% 116. 4561 1 {1N400T)
€13 ca7 CAP, TANT, 10UF 20% T3LEBIOSMORSAS HEMET | 109. 6100 2 1744
|
TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NO, REV TITLE ASSEMBLY NG, REY
WaveTEK 1208-00-Z568 B WAVETEK 1208-00-2568 8 WAVETEK {B0B-00-2568 B
PARTS LIST ABSY, PRE WAVE LOAD S110-3110 . PARTS LIST ABSV, PRE WAVE LOAD 5110-3110 PARTS LIST ASEY, PRE WAVE LOAD 5110-3110
PAGE 3 1 PAGE 3 PAGE 3
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REFERENCE DESIGNATORS PART DEBCRIPTION OR16-MFGR-PART=-NO MEGR | MAVETEK mO. QTY/PT REFERENGCE DESIONATORS PART DESCRIPTION DRIO-MFGR-PART-NO WPCR | WAVETEW NO. ATy /PT REFERENCE DESIGNATORS PART DESCRIPTION ORIC-HFGR—PART=NO WFGR | WAVETER NO. ary/PT
20v CR10 SL ZR 20V 3% 400MM 131. 0200 1
R2% RYS RES. VAR CMT S.0K [006P1-502 BOURN | 118. 2500 2 CINTEEB) .
c29 ca CAR.ELECT, 47UF 20% | 47/53-81009 sieM | 109, 8470 2 374" RECT !
&3V . tR11 CR12 CR13 CR14 CR4 SL L4 LK 70PIV 200Md 132. 0487 s
w79 U: DUAL PRPML DRIVER | SN72431N-3 TI 120. 4451 1 (1N857)
€93 CAP. TANT, &EUF 20% &V | T36RBALBAMDOGAS KEMET | 109. 8580 1 (78451)
88, 9 Q: SIL NPN MATCHED 134, 0045 t
cs €7 CAP, ELECT, J000UF S0V | 33B7AE332MOTOKM WEPCO | 109. 8300 2 NONE ASSY, PC BO PREPPED | 5110-258%9 WTh | 1208-00-2589 |1 PAIR
PC) 5110-3110
i a13 n: SIL KPN (2M2219) 2N2219 MOT 134. 2219 1
B c1 c2 c3 cAP, ELECT, 10000UF 34B7BD103NMO14KM MEPCO | 10%. 9100 3 U3l uae U: MNSTBL MVBRTR N7A1Z1N-B s1e 122. 0100 2
19¢ (PC) (74121) a10 G: SIL WPN (2M2220} aNZRa24A Mot 134. 2222 1 B
H30 RES, MFLM 453 OHM 1% | RNSSC4S30F UNCEH | 110. 4530 1 U1 V12 U4 U23 U2 U3 U34 | U: 4 BT SHIFT SN7417EN-3 T1 i22. 0106 22 a14 G: SIL PNP (2N290SA} | 2N2905 MOT 136. 2905 1
1764 TO U35 US7 U4s L48 US US3 USS | REGISTER (7419%)
US7 Us3 UbS ULT LTR UT4 U7E L L: FXD 4.7 UMY +/-10% | 1641-472 DELWN | 15G. 2470 1
R30 REG, MFLM 1. 00K 1% RN3SC1001F UMCEM | 111. 1001 1 uBo SHLD
1/10W T2
U1le V22 U30 U0 Usl USe U: GUAD 2 IN NAND ENTA00N-3 T 122, 7400 & KT COMN. 22 POS EDGE,PC DO9-00179-6 TRU 2100-02-0245 |1
R2 RES, MFLM 2, 00K 1% RNSSC2001F umMcEM [ 111.2001 1 CATE MT, BOL READDUT
17106 T2
uso us U: HEX INVERTER DMTA04N /A NBE 122. 7404 2 J2 CONN, 44 POS EDCE, PG | 009-00341~1 TRH 2100-02-0245 |1
Raz RES, MFLW 15. 0K 1% RNSSC1502F UMCEM | 132, 1800 1 MY, DEL READDUT
L/8W TO U4 USL US2 Us2 UBT UBs U: TRIPLE 3 IN NMAND | SN73100—2 T1 122, 7410 &
GATE ugs SOCKET: IC 24PIN DIP | ICNIS&-53C ROBNU | 333. 2402 1
R35 R3& R41 R42 RES. CFLM 10 OHM 5% 154, 0101 4 | ST
1/4% u9s U: DL 8 IN NAND SMT | BN7413MP3 T! 122. 7413 1
— TGR : NONE CONN: TERM PIN . 023 | W239-025-3000 Ars 334. 0007 50 |
R34 RES. CFLM 47 DHM 3% 116, 0471 1 Wi (2END) —
1744 u7o u97 U: GUAD 2 IN NAND SNTADT7N-3 T1 122. 7437 z
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REFERENCE PESIGNATORS PART DESCRIPTION ORIQ=-MFOR=-FART-ND MFQR WAVETEK NO. ATY/PT REFERENCE DESIGNATOURE PART DESCRIFTION OR1G-MFER=-PART~ND WFCR WAVETEK NO, arTvy/PT
2 SPK, REQULATOR ASSY . 004, 3030 1
5100 11 NUT: HX ST IN 387. 4080 2
4=40X1/4 AF
DAC=1 CONVERTER D/A 10 BIT 04, 3056 1
13 WASHER: FLAT STL IN 368. 0040 10
3 SPH, CABLE ASSY: SHLD 007. 0850 1 | »a
RGD FRD 3100 |
14 WASHER: INT LK STL ZN 398. 1040 18
NONE SCHEMATIC OUTPUT AMP 03.004.3100 | '
1] CAP MICA FX VAL DIP | CD13FDa31.03 513 101. 1430 1 15 WASHER: FLAT NYL 368. 3020 a
430FF D% TO+TOPPM/C #2X. 200X, 032
soov
12 SPR: THD 371&HX 16568 KEYST | 389, 2008 1
a1 a2 a3 @: P.V. REG SV 3% 1A | LM3OSM-STEEL NSC 120. 0051 3 4-40x374
To-3
1 ASSY, PRE WAVE L0AD | s110-2%:8 WuTH | 1208-00-2%68 [ 1
5110-3116
uss U: ROM S12X8 CST SINE| NB2S113M sI¢ 129. 3000 1
(s16)
L1 L: FXD 4.7 UMY +/~10%| 1641-472 DELVN | 150. 7470 1
SHLD
LPF-1 FILTER: LOW PASS 0-2 | 00. 153. 3000 WYTK | 5%, 3000 1
MHI
& HEATSINK. TO 3. BASE:| 41048 THERM | 2800-11-0032 | 3
BLK ANDZ
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.. oD o
20 COMN, PLUG: SHORTING | 4612871-01-03-10 cTc 332, 0201 E]
21 COMM., PLUG: SHORTING 4512872-01-03-10 (=41 352, 0202 1§ !
(LDW PROF)
4 SOCKET: JUMPER 450-3704-01-02-00 caMBN | 953.0103 9
5 CONN: TERM PIN .025 | W98-023-5L0-GH-GOLD | A/S 3%4. 0003 16
WW (NAIL)
7 HEAT SINK: TO-B RGUND| RO7CE wAME | 3&7. 0400 2
i8 WIRE: BUSS TINNED #18 WiB18 WEICO | 378. caoo 1.6
ANG
, 18 WIRE: BUSS HD DWN TND| W2020 WEICO | 378 0300 &
20 AHG
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9 M ¥CR: BT IN EL 380. 4042 4 ‘
4-20X3/8 PH f
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53 UIRE ASSY-GREEW LAMP | 1207-00-294% WTK | 1207-00-2943 |2
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30 AWG WIRE }
COMPONENT SIDE OF BD |
|
Ei £ AL URRS DRAWN DATE
anD aReAK shaRe evces | 7l 71 WVAVE TEK .o oxco - cauromn
MATERIAL pn/oés;;nM [2-1>HTTCE
A L7 P.C. ASSEMBLY
/2\ ASSEMBLE QI3,QI2AND THE REATSINK AROUND N/ s /
Q12 ,MAKING SURE THEY ARE. UP OFF OF BOARD (il L 10 BIT D/A CONVERTER
NOT TOUCHING EACH OTHER OR ANY DTHER COMPONENTS. R IE SPECIFIED
FINISH XXX 010  ANGLES ¢1°
ALL (15) CONN. TERM PINS (NAILS) TO BE WAVETEK PROCESS XX =030 — —
INSERTED FROM COMPONENT SIDE AND SOLDER N[A DO NOT SCALE DWG _ [MO0ft i 02004 - 3056 L

FLUSH WITH COMPONENT SIDE OF THE BOARD.
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| l rev | €N { B Ionel e
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THIS DOCUMENT CONTAINS PROPRIETARY INFOR- |
MATION AND DESIGH RIGHTS BELONGING TO
WAVETEK AND MAY HOT BE REPRDDUCED FOR ANY
EXCEPT CAL OPERATION, AND ‘
MAINTENANCE WITHOUT WRAITTEN AUTHORIZATION. :
REFERENCE DESIGNATORS PART DESCRIPTION OR1G-MFOR-PART-NO MFGR WAVETEK NO. aTY/PT AEFERENCE DESIQNATORE PART DESCRIPTION DRIG-MFER~PART=-NO MFGR HAVETEK NG. aTY/PT
¢4 CS5 C& CAP. MONG: ©O. 1UF 20V SR21JE104ZAT AvY 100. 4102 <]
su R43 RES: CFLM 330 OHM 3X CF1/4-33000, 3% BTHPL 114, 1331 1
1740
c7 CAP FX VAL.DP MICA CHOSFD101J03 CDE 101. 1100 1
100FF %% O TO R1 RZ RI R4 R47 RS . |REG:. VAR cMT 100 OHM | 62PR100 BECK 118. 1100 &
+70PPN/C 300V ' | 174* anD
£1 ¢c2 ¢3 CAP, VAR, CER, 3. 3-18PF | 9373 JACO 108. 0180 3 NONE 1 ASSY. PC BD PREPPED B3100-20%4 WYTK 1208-00-23%46 1
250V ' J100-303&6
R25 R27 R29 R31 R33 R3S RES; MFLM t00 OHM 1% RN33C1000F ENDX 110. 1001 & VR3 ‘ SL IR & 2V 5% 400MW INBR3 S1EM 131, 9621 1
17106 T2 INg23}
R21 R23 REE, MFLM 149 OHY 1% RNSSC14690F UNCEM 110. 18691 2 VA2 6L IR &, 2V 2% 400MM .M &, 2872 nart 131, 9622 1
17108 T2 £ 1N3234)
R19 R20 R&2 RES: MFLM 200 OHM 1% RNSSC2000F UNCEN 110, 2001 3 CR10 CR11 CR2 CR3 CR4 CRS DICDE., HOT CARRIER *082-2800 HP 133. *BCO 10
17106 T2 CR& CR7 CRG CRY?
Rag RES, MFLM 328 OH1 |, 3X RNS3C3280D ENOX 110. 3281 1 a10 GI1 G2 G3 G4 6% 446 47 | G: SIL PNP (2Ns122) anNa122 NSC 134, 4122 10
17108 T2 a8 a9
R22 RES:MFLM 311 OHM 13X RNSJCRL11F UNCEM 110, $111 1
tr10w T2
R4S RES. HFLM 352 OHM 1% RNSSC34620F JHAR 110. 3421 1
1/10W T2
Ra& RES:MFLM 730 OHM 1% RNSSC7S00F UMCEM 110. 7501 1
1710w T2
R10 R& R7 RB RY RES. MFLM 787 OHM 1X RNSSCIE70F UMCEM 110. 7871 3
1710W T2
.
WaveTexk Tme ASSEMBLYNG. 22 Rev WAVETEK e SERLYNO. 1 208-00-2555 i
m“ls IIST SPHX ASSY. PRE WAVE LDAD i PAR"S Ils'r EPK ASSY. PRE WAVE LOAD
5100-0034 i 10030586
PAGE 1 : PAGE 3
REFERENCE DESISNATORS PART DESCRIPTION OR1G-MFOR-PART=NO MFER WAVETEW NO. GTY/PT REFERENCE DESICNATORS PART DESCRIPTION OR1Q=-MFOR=PART=-NO MFGR WAVETEW NO. ary/PT
NONE SPH ASSY, PRE WAVE 3100293 WVTK 1208-00-2535 1
A11 R12 R13 R14 R19 RES, HFLM 823 OHM 1% | RNSSCE2S0F ENDX 110. g251 5 LOAD 3100-3054&
17104 TR
@12 G113 @: SIt. NPN (2N2222) ZN2222A HOT 134, 2222 2
R24 RES, MFLM 1, 18K 1% RNISC11B1F UMCEM 111. 1181 1
17106 T2 NONE COHN: TERM PIN , 028 H9B-023-340-0H-GOLD A/B 3%4. 0003 13
WH {NAIL)
R2&6 RES. MFLN 1. 50K 1% 50463JD1KB00F HMEPCO 111. 1301 1
1100 Y2 NONE HEAT SINK: TO-18 22248 THERM | 3a47.0413 1
Ra2e RES. MFLM 3, OFK 1% RHS3C3I0PLF ~JHMAR 111. 3091 1
17106 T2
R3O RES, MFL® &. 34K 1% RNSSCA341F UMCEM 111, 4341 1
1100 T2
/32 RES, MFLM 12, 7K 1% RMI5C1272F umcEn | 112. 1271 1
17100 T2
R34 RES, MFFLM 23. 5K 1% ANISC2532F WIiCEn 112, 2551 1 ,
17100 T2
A3e RES, MFLM 49, 9% 1% RNSSCAFT2F umcem | 112. 4991 1
17104 T2
Rie RES, CFLM 10 OHM 3% 114. 0101 1
1744
R41 RES, CFLM 30 DMM 5% 114, 0301 1
1744 ]
Ra44 RES, CFLM 220 DHM 5% 114, 1221 1 T
174w |
TITLE ASSEMBLY NO. REV e ASSEMBLY NO. REV R
WaAvETEK 1208-00-2559 WavETEK 004, 3058 L
mnls l ISI EPK ASSY, PRE WAVE LDAD COMVERTER Dra 10 BIT
5100-3036 PARTS LiST
ACE 2 PAGE 1
AEMOVE ALL BURRS |G BaTT
AND BREAK SHARP EDGES MVETEK
re— BAN DGO » CALIFORRIA
MATERIAL PROJENGA
J— TITLE
RELEASE APPROV
PARTS LIST
TOLERANCE UNLESS
T OTHERWISE SPECIFIED DiA CONVERTER
f XXX 010 ANGLES :1”
, [wavere process Xxx om0
i Do No“' SCALE DWG [MODEL NO OWG ND. [AEY
MOTE: UNLESS OTHERWISE SPECIFIED . ScaLE 5100/5110 004.2056 L
1 - CODE
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D D
C C
A e
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@ REF 19 BLK < i 1 [
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[ REV I ECN [ ay IDATE‘ APP

THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASON EXCEPY CALIBRATION, OPERATION, ANO
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION.

®CO NO. CHANGED By APPV'D BY DATE

EZLEASED |Jox depys \ 17 Vz-3iore

+76 Vi 6717 )ﬁ AR | ifefre

7208 |2 </ o7 Wloopr|
rak

134 St A v/ s oo

m | {o=®] 3

AR AZLT__ | CL 10308 TV NTAY S,
= p\ /a\ c
) \» ®\ ¢ |

REFERENCE DES1GNATORS PART DESCRIPTION ORIG-MFGR-PART-NO MFGR WAVETEK NO. QrY/PT
—] 4} ® ® 8 {tacoony © ¢- - ;
L] Q4 G5 @: P.V. REG 15V LM340K-15 NSC 120. 0150 2
° 1 SPK ASSY, PC BD 5100-2559 WVTK 1208-00-2559 | 1
,Sf H PREPPED 5100~3030
) Q
?QAMEOQPEEOéTEREEZE SHOWN Sm3 9 LOCKWASHER, #4 INT *4ITLW CMRCL | 2800-24-4000 | 4
B b S TOOTH
“B—FOR BASE. X
@ 2 LUG: SOLDER ANGLED #6| 1416-6 SMITH | 339. 0006 2
(2) & 3 WIRE: #24 AWG STR 1124 WEICD | 378.1704 5. 5000
DRAWN BY : % /DATI BLACK
2l -/7-
BT 217 WAVETEK SAN DIEGO ¢ CALIFOANIA E 4 WIRE: #24 AWG STR RED| 1124 WEICO | 378.1724 4.7300
a— [ano Apmvi. % o Confidential property of WAVETEK 5 WIRE: #24 AWG STR 1124 WEICO | 378.1734 4.7300
4 not to be disclosed to others, reproduced or used for URANGE
MPD ARPVL 73 70 any purpose except as avthorized in writing by above
kil : I3 M SCR: ST IZN 4-40 X 381. 4062 4
A SOLDER. WIRES 2.0 LONG ON GROUND LUG (I\PLLS , ORIENT WIRE COLORS | unsss phusawise soucirsc| 7745 " 3/8 PH
AS SHOWN. ALL DIMENSIONS ARE IN LLEGULATOE ASSEMELY = sV
- INCHES AFTER FINIBHING 7 NUT: HX ST ZN 387. 4080 4
A o AND TOLERANCES ARE : A 4-40X1/4 AF
A SOLDER WIRES 7.5 LONG ON EMITTER & BASE (4“7\1_4» )DR\EN'\' :
AS  SHOWN. UK ET [orawne wo. eV 8 :QSHER: FLAT STL ZN 388. 0040 &
. E
W * V/as B |22 00 4-3030 £
PN N scaLe A | A
aq 3 f 2 a E
TITLE ASSEMBLY NO. REV B
WAVETEK 004. 3030 £
PARTS LIST SPK REGULATOR ASSY 5100
. PACE 1
REMOVE ALL BURRS DRAWN DATE
AND BREAK SHARP EDGES WAVETEK SAN DIEGO  CALIFORNIA
MATERIAL ;
TITLE
RELEASE APPROV
ASSEMBLY & PARTS LIST
TOLERANCE UNLESS
T OTHEF SPECIFIED REGULATOR
WAVETEK PROCESS XX Ol ANGLES =
DO NOT SCALE DWG  [MODeLNO owa no rev
NOTE: UNLESS OTHERWISE SPECIFIED : SCALE 5100/5110 02_004_3030 E
i Geni 23338 sneer o 1
EISHOP GRAPHICSIACOUPRESS .
RRRISEY 7 6 5 * 4 3 2 l 1
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THIS CONTAWE PROPR RY INFOR:
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEK AND MAY HOT BE REPRODUCED FOR ANY
NEASON EXCEPT CALMRATION, OPERATION, AND
MAINTENANCE WITHOUT WRAITTEN AUTHORIZATION.

]
Iaevl

ECN I BY lDATErA’P

REFERENCE DESISNATORS PART DESCRIPTION OR [G=MI*GR-FART-ND HFOR WAVETER NO. QTY/PT REFERENCE DEEIONATORS PARY DESCRIPTION ORIGwMFGR=-PART=ND MFOR WAVETER NO. arvsPT
a SPK CABLE SHLD 2 COND 009. 0206 13 28 M XCR: ST IN SL 380. 4062 2
IPT 19,5 4-40X3/8 FH
it caP, CER, . OLUF oMV BD-103 CRL 100. 3100 2 at M SCR: ST IN SL 3680, 8062 ‘a2
16 8-32X3/8 PH
5 SIL FMB SOPIV i2A 130. 0541 1 29 M SCR: ST IN PH 381. 4063 "4
&~32%3/8 FH
2 FaN: AXL 3 178 118V SUZAL ROTRN | 165.17Q1 1
BLY AP 30 M SCR: ST IN &-32X3/4 381. 6122 1
PH
15 FUSE: 3AC 1A BB 280V | 313001 LITFU | 165 4002 1
3z SKT CSCR: BLK 396, 6081 4
2 XFMR: PWR DUAL PRI 177.300% WYTHK 177. 300% 1 B-32%1/2 82FH
13 TY-WRAP TY=9231 T® 2800-00—Q00% 2 73 MNUT: HX ST ZN 3u7. 4080 -]
4-40X1/4 AF
1 PANEL: REAR 3100 203. 0602 1
a7 NUT: HX &T ZN 387, 5080 3
7 SLIDE EW 119-230 A65236-LFR SHCFT 342, 2201 1 &=32%174 AF
SEL. DPDT, SHORT. BAR
INSTALLED 38 NUT: HX ST ZN 367. BUBO 2
B-3XL/4 AF
10 CONN: BKC DLKHD RECPT| 28UR100-1 8cc 351. 000D 4 , .
150L, 33 WASHER: INT LK STL IN 380, 1040 1
w4
& FUSE HOLDER: MINL 3 031. 1633/031. 1466 SCHUR | 31, 9991 1
ae 34 WASHER: EXT LK STL IN 388. 106t 5
[
16 LUG: CRIMP FEM SNAP B14=250A b)) 2959 0003 2
DISCON 35 WASHER: EXT LK STL IN 386, 1081 2
e -
14 LUG: SOLDER ANGLED k& 1416~4 SMITH | 339, 0004 1
TITLE ASSEMELY NO. REV TITLE ASSEMBLY NO. REV
WavETEK 02, 3084 " WavETEK 002, 3088 "
PARTS UST PANEL ASSY REAR 3100 PARTS LIST PANEL ASSY REAR 5100
_PAGE 1 PAGE 3
REFERENCE DESIGNATORS PART DESCRIFTION OR1G-M~GR-PART-NO MFGR WAVETEK NO. GTY/FT REFERENCE DESICNATORS PART DESCRIPTION URIG-KFOR-PART-ND MEGR WAVETEK NO. aTvy/PT
39 SPR: THD 3/6HX 8-33X1| 1452E KEYST | 389, 2003 a
12 STRAIN REL: SVT-3 SR=5L~1BLK HEYCO | 367. 1108 1
. 196 PANEL -] BKT: ANG ST IN 1 9/&8( 1443 BMITH | 3B89. 3003 2
X b/2
NONE WIRE: BUSS HD DWN TND{ w2020 WEICO | a78. 000 B
20 AMC 25 SHRINK, CLEAR, 3/4 FP-201-3/4 ELCHE | 4001-21-2000 | 1.5
18 HIRE: #14 AWE STR 3214413 WEICO | 378. 1294 e 27 SHRINK, CLEAR 1 FP-301-1 ELCHE | 6004-21-56000 | 1.2
WHITE
1% WIRE: #24 AWG DON 1524 WELCO | a7e. 1709 7.5
BLACK
20 WIRE: #24 AWG BON RED| 1324 WEICD | 378.172% 7.3
21 WIRE: #24 AWG BON 1524 WEICD | 378.1755 7.5
GREEN
22 WIRE: #24 AWC BON 1524 WEICD | 378.179% 7.6
WHITE
L] POMER CORD: 3 COND 172398 BELDN | 378. 2003 1
GRY .
3 SLYNG: PLASTIC FBRGLS 378. 5221 1.3
22000
24 SHRINK TRE PLYFIN 378. 8530 2
BLACK 3/18"
25 SHRINK TBE PLYFIN 378, 5540 .75
BLACK 1rs4®
i TITLE ASSEMBLY NQ. REV TITLE ASSEMBLY NO, REY
WAVETEK o2, 3085 H WAVETEK 002. 3086 H
PARTS LIST PANEL ASSY REAR 5100 PARTS LIST PANEL ASSY REAR 3100
PAGE 2 PAGE 4
REMOVE ALL BURRS ‘“E
MATERIAL
. TITLE
AFLEASE APPROV
PARTS LIST
TOLERANCE UNLESS
FISH OTHERmISE snscnréeu REAR PANEL
XXX £ 010 ANGLES =1°
WAVETEK PROCESS X a0
0O NOT SCALE DWG__JWooeL no OWG HO- mev
NOTE: UNLESS OTHERWISE SPECIFIED SCALE 5100/5110 002.3086 H
cIDE 23338 smeev ] of 1

@ RSN

8

5 4
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MATION AND DESIGN RIGHTS BELONGING

Al
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION.

a 3 2 . 1
LTR acQ NO. CHANGED WY ABAV'D BY DaTE
A_|ReD 2072 i YT
B |7 7887 Wil &ld.| Ro4 {19/e7 o
N e
\ \\ FOLD gnar
) To REAR
c
< 4
o
]
@@ 8
§a§
SEE SEPARATE PARTS LIST g
0
DRAWN BY : 4 ™
mascre-er <~ WAVETEK: =
(WG AemuL ; Confidential praperty of WAVETEK SAN DIEGO, INC,
T — ! e be disclosed o others, reproduced or used for
R ABEVL. any purposs sxcept ot guthorized i wriling by obove.
TITLE
wis oeesrnn o | COVER ASSEMBLY :
NCHES ARTER RINIBHING BT T OAS {’5/‘?0) a
AND TOLERANCES LARE
M x IO Torawna wo. Rev
T ves B |22 002-3092 8
z° x acaLE Jomar /  oF / C
a a 2 1

lnav I ECN I By In.\r:l Are
REFERENCE DESIGNATORS PART DESCRIPTION CRIO=MFGR-PART-ND MFGR HAVETEK NO. aTY/PT
1 COVER: BOTTOM. BLACK MPV-4045%5-14 BUKEY 2303, 0201 1
=2 BAIL: t4* MP-4000810 BUMEY 363, 3010 1
4 BAIL FOOT: RH PP=40012. 2 BUKEY 359, 3011 1
3 BAIL FOOT: LH PP=40012-3 BUKEY | 355.3012 1
5 BAIL FDOT: REAR BH-20%4~W BUKEY 263, T0L4 2
RUBBER
8 1 SCR: 5T IN PHP 361. 4081 &
&-32Kt/2 BH
7 HUT; HX ST Ik 287. 5080 2
&m32X1/4 AF
& SPRG FSTNR: ST &-32 CY494~432-8 TINN 389. 0003 4
{FEET)
TITLE ASSEMBLY NO. REV e
WAVETEK 002, 3092 ]
PARTS LIST BOYTOM COVER ASSY: BLACK
PAGE 1
REMOVE ALL BURRS DR AN OATE

AND BREAK SHARF EDGES

MATERIAL

WWAVETEK ..o curom

TITLE

ASSEMBLY & PARTS LIST

TQLERANCE UNLESS
FINISH OTHERWISE SPECIFIED BCTTOM COVER
WAVETEK PROCESS XXX £ 010 ANGLES £)
XX _+030
DD NOT SCALE DWG  |Me0eL ve WG KO REY
e ]
NOTE: UMLESS OVHERWISE SPECIFIED = e —— -
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THIS DOCUMENT COMTAING PROPRIETARY INFOR: !
MATION AND DESIGN RIGHTS BELONGING TO
WAVETEN AND MAY NOT BE REPRODUCED FOR ANY
REASON EXNCEFT CALIBRATION, OPERATION, AND
BAINTENANCE WITHGUT WAITTEN AUTHORIZATION,
STZE [owd NO REV
c l&?—o&é-_’?aé? Ic
LTAR ECDO NOD. CHANDED AY ARDPY'D BY I [-Thy §
A »&-‘dé‘fs'é‘a Jorlewnrs L
B | +e8 W;r of76
A
C |&Z27  |rsidjsé
1248 DO njzo/sl
o E TAZB o0 2:9-87 o
ANOTE :
BIGHT SIDE OF LAY T, A8 L8757 S/io8
ASTEMEBLY TURON FTEAMS /,8,AND 3
R SBOC AND EELLACE STEM O WITH ITEM & —
ALSo REPLACE srear 6 WITH ITEM 8,
AAIT SOLDER LJ&E O™ RTAR TRibA
|
!
p© e
REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFER-PART-ND HEGR WAVETEK ND. aTY/FT
1 SIDE FRAME MP40372 BUKEY 303. 0300 2
> * 2 TRIN: FRONT SHORT MP4G2E2-1 BukEY | 303. avon 2
3 TRIM: REAR FPAQRA1 -1 BUKEY 203, 0%02 2
4 SUPPDRT: MAINEDARD 303. 0963 1
SHORT
H SUPPDAT: MALINEOARD 203. 0704 1
1.OMG
& LUG: BOLDER ANGLED #&| 14156-4 BMITH 339, 0004 2
[ 7 M BCR: ST IN PH 381. 5062 =
&=-32X3/8 PH
WASHER: EXT LK STL IN 368. 1061 12
L1
/80
TreE f FLACES
pu— SUEELIED WATH —
CASE /% /K
L~
& SEE SEPARATE PARTS LIST
ERMANN Y BA'I'-I WA |Q
DHECHED + WAVE-I-EK TITLE ASSEMBLY NO. 602, 204+ HEV
. AEmL Confidential property of WAVETEK SAN DIEGO, INC. PARTS LIST SIDE FRAME ASSY SET ’
F- Y — % J‘}”ﬁ’ nct 1o be disclosed o othars, raproduced or vied for A
) mf e B aty purpose except os authorized in writing by obove. PAGE 1
- i Tivie
ALL Dwennbions ame SIOE FRANME ASSLEAIELY _
OIS ARTER BINIBIMG sET ] REMOVE ALL BURRS DRAWK BATE s
ANG TOLERANCES AvE (’ ) AND BREAK SHARP EDGES W‘T‘EK - IR0 nCALIFORNIA
MATERIAL FRGI ENGR
Bt : Sixn o Y omaaT o T3 TITLE
oyl 2 o0 - 3087 RELEASE APPROV
" T i/ma
Xz C—————7E ASSEMBLY & PARTS LIST
TOLERANCE UNLESS
- | 7 T SIDE FRAME
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DO NOT SCALE DWG  [#oottwo — ~ = Towswo. )
| MOTL UNLESS OTHERWISE SPECIFIED SCALE . .. ... 5100/5110 02-002-3087: | E _}.
: i wieer ] 0F - §-
E - .
[T | 1

D (_‘_

——




APPENDIX A
OPTION 013, 3 MHz FREQUENCY RANGE

A.1 GENERAL

Option 013 extends the frequency range upper fimit from
2MHzto 3 MHz. Front panel {(Model 5100 local)and pro-
grammed (remote) frequency resolution is 0.001 Hz
throughout the range. This option is not available with
Option 004.

A.2 OPERATION

With Option 013 installed, the front panel MHz knob has
a 2 MHz marking, extending the range by 1 MHz. To
obtain 3.0 MHz, set the MHz switch to 2", the 100KHz
switch to 10" and all other switches to 0",

For remote programming, the Word/Byte Line (N1 or
pin #8) on the rear panel programming connector
becomes the 2 MHz line. The Word/Byte Mode Select
capability is retained. This is accomplished by program-
ming N1, the Word/Byte bit, via an internal jumper
instead of via pin 8 on the programming connector.

The BCD or Binary modes are selected via the N2 pro-
gramming line. The Byte or Word mode is selected via
an internal jumper (refer to assembly drawing
02-004-3100}.

See fable A-1 for new Output signal characteristics.

Table A-1. OQutput Signal Characteristics for Option 013

DC 100 KHz 500 KHz 2 MHz 3 MHz
I | | |
RMS FRACTIONAL DEVIATION
10 msec averaging 5 x 10-7
1 sec averaging 5 x 10-9

PHASE NOISE
30 KHz band centered on carrier excluding

1 Hz centered on carrier —50dB | —50dB —50dB ~ 40 dB
SPURIOUS COMPONENTS

50 ohm load —70dB | —60dB —454dB —40dB
HARMONIC COMPONENTS '

50 ohm load —-55dB —50dB —40dB -~ 40 dB
FREQUENCY RESPONSE

50 ohm load +25dB | +.25dB | +.5, —2.5dB| +.5 —~25dB

ATTENUATOR RESPONSE
(to 60 dB) +=.5dB +.5dB

Not Specified | Not Specified

A-1 ;
Scans by ArteI]<Media © 2008
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i A5J3 LMLESS OTHERWISE soacisap) T/THE . . :
oK - FXD OuT aue omenmone ase w | OUTPUT AMPLIFIER 5100-13
—® - —[5 vDC ’:“" : siza |mn.wmu_uo. T
FIXED OUTBUT AMPLIFIER T e pn 03 004-3113 B
AN X SCALE jomsr 4 o=
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s conTAMS A
AND DESIGH SNHTS BELDNGISG TO WAVETER * WD
MAY NOT BE REPROCUCED FOR ANY REASOR EXCEPT CALINR-

SHT |

3. CoMMon s |
I
! WPUT 3 COMMON l f 2 ouo te. Br0%66°s
Ql | —» + 5VDC =
.— e “ — ‘i--.-
. ) ) & _OUTPUT ~ 2 OUTPUT | 9
RIs Qs BOTTOM VIEW \
e ASTI g Q05 T )
BOTTOM VIEW _ 1 ! Q2 B+ 5VDC
15 LC5 13
. —~ I
+CI |[+C2 [+C3
S~ 1000010000 =, 10000 l Q3 2 . > +5VDC
A5S1 3
. +C4
<5V 230V = \ CR5
=] |
. 115 © ——— > SVCMN
S LINE VOLTAGE s | A
: SELECTOR s ’ Q4 = » +I5VDC
ASBI 3 :
J) : : FAN
74S3 | | ' L Cop
‘ ‘ J+C7 —< Sh|.
§——IW~A5C2 ‘
- JASFI
oA ‘ 0 ] .
5 ————————» [S5VCMN
i ! ? y: J Q5 —2-0-
3
X+
[ _|+C6 +C56 CRs | C50+
T 3000 ™~ 15V | T
\J Y \J p
115 OR 230 VAC & »—|5VDC
50-60 HZ NOTES: '

| REFERENCE DESIGNATIONS ARE ABBREVIATED FOR ASSY Al

2.ALL CAPACITOR VALUES ARE IN MICROFARADS

3. CR6 PRESENT ON OPTION —O! UNITS ONLY
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TOLERANCES
(XXCEPT AS MOTED)
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DECIMAL

XXX .010
XX .02

BCALE DRAWN 8Y

APPROVED BY

FRACTIONAL

+ 164

POWER SUPPLY 5100-13

ANGULAR

%

DATE

DRAWING NUMSER REV

O3-004-3/13 B .
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MULELO | e feo ool R s
RDUERSE | ) | 2073 REDRAVWN I, Pitfe|

8

THIS DOCUMENT CONTAIRS PROPRIETARY INFORMATHON
AND DEBIGN RIGHTS BEL ONGING TC WAVETEK AHD MIAY NOT
BE REFRCGUCED FOR ANY REASON EXCEPT CALIBRATION,
OPERATHON, AND MAINTENANCE WITHOUT WRITTEN AU-

THORLITATION

3% HiT

B
B
\ / . _ ) @ e e 30 ot
i\ SOLDER. £A4 ONTOP 10 L1 AS SHOWN Y ; e
4 i e
5 SOLDER ALl CEECTRICAL IOMPONENTS INDERTED INTO nOARD \\ i’ & ’
/ ; f
A\ SOLER COLORED WIRES FROM \TEM 2 T0 BOARD AS DEGHIGNAED Y / N T
, ; . . : —
A b i ; REMOVE ALL BURRS. | L DATE
/3N ROUTE WIRE (ITEM 8) TO ALL DIFFERENT DEGUIGNATED PINS & ATTACH. ) _ A | AND BREAK SHARF EOGES wiwenss o %87 \/\/AVETEK onaoecuomes | B
— 45 <= | {p YREF WATERIAL TREGKED o
ot PR Y ¥, JTLE
Jo TOPPOET UABLE ASSY, DY SOLDERING 18 AWG BYYS WIKE DTEM 3) 10 (ABLE, . PR ENGR.
AEEY L DORRD A% SHOWN. (4] )EEF ~ MAINBOARD
. JRELEASE APPROV. " A'D bt MBL\(
& INSERT CARLE ASSY WIRE INTO BOARD FLUOSH TO DHLEENING & INSERT ATTACHED FIRISA P Th
GROUND WIRE INTO BOARD BOTH TNDD AL DHOWN & SOLDER. WAVETEK PROCESS i
BIMERSIONS ARE IN WCHEE ‘_—T—-slzz FoW WO WG -
NOTE UNLESS OTHERWISE SPECIFIED e TOLERANCES ARE: N ’ .
H FRACTIONS DECIMALS ANGLEE D 23338 DZ- 004 ‘3‘] l 5 8
B XX - .
g DO NOT SCALE DRAWING Tk Cofsear 1 Juoom S13
6 5 ? 4 ] 3 2 p

7
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f ) l Kev | EcH
; :
N T TS DOCUMENT COMTAMS PROPAIETARY INFOR: :
MATION ] RIGHTS WELONGING TO
WAVETEK AMD MAY NOT S REPRODUCED FOR ANY
RAARON EXCEPT CALISRATION, OPERATION, AND
MANTEIANCE WITHOUT WRITTEN AUTHORIZATION.
Dl .
‘
REFERENCE DESIONATURS PART DESCRIPTION CRIG-MFOR—PART-ND MFGR HAVETEKX NO. GTY/PT REFEREMCE DESIGNATCORS PART DESCRIPTION ORIC—MFOR-PART-ND MFGR HAVETEK NO. QTY/PT REFERENCE DESIGNATORS PART DESCRIPTION OR 16=-MFGR-PART-ND MFGR HAVETEK ND. aTY/PT
€23 C4 CB C40 €41 €52 43 | CAP. MOND. 0. 1UF S0V BR21%E1042AT AVX 100, 4102 a8 174W . u3e U: DUAL 2 IN 2W AOI SN749IN-3 T 122. 7451 i
C&4 C&3 C&6 C60 C&F C70 C71f I QATE
C7R €73 C74 C7% C76 C77 C7 s RSY RES, CFLM 390 OMM 53X 116. 1391 1
€79 Ca0 C8t CB2 C83 Caa CaYy 1744 U10 U17 U20 U27 U29 41 V42| U: DUAL D TYPE FLIP SN7474N-3 TI 122, 7474 13
€87 Ce3 €8 C90 C?1 C92 £93) Ua4 US4 UB UBD U0 U9E FLOP
: RS4 RES. CFLM 470 OHA 5% CF1/4-4700HN, 5% STKPL | 116. 1471 1
€1z CAP MICA FX VAL DIP CMO3ED220J03 CDE 101, 0220 1 /44 U13 ULS UZ U24 U2 U35 U |U: 4 BIT FULL ADDER N7483N-B £19 122, 7483 18
22PF 9% -20+100PPM/C A3 UA7 U49 USh Ué4 Usk UsEl
500V R31 RES: CFLM 550 OHM 3% 115. 1961 1 U73 73 u7T ue2
. 1744
c24 CAP FX VAL, DP MICA CHOSFD191.403 CDE 101. 1150 1 usi uU: 4 BIT COUNTER N7493N-B s16 122. 7493 1
130FF 5% 0 TO R39 R44 REB, CFLM, 1. 0K DHM 9% | CF-071K-3% DALE 114. 2101 2
+70PPH/C 500V 1748 US? U67 U76 UBA UF1 U2 UR3|U: GD XOR GATE INVERT | 9014DCGH FAIR 122. 9014 7
——] : BUTPUT
€32 ¢33 CAP MICA FX VAL DIP CD1SFDER1FCI CDE 101. 1821 2 R27 R28 R3F RES, CFLM 2. 2K DHM 5% 116, 2221 3
B20PF 1X O TO+70PPM/C 1744 U3z uaz uz uwe U: GUAD NDR CATE 122, %015 L]
300V
R4% Ra4 R4A7 RES. CFLM 3, 3% OHM S% 114, 2333 3 use Us3 U: DUAL D TYPE FLIP DM74HZAN/AT NSC 123. 7474 2
c20 CAP, FLETR, . 1OUF 10X | DMT4P1 c-D 103, 4100 1 1744 FLOP
500V
R20 R3 RI1 RES: CFLM 10K OHY 9% 114, 3101 a U100 U301 U102 U103 U104 [U: DL D TYPE FLIP N74S74N=B 3¢ 124, 7474 I3
C28 C30 C30 C51 C52 C53 C54| CAP, TANT: . JOUF 20% T368A104M033A% KEMET | 109, 4100 10 1744 u105 FLOP (SHTKY)
€55 ¢=6 €96 33v
R&1 RES, CFLM 47H DHM 5% 116. 3471 1 Utl U21 u4as u7i U: PULL UP NET 3.3K 4114R-002-332 BOURN | 128. 2330 4
€13 c27 CAP, TANT, 10UF 20% T340 106M0294% KEMET | 109. 6100 2 1744 ax x13
20v
RY RES: GFLM 260K OHM 3% 116, 4361 1 CR2 CR3 SIL FHB SOPIV 1.94 PF-0% Enx 130. 0140 2
c2? c31 CAP, ELECT, 47UF 20% 47/63-B1009 SIEM 109. 4470 2 1749
&3V CR3 BIL RCT 200P1V 1A 130. 2110 1
c R29 R55 RES, VAR CHT 5.0K 3006P1-302 BOURN | 118. 2500 2 (1N4003)
c95 CAP, TANT, &BUF 20% &V | T368B&86MO0AAS HEMET [ 109. 6480 1 3/4° RECT
€R10 EL ZR 20V 5% S00MM 131, 0200 1
ce €7 CAP. ELECT. J000UF 30V | 3487AE3I2MOT0AN HEPCD | 10%. 8300 2 Ra0 RES: MFLM 4%, ¢ OHM 12 | RNSBCAFRGF UMCEM | 119, 4990 1 ¢IN94EB)
TITLE ASSEMBLY NO, REV TITLE ASSEMBLY NO. REV TITLE ASSEMBLY NQ, REV
WaveTEK 1208-00-256 A WAVETEK 1205-00-2566 A WAVETEK - 12068-00-2544 A
SPK ASSY, PRE WAVE LOAD SPK ASSY. PRE WAVE LOAD PARTS SPH_ASEY., PRE WAVE LOAD
PARTS LIST 5100~13-3113 PARTS LIST 5100-13-3113 LsT 8100-13-3113
PACE 1 PAGE 3 PAGE 3
, .
REFERENCE DESIONATORS PART DESCRIPTION ORIO-MFGR-PART-NQ MFGR WAVETER ND. QTv/PT REFERENCE DESIGNATORS PORT DESCRIPTION GRIG-MFGR-PART-NO MFGR WAVETER NO. QTY/PT REFERENCE DESIGNATORS PART DESCRIPTION DR 10=MFBR-PART—NO MFGR MAVETEK NG. aTyY/PT
(PC) s 1780 TO )
- CR11 CR12 CR13 CRi4 CR4 | |SL LW LK TORIV 200MW 132. 0487 s
C1 €2 &3 CAP, ELECT. 10000UF 3487BD103MO1&KM MEPCD | 109. 9100 <] u7e U: DUAL PRPHL DRIVER | SN73451M-3 T 120, 4451 1 | t1NaT7)
15V (PC} {75451)
QB % @8: SIL NPN HATCHED 134. 0043 1
R30 REB, MWFLM 100 OHM 1% RNT3C1000F ENDX 110. 1001 1 NONE 8PK. ASSY, PC BD 5100-13-25467 WYTK 1208-00-2567 |1 PAIR
171008 T2 PREPPED 3100-13-3000
G133 a1% @: SIL NPN (2N2219) 2219 noT 134. 2219 2
R23 RES.MFLM 115 OHM 1% RNI3C1150F UNCEM | 110, 1130 1 U3l uee U: MNSTEL MVBRTR N74121N-B {5343 122. 0100 2
176M TO (74121) 610 @: BIL NPN (2N2222) 2N2Z2024 noT 134, 2222
Raz RES, MFLH 1. 50K 1% B063JDINI00F MEFCO | 111. 1301 1 U1 V12 U148 U23 US U3 U34 | U: A BT SMIPT SNTA195N-3 TI 122, 0108 22 G14 G1&6 Q: SIL PNP (2N290%A) | 2M2903 mMoT 135. 2909 2
B 1/104 T2 U3% U37 U4s W48 US USI USS | REGISTER (74193 .
US7 U3 UdS UsT U72 U74 U8 J1 CONN, 22 POS EDGE. PC Q0P-00179-& TRW 2100-02-024% |1
R2 RES, NFLM 2. 00K 1% RNDDC2001F UMCEM | 111, 200t 1 veo HT, 86L READOUT
17104 T2 .
Ulé V18 U22 URS U30 U4D Usl|Uu: GUAD 2 IN NAND SN7A00N-3 T 122. 7400 8 N -] CONN, 44 P0OS EDGE, PC 007003411 TRW 2100-02-0245 |1
R3S R3& RES: CFLM 10 OHM 9% 114, 0105 2 ues GATE MT, DEL READOUT
4 1789
Uso Us U: HEX INVERTER DM7A04N/A+ NSC 122. 7404 usa SOCKET: IC 24PIN DIP | ICNZ4a-34C ROBNY | 333, 2402 1
R30 RES, CFLM 30 OHM 5% 114, 0301 1 st
1744 U4 US1 U2 us2 ua7 uae U: TRIPLE 3 IN NAND SN7410N=-3 T 122, 7410
GATE NONE CONN: TEHRM PIN . 023 W23F=0R%=3000 A/S 384, 0007 30
R22 RES, CFLM 39 DHM 5% 114. 0391 1 WH (2END)
1784 u9s U: DL 4 IN NAND BMT SN7413N/P3 TI 122, 7413 1
TeR NONE SPACER: TXSTR LEAD, 10014 NILRO |37 2108 4
R34 RES, CFLM 47 DHH % 114. 0471 1 NYL, LOW
1744 u70 Us? U: GUAD 2 IN NAND SN7437N-3 TI 122. 7437 2z
— BUFFER
R25 RES,; CFLH B2 OHH 5% 114. 0821 )
1744 Ui? Usd ues U: DUAL 4 IN NaND DHTA30N/A+ NEEC 132, 7440 3 .
BUFFER
R4 RES, CFLH 100 OHM 3% CF1/4-3000HN, 5%, STRPL | 114. 1101 1
TITLE ASSEMBLY NO, REV TITLE ASSEMBLY NO. REV TIME ASSEMBLY NO. REV
WavETEK 1208-00-2566 A WaveTEK 1208-00-2564 A WaveETEK 1208-00-2566 A
SPK ASSY, PRE WAVE LOAD PARTS SPK ASSY, PRE WAVE LDAD PARTS LIST SPI ASSY. PRE WAVE LDAD
PARTS LIST 3100-13-3113 usT 5100-13-3113 3100~13-3113
PAGE 2 PAGE 2 PAGE &
AEMOVE ALL BURRS ER] aTE
AND BREAK SHARP EDGES M\\/ETEK
SAN DIEGD = CALNOANIA
A MATEREAL PRCS ENGA
: TITLE
. RELEASE AFFAOV
PARTS LIST
TOLERANCE UNLESS
AT OTHEAWISE SPECIFIED | OPTION 013 MAINBOARD
WAVETEK PROCESS XX £ D ANGLES =t
' L2000
DO NOT SCALE DWG _ JMODEL NO Jowewa.
NOTE: UNLESS DTHERWISE SPECIFIED SCALE 5100013 004.3113 K
Scans by ArtekMedia © 2008 i weet 1 of D
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1

THIS DOCUMENT CONTAINS PROPRIETARY INFOR-
MATION AND DESIGN RIGHTS BELONGWNG TO
WAVETEK AND MAY NOT SE REPRODUCED FOR ANY
REASON EXCEPT CALIBRATION, OPERATION, AND
MAINTENANCE WITHOUT WRITTEN AUTHORIZATION.

I REV I ECN [ By JDAYE‘ APP
HEFERENCE DESIGNATORS PART DESCRIPTION ORIG=HMFGR=PART—NO MFGR WAVETEK NO. ATY/PT REFERENCE DESICNATORS PART DESCRIPTION OR1G-MFCR-PART-NOD MFGR WAVETEK NO. GTY/PT
2 £PK RECULATOR AGSY Q04. 3030 1 9 M ¥CR: ST IN SL 380, 4062 4
5100 4-40X3/8 PH
BAC=1 CONVERTER D/A 10 BIV 004, 3036 1 10 M SCR: ST IN Sk 3B80. 4081 &
4-40X1/2 BH
<] EPK CABLE ASSY: BHLD Q0%. 0570 1 .
RGD FMD 5100 11 NUT: HX ST IN 387. 4080 2
4-40X1/4 AF
NONE SCHEMATIC OUTPUT AMP 03. 004, 3100 1
13 WASHER: FLAT STL IN 28B. 0040 10
cea CAP FX VAL,DP MICA CHOSFD181.J03 cDE 10t. 1180 1 »a
180PF 5% © TO
+7OPPM/C 500V ) 14 WASHER: INT LW STL 2N 386. 1080 16
; s
cea CAP MICA FX VAL DIP 51 5Fp451403 CDE 191. 1430 1
A30PF 5% TO+7OPPM/C . 15 HASHER: FLAT NYL 588. 3020 4
0oV #2x. 250%. 032
a1 @2 a3 @: P.V. REG SV 5% 1A | LMIO9K-GTEEL NSC 120. 0031 3 12 BPR: THD 3/1&HX 1656A KEYST | 389, 200% 4
T0-3 4-80%3/4
1 SPK ASSY. PRE WAVE D100-13-R2966 WYTK 1208-00-256& | 1
LOAD S100-13-31t3
. .
uea U: ROM 312X8 C5T SINE! NO2S115N ste 129, 2000 1
€3] !
L1 L: EXD 2.2 UHY +/-10%| 1841-222 DELVN | 190, %220 1
SHLD
LBF-1 FILTER: LOW PASS 0-3 | 00. 145 3002 WYTK 148. 3002 1 :
HHZ .
TITLE ASSEMBLY NO. REY TITLE 3
WaAyETEK 004, 39113 K WAVETEK ASSEMBLYR®: 004 3113 "
PARTS LIST MAINBUARD ASSY: 3100-13 PARTS LIST MAINBOARD ASSY: 3100-13
: PAGE 1 PACE 3
i
|
REFERENCE DESIGNATORS PART DESCRIPTION ORIO-MFER-PART-ND MFGR WAVETEK NO. QTY/PT
& HEATSINK, TO 3, BASE,| 61048 THERM | 2800-11-0032 | 3
BLK ANDZ
21 HEATSINK, TO 3, TOP, | &104C THERM | 2800-11=-0033 | 3
CLD CHR
51 S: PEH/PSH DPDT 7 STA| RUDBO70COO-5BS CRL 341, 2200 1
g2 S: PSH/PSH DPDT PBE-1 CRL 341, 2208 1
20 COMN, PLUG: SHDRTING | 4612871-01-03-10 cTC 332. 0201 4
3 SOCKET: JUMPER A430-3704-01-03-00 caMBN | 332.0103 12
= CONN: TERM PIN . 023 W9B-025- 560-GH-GOLD /s 354. 0003 16
W (NAIL)
7 HEAT SiNA: TO-8 ROUND| 207¢B HAKE 347. 0400 2
18 WIRE: BUSS TINNED #18| W1818 WEICO ! 378.0400 1.6
AWG
14 WIRE: BUSS HD DWN TND| W2020 WEICO | 378.0%00 1.3
$20 AWC
B WIRE: #30 AWG BLD KYN 378. 1961 13
BLUE
17 SLVNG: TEFLON #20A%G 978, 5202 .95
19 SLYNG: PLASTIC FDRGLS ard, s221 .3
#22AWG
TITLE ASSEMBLY NQ. REV
WAVETEK 004, 3113 "
PARTS LIST MAINBOARD ASSY: 3100-13
PAGE 2 -

REMOVE ALL BURRS [DRAN DATE
AND BREAK SHARP EDGES
! WWAVE TEK . oceo-cavronsa
: TITLE
: RELEASE AMPRDV
] . PARTS LIST
e OTHERWISE SPECIFIED OPTION 013 MAINBOARD
WAVETEK #ROCESS ::* i"é;‘; AMGLES 1
[_0ONOTSCALE WG _[Womet w0 ==
NOTE: UNLESE OTHERWISE SPECIFIED T 51 00—01 3 004‘31 13 K
e SHEET ¥ OF 2
T

8

+ 4
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6 | 5 ¥ 4 3 2 1
hEV ECN BY BATE] APP
THIE DOCUMENT CONTAINS PROPRIETARY INFOR- Ao WIRING CHART FOR SWITCHES 1 THRU 9 8_| ¢28 s i 7
AT 22 A2V B SEshossrn o ave WIRE ~[PiNNe.S] FROM | 76 [P Nos TR AL s [
NAINTENANCE WITSIOUT BT EN Srroni e SWITCH 1 2olor _ D | €07 5400 I R8s
) SCANNER | 51 FRONT| B = 1
s-1 lprown | [N [eel| =l=co® sovl bl [ih
b
A S-2fRowd 8 D
5-2 |RED ] PANEL 3
E S-3 FRONT ]
5-3 {ORN ] PANEL ]
N 3 5-4 FRONT| &
sS4 [ YEL ) PANEL ;
] 55 FRONT
55 | GAN ) PANEL §]
3 S-6 FRONT] &
56 | BLUE i PanEL|
8
. ; 57FRonT] 2 _
57 | VIO ) PANEL i
s8 |Grar | | 56 Frow| 2
4 PAMEL +
- g SCANNER { S-9FRONT) £
5-9 |WHT : Bpassy| PAWEL[
S-10 CONNECTS AS SHOWN BELOW
&—\ <
/ $1 52 |UF |83 34 55
uro 1 glus 731?9 1064 74667004752640 °
A 5110 017 2 026|410 |
74 20 o2 2o o2 20
(2 PLMCED) 7474 g o0 25 3% 2932 29 s
f‘\\ ) ) Ty @]
‘ BLK & rl\l
4
&w |yt | |uz | |[U3 ] se|Y9 |sz saf USlss _8
N8 277| |s277] &1 lmred|1 & oF |7t66|; o &
7419 (8 52 20 0b 26 =
o8 80 Cp 80
! ~ ~ ) ) o __—
A\ SOIDER W6 15 T BE ASSEMBLED WITH 5-1, NEXT TO FRONT l .
~ PANEL- .
THIS JUMPER WIRE 15 A CONTINUGUS PIECE OF 24 AWG BUSS
- WIRE TINNED ,RUNNING BETWEEN THE DOUBLE CONTACTS OF THE
SWITCH COMMON TERMINAL . TRE BUSS WIRL 15 COVERED \ITH
& PIECES OF FIBERGLASS SLEEVING BETWEEN SWITCHES.
' WIRE HOOK-UP FOR ITEM 3 T0 BE A5 FOLLOWS: REVGVE ALLEURRs o
POST 1 oRanGE SR e T o) V] \AANVETEI e eneors] A
POST 2 YELLOW {WIRE TO BE TWISTED TOGETHER. I__ e
FOST 3 BLAC N /A g .
, 5. PANEL ASSY: FRONT
Aﬁ. ALL WIRES To POST 8 oON 5-1 THRU S % TO COME FROM TOLEHANCESI-PINLESS
BOTTOM RIBBOM CABLE ASSEMBLY ™ 1207-00- 2554, WITH WIRES S ROCESS Joox e NGl Ee -
TO POSTS 2,1,f4 To COME FROM CABLES IN ASCENDING ORDER, XX _ 2030
|MODEL NO DWG NQ AEV
NOTE. UNLESS OFHERWISE SPECIFIED N /A sc::_c; N:;:;Léowc 5100 - i3 GZ‘W’B”S E
. COOE .
SRS Seans b_y #xf tulr‘chd:im 2008— o 8 -
8 7 6 4 3 2 1



8 ¥ 4 3 2 | 1
i REV [ ECN ] BY lDA'IEl APP
THES DOCUMENT CONTAING PROPRIETARY THFOR.
MATION AND DESIGN RIGHTE BELONGING TO
WAVETEK AND MAY NOT BE REPRODUCED FOR ANY
REASOW EXCEFT CALIGRATION, CPERATION, AND
MATNTENANCE WITHOUT WRITYEN AUTHORIZATION.
REFERENCE DESIGNATORS PART DESCRIPTION ORIQ-MFGR—FPART=-HO MEGR WAVETEK ND. aTv/PT
a2 BPK SCANNER ASSY 3100 004. 3130 1
NONE BPK ABSY. RIBBON 5100-5ER 1ES~-2%34 WYTK 1207-00-2504 | 1
CABLE 3100-BERIES
3 WIRE ASSY-AMBER LAMP | 1207-00-2944 WYTH 1207-00-2944 | 2
83 WIRE ABBY-GREEM LAMP | 1207-00-2945 WYTK 1207-00-294% | 2
D82 LAMP: INCAND &. 3V BP&3-0CE-2180 ELDEM | 171. 1302 1
A0MA GREEN
P LAMP: INCAND 5.3V BP&3-ACB-R180 ELDEM 171. 1503 1
40MA AMBER
NONE TY-MRAP TY=523n T8 2600-00-000& | 2
22 RETAINING RING 519-009t DILCO | 2800-35-0002 | 2
7 FRONT PANEL: 9100 300. 3001 1
810 8: ROT 1P 3 POS (5123 345, 1031 1
BCm .
&1 82 59 54 85 B& 57 £8 87| 8: ROT 1P 12 POB 732188001 LEDEX | 245, 1120 9
(3100 ACD)
Ji g2 CONN: BNC BLMMD RECPT| 2BJR100-1 8CC 231, 0003 2
150L.
11 LWe: SOLDER FLAT Ors8%| 741-378 I1ER 339. 0003 1,
16 KNOB: BLACK . 3% LINE | PS30-LL-1 BUKEY | 370. 0701 1
TITLE ASSEMBLY NO. REV
WAVETEK 001. 3113
PARTS LIST PANEL ASSEMBLY FRONT 3100-13
PAGE 1
REFERENCE DEGIONATORS PART DESCRIPTION ORIO-MFOR-PART=HO HFER WAVETEW NO. arY/PT
13 WNOB: BLACK .7 T8 0-%f .7 T8 09 BUMEY, | 370, 0706 L]
14 KNOB: BLACK .7TS 0-2 | PE70TER BUKEY | 370.073% 1
12 WIRE: BUSE TINNED 24| 9024 WEICD | 378.0701 18
AHC
17 WIRE: &24 AWG STR 1124 WEICO | 378. 1704 é
BLACK
18 WIRE: %24 AWG BTR 1124 WEICD | 378.1734 23
ORANCE
19 WIRE: #24 AWG STR 1124 WEICD | 378. 1744 22. 3000
YELLOH
=0 SLVNG: PLASTIC FERGLE Fre. 8221 14
Ll
2 POT, MODIFIED. tK (M/F | 4509=71-0200 WK | 4609-71-0200 | 1
118. 2107)
TITLE ASSEMBLY NO, REV E
WAVETEK 001, 3113
PARTS LIST PANEL ABBEMELY FRONT 8100-13
‘ PAGE.D
. REMOVE ALL BURRS DRARN baxe
| |_AND BREAK SHARP EDGES MVETEK SAH TIRGO + CAUFCRRIA
! . MATERIAL PROJ ENGR
| TITLE
: AELEASE APPROV
| PARTS LIST
TOLERANCE UNLESS
. troen  OTHERWISE SPECIFIED. FRONT PANEL
R z LES ¢
‘ WAVETEK FROCESS X%+ 030
1 DO NOT SCALE DWG "fmaoeL no Tows 5o £y
NOTE: UNLESS OTHERWISE SPECIFIED | SCALE 5100-013 001.3113 E
. 23338 weer ] of 1

RN

"8

4 4 3
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| gHe-100-20] 0]

8 7 6

5 N 4 3 2 1
) REV [ BY DATEI arp
THIE DOCUMENT CONTAINS PROPRIETARY INFOR- Ao WIRING CHART FOR SWITCHES 1 THRU 9§ B. 128 A
uATION AN DESIGN RIGHTS BELONGING TO / WIRE PN oS FRom — TYRTS C ELO = 7912 jhret, 12 d) Bkl
Aoy S Al S 2 0 SwWITEH | 201 5n : ) D [ £C0 7 B400_ Paifuilias
- ' ' *- s-1 |rown [ i 3 E | Eco® a09i ~ 4% [k
A + A
_ ] ™ 5+2 FRowT] }
$-2 |RED i PANEL 3
_ g 5-3 FRONT!
5-3 |ORN i PANEL ;
5 g 54 FRONT| €
54 | YEL ] PaNEL | 1
(2 PLAcES) ; 85 FronT| £
55 | GRN ] PANEL ]
3 g s-6 FRONT|
$-6 { BLUE i PANEL|
3
. ] 57 FRONT
57 | VIO i PANEL M
) 5
5-8 |GRAY | £ S0 FRoNY 2
4 PANEL i
8 SCANNER | 5-9 FRONT] 3
- F 3
59 |WHT i spassy| PaELl §
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REFERENCE DESIGNATORS PART DESCRIPTION ORIG-MFOR=PART=ND MFGR WAVETEX NO. arv/PT REFERENCE DESICNATORS PART DESCRIPTIDN ORIG=-NFER=-PART=-NO MFCR HAVETEK NO. QTY/PT D
1 PANEL ASSEMBLY FRONT 001. 3110 1 20 WIRE: #24 AWG STR 1124 WEICO 37B. 1744
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REFERENCE DESISNATORS PART DESCRIPTION ORIG=MF&R-PART—NO HEGR WAVETEK NO. SYY/PT REFERENCE UES1G@NATORS PART DESCRIPTION ORIG-MFGR=-PART-NO MFOR WAVETE® NQ. aTyY/PT REFERENCE DEEICNATORS PART DESCRIPTION ORTG-MFEGR=PART-ND HFGR WAVETEK NO. GTY/PT
€23 C4 C3 €40 Cb1 C&2 C43 |CAP,MOND, O. 1UF SOV | SR213E104ZAT AV 100 4102 33 1/84 , UL3 ULS U2 U24 UR4 U3& USB |U: 4 BIT FULL ADDER N74B3N-B 31 122, 7483 18
Cb4 C&5 Ceb C68 Co9 €70 C71f 25U H U43 UA7 U4% USE U4 Ubs UsB
€72 €73 C74 C73 C74 €77 C76) R3L REE. CFLM 340 OHM 5% 114, 1561 1 U73 U7s U7y uB2
€79 €80 €81 COZ €83 Ca84 CBY 1784
Ce87 €88 CB8Y €90 C91 C92 C93] uBt U: 4 BIT COUNTER N7473N-B 516 122, 7493 1
Rad4 REG, CFLM, 1. OK OHM 5% | CF-07iK-9% DALE 116. 2101 1 :
ci2 CAP MICA FX VAL DIP | CMOSED220J03 CDE 101. 0220 1 1740 ) US9 W7 U76 US4 UF1 UFZ U932/ U: GD XOR GATE INVERT | 9014DCGB FAIR 122. 9014 7
22PF 3% —20+100PPM/C | OUTPUT
500V R4 RES, CFLM 1. 3K DHM 3% | CF1/4-1. BK. 5% DALE 116, 2151 §
174w U32 U3a3 U7 W9 U: GUAD NOR GATE 122. 9013 4
ca24 CAP FX VAL.DP MICA CHOSFD131J03 CDE 10%. 1150 1
IS0PF 3% 0 TO R27 R26 R33 REG, CFLM 2. 2K DHM % 114. 2221 3 usa uas W PUAL D TYPE FLIP DM74HTAN/AT KSC 123. 7474 2
+70PPM/C SO0V 1740 FLOP
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600V ;
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€29 €3t CAP,ELECT. 47UF 20%t | 47/43-81009 BIEM 109. 5470 2 a/4% RECT
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| a8, 9 @: SIL NPN MATCHED 134. 0063 1
cé o7 CAP, ELEGT. 3000UF SOV | 487AEIZ2MOSORM HEPCO | 10%. 8300 2 NONE ASSY PC BD PREPPED 5110-2372 WYTH 1208-00~2572 |1 PAIR
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2 BPK REGULATOR ASSY 004, 3030 1 11 NUT: HX 8T ZN 387. 4080 3
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(510}
LPF-1 FILTER: LOW PABS 0-3 | 0O0. 163. 3002 WYTK 16%. 3002 1
MHZ , c
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14 HIRE: DUSS HD DWN TND| W2o020 WEICO | 378.0%00 1.3 ; [ |
#20 AWG i
e WIRE: #30 AWG SLD KYN a78. 1961 19 i |
BLVE !
17 ELVNG: TEFLON #20AWC 378. 5202 .98 '
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APPENDIX B
OPTION 020, TTL OUTPUT

B.1 GENERAL

Option 020 provides a TTL compatable square wave
signaiat BNC labeled TTLOUTPUT. The TTL output main-
tains the same frequency range and resclution as the
standard Modei 5100 and 5110 outputs. The TTL OUT-
PUT BNC replaces the auxiliary VAR OUT BNC on the
Mode! 5100.

B.2 OPERATION AND CIRCUIT DESCRIPTION

The option 020 circuit board assembly (P/N 004-3098)
is attachedto the inside, center portion of the instrument
left side panel.

Refer to the following documents for additional
information:

¢ Modification of the instrument for Option 20 TTL output.
P/N 02-002-3050

e Schematic, Option 20 TTL Qutput. P/N 03-004-3098.
¢ Assembly, Option 20 TTL Output. PN 02-004-3098.
The TTL output circuitry consists of an LM361 (high
speed differential comparator) and a DMB8830 (line driver,

single-ended configuration), used with a shorting plug
o select either the NON-INVERT or the INVERT ouiput.

If required, use the following steps to obtain the com-

plement of the main output at the TTL output.

1. Remove screws securing the top cover to the rear
panel.

2. Slide the top cover toward the rear panel until the
Option 020 board assembly is fully exposed.

3. Set the shorting plug to the required position.

Note

The shorting plug must be set between Qutput
and NON-INV or Qutput and INV to provide a TTL
output at the rear panel TTL OUTPUT BNC.

4. Replace the top cover and secure to the rear panel
with screws removed in step 1.

The following is a partial list of the DM8830 electrical
characteristics applicable to the Option 020:

Parameter Conditions | Min Typ | Max
Logical “1” lout =
output voltage —08mA | 24V
Logical *'1” lout =
output voltage 40 mA 1.8V | 3.3V
Logical "'0” lout =
outpui voltage + 32 mA 0.2v | 0.4v
Logical "0 lout =
output voltage + 40 mA 0.22v | 0.5V

- 5100 Manual Changes:

Page 1-1 Qutput Signals. Change second sentence of
Variable Output description to read front panel BNC jack.

Documentation: Delete all reference to the rear panel
VAR Output jack.

|
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