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CERTIFICATION

Hewilett-Packard Company certifies that this product met its published specifications at the time of shipment from the
Sactory. Hewletr-Packard further certifies that its calibration measurements are traceable to the United States Na-
tional Bureau of Standards, to the extent allowed by the Bureau’s calibration facility, and to the calibration facilities
of other International Standards Organization members.

WARRANTY

This Hewlett-Packard product is warranted against defects in material and workmanship for a period of one year
from date of shipment. During the warranty period, Hewlett-Packard Company will, at its option, either repair or
replace products which prove to be defective, :

For warranty service or repair, this product must be returned to a service facility designated by -hp-. Buyer shall
prepay shipping charges to -hp- and -hp- shall pay shipping charges to return the product to Buyer. However, Buyer
shall pay all shipping charges, duties, and taxes for products returned to -hp- from another country.

HP software and firmware products which are designated by HP for use with a hardware product, when properly in-
stalled on that hardware product, are warranted not to fail to execute their programming instructions due to defects in
materials and workmanship. If HP receives notice of such defects during their warranty period, HP shall repair or
replace software media and firmware which do not execute their programming instructions due to such defects. HP
does not warrant that the operation of the software, firmware or hardware shall be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by Buyer, |
Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of the environmental
specifications for the product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY

DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE.

EXCLUSIVE REMEDIES
THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HEWLETT-
PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE-
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL THEORY.
ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for Hewlett-Packard pro-
ducts.

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are provided at the back
of this manual,
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HEWLETT
(ﬁﬁ] PACKARD
SAFETY SUMMARY

The foliewing general safety precautions must be observed during ail phases of operation, service, and repair of this
instrument. Failure to comply with these precautions or with specific warnings elsewhere in this manual violates
safaty standards of design, manufacture, and intended use of the instrument. Hewlett-Packard Company assumes no
liahility for the customer's failure to comply with these requirements. This is a Safety Class 1 instrument.

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an elec-
trical ground. The instrument is equipped with a three-conducter ac power cable. The power
cable must either be plugged into an approved three-contact electrical outlet or used with a
three-contact to two-contact adapter with the grounding wire (green) firmly connected to an
electrical ground (safety ground) at the power outlet. The power jack and mating plug of the
power cable meet International Electrotechnical Commission (IEC) safety standards.

DO NOY GPERATE IN AN EXPLOSIVE ATMOSPHERE

Do not operate the instrument in the presence of flammable gases or fumes. Operation of any
electrical instrument in such an environment constitutes a definite safety hazard.

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must not remove instrument covers. Component replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace components
with power cable connected. Under certain conditions, dangerous voltages may exist even with
the power cable removed. To avoid injuries, always disconnect power and discharge circuits
before touching them.

00 MOT SERVICE OR ADJUST ALONE
Do not attempt internal service or adjustment unless another person, capable of rendering first
aid and resuscitation, is present.

DO HOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

Because of the danger of introducing additional hazards, do not install substitute parts or per-
form any unauthorized modification to the instrument. Return the instrument to a Hewlett-
Packard Sales and Service Office for service and repair to ensure that safety features are main-
tained.

DANGEROUS PROCEDURE WARNINGS

Warnings, such as the example below, precede potentially dangerous procedures throughout
this manual. Instructions contained in the warnings must be followed.

l WARNING I

Bangercus voltages, capabie of causing death, are present in this instrument, Use ex-
trame caution when handling, testing, and adjusting.
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SAFETY SYMBOLS

General Definitions of Safety Symbols Used On Equipment or In Manuals.

A\

e
@

|

4

l WARNING I

£CAUTIONS

NOTE;

Instruction manual symbol: the product will be marked with this
symbol when it is necessary for the user to refer to the instruction
manual in order to protect against damage to the instrument.

Indicates dangerous voltage (terminals fed from the interior by
voltage exceeding 1000 volts must be so marked).

Protective conductor terminal. For protection against electrical
shock in case of a fault. Used with field wiring terminals to in-
dicate the terminal which must be connected to ground before
operating eguipment.

Low-noise or noiseless, clean ground {earth) terminal. Used for a
signal common, as well as providing protection against electrical
shock in case of a.fault. A terminal marked with this symbol must
be connected to ground in the manner described in the installation
(operating) manual, and before operating the equipment.

Frame or chassis terminal. A connection to the frame (chassis) of
the equipment which normally includes all exposed metal strue-
tures.

Alternating current (power line).
Direct current (power line).

Alternating or direct current (power line).

The WARNING sign denotes a hazard. It calls attention to a pro-
cedure, practice, condition or the like, which, if not correctly per-
formed or adhered to, could result in injury or death to personnel.

The CAUTION sign denotes a hazard. It calis attention to an
operating procedure, practice, condition or the like, which,if not
correctly performed or adhered to, could result in damage to or
destruction of part or all of the product.

The NOTE sign denotes important information. It calls attention
to procedure, practice, condition or the like, which is essential to
highlight.

iv




SECTION 1
GENERAL INFORMATION

f-1. INTRODUCTION

This Service Manual contains information for Service-
Trained personne! to install, test, adjust and service the
Hewlett-Packard Model 3314A Function Generator. A
front panel overview and the HP-IB Summary are also
included; however, the Operating Manual should be us-
ed for detailed operating information.

1-2. MANUAL AND INSTRUMENT IDENTIFICATION

The -hp- part number for this manual and for a
microfiche of this manual are located on the title page.
Each 4 x 6 inch microfiche contains up to 96 photo-
duplicates of the Service Manual pages. The latest
Manual Changes Supplement as well as Service Notes
are also included in the microfiche.

Attached to the 3314A’s rear panel is a serial number
plate. A8

The prefix applies te identical 3314A's.

e —

R
The suffix is assigned sequentially
and is different for each 3314A.

The letter separating the prefix from the suffix denotes the
country of origin. “"A’" are used for instrumants built in the
US.A,

Figurs 1-1. Serial Number Plate

The contents of this manual apply to instruments with the
serial number prefix(es) listed under SERIAL NUM-
BERS on the title page. Changes made to instruments
after the printing of this manual will be covered by a
Manual Change Supplement. In addition to change infor-
mation, a Manual Change Supplement may contain infor-
mation correcting errors in this manual.

1-3. DESCRIPTION

The 3314A Function Generator is a multi-mode, pro-
grammable function generator. The 3314A features
Sine, Triangle and Squarewave functions from 1mHz to

19.99MHz. In addition, the 3314A can be redefined as
an ARBitrary Waveform Generator. ARB waveforms
are made up of a series of voltage ramps called vectors,
The operator has control over the number of vectors,
the height and length of each vector, The operating
modes include:

Free Ran Gate N Cycle

- CW CWwW 1/2 Cycle
linear sweeps linear sweeps Fin X N
log sweeps ARB Fin + N
ARB

In addition, the 3314A has a programmable time inter-
val for internal friggering. A trigger (either internal or
external} is an important part of every operating mode
except Free Run when not sweeping. .

1-4. OPTIONS

The 3314A may be equipped with one or more of the

- following options:

A8 Option 001, Simultaneous X3 Output

Option 907, Front Handle Kit
Option 908, Rack Mount Adapters
Option 910, Extra Manual Set

Option 00! to the 3314A Function Generator is a low
impedance, rear panel output. The X3 Ouiput voltage is
3 times the voltage from the 3314A’s Main 50( Output.
Note that the X3 Output is always active and that the
voltage depends upon the selected amplitude and the
Main Output’s load. This output is DC coupled and is
useable to 1| MHz.

1-5. SUPPLIED ACCESSORIES

Every 3314A is supplied with the following accessories:

Al Operating Manual

A Service Manual

A Power Cord

A 500 Feedthrough Termination

The power cord included with your 3314A was selected
at the factory based upon the country of destination. If
your power cord is incompaiible with your AC mains
outlet, contact your local -hp- Sales Office.

1-1



General Information

1-6. SPECIFICATIONS

The 3314A’°s specifications are listed in Table 1-1,

Specifications. These specifications are the performance

standards or limits against which every 3314A is tested.

Model 3314A

Some of the 3314A’s operating characteristics are listed
in Table 1-2, Supplemental Characteristics. The
Operating Manual contains detailed discussions of the re-
maining operating characteristics.

Tebie 1-1. Specifications

Frequenay
LO0Hz IHz
HP-18
RANGE i M ‘
NUMBER ]J E“| {‘
i |
1 oF ETTING + 004Hz) L
(HEE IR I ETHI I
2 +(.4% OF ETT!NG +.04Hz)
AT N EHT I
3 4 ; +(.2% OF SETTING
: UM EEIN
4 2 . --m*n( |+0.2% OF §
R LT
5 2% OF SETTING +20Hz)|# ili
R R ! ‘
5 E +{.2% OF SETTING ~»200Hz) i |;
BRI ST I RV R
7 ‘ +.07% OF SETTING +50p{.)mp’year) w
i (I SO E I .
8" !i !:t( O1% OF SE?TING + BG;:pm.'year)
i AT HT Il
E i i EE

@emsrnme’ > DENOTES FREQUENCY RANGE USING AUTO-RANGING.
& — DENOTES EXTENDED FREGQUENCY RANGE USING RANGE HOLD.
O FREQUENCIES UP TO BUT NOT INCLUDING THIS POINT ARE ALLOWED,
* FREQUENCY 1§ SYNTHESIZED IN RANGES 7 AND B IN THE FREE RUN MODE WiTH VCO =

ACCURACY APPLIES IN THE FREE RUN MODE WITH SYMMETRY
OFF AND WITH RANGE HOLD ON OR OFF,

OFF.

50% (FIXED}, AND VCO

Amplitude

Absolute Amplitude Accuracy:

+{1% of dispiay + .035Vp-p), sine wave and sguare wave

+{1% of display + .08Vp-p), triangle

Amplitudes: 1.00Vp-p ta 10.00Vp-p (Range 4}
Frequency: 10kHz
Auto-Range: ON

Flatness--sing wave:

Combines sine power flatness and vernier attenuator flatness
Relative to 10kHz, 1.00 V to 10.00Vp-p (Range 4}

20Mz 50kHz 1MHz  19.99MHz
.07dB .33d8 1.5dB

Setting: QVDC

Step Attenuator Accusacy: Frequency: = 100kHz

.00tHz 50kHZ 19.99MHz Symmetry
20dB Symmetry Accuracy (Fixed):
- .3d8

40dB .05dB 50% +0.2%

80dB .5dB
Frequency:

DG Gifset
Offset Accuracy:

+{3% of display + 10 mVDC +0.5% of AC Amplitude
Range)

Frequency: < 100kHz
Auto-Range: ON

Residual DC Offset:

+ 0.5% of AC Amplitude Range
If option 001

= 0.6% of AC Amplitude Range + 500,V

Fixed Symmetry: 50% (SYM light OFF)
1Hz to 100kHz
Function: square wave

1-2



Model 3314A General Information

Table 1-1. Specifications {Cont'd)

Symmetry Accuracy (Variablel Frequency Sweep
+0.5% of period: Swaep Frequency Accuracy--Manual Sweep:
Frequency: 1Hz to 1COkHz +{0.2% of Stop Freg +0.1% of Stop Freq Range), Stop Freg
Function: square wave Range = 200kHz

+ 1% of Stop Freq, Stop Freg in 2ZMHMz Range
+ 3% of Stop Freq, Stop Freq in 20MHz Range

Phase
Phase Offset--Phase lock Modes Modulation
Accuracy: +2° (5OHz to 25kHz) Amplitude Modulation Envelope Distortion:
Phase Offset is referenced to the signal output for Fin = N or < —40dB

the trigger input for Fin X N,
Carrier: = 1MHz, 10Vp-p, sine wave

Start/Stop Phase--Burst Modes: Modulating Input:  1kHz, sine wave
index of Modulatien: 95%

Accuracy: +3° {applies from .001Hz to 1kHz)
VCO Linearity:

Fuaction Characteristics
+0.15% of p-p frequency, . 1Hz through 200kHz Range

Sine Harmonic Distortion: + 1% of p-p frequency, 2MHz Range
+ 3% of p-p frequency, 20MHz Range

individual harmenics will be below these levels, relative to
carrier level, -~ 8Vdc to +1 Vdc input { —80% to +10%!

Qffset = QV. Function Invert = OFF, Deviation is from a best fit straight line.
*Add 4dB for ambient temperature Q to 5°C or 45 to 55°C.
Option 001 - Simuitaneous X3 Quiput.

20Hz 50kHz 1999kHz 18.99MHz
— * — —
55dB 40dB 25d8 Specifications apply when the X3 Qutput is terminated with
Square Wave Rise/Fall Time: viitioggsfnd < E0Opf and when the Main output is terminated
=9ns, 10% o0 90% of a 10 Vp-p output The X3 Output is useable into all loads until the output cur
i rent Himits at = 30 mA peak or the output voliage clips at
Square Wave Aberrations: = 15V peak.

5% of {High Settled Amplitude - Low Settled Amplitude} X3 Gain Accuracy:

where Settled Amplitude is the veltage on the puise top or 1% at 10kHz

bottom measured 10Cns after the appropriate zero crossing. X—3 O;mut amolitude = (3 = 1) x Main Output Amplitude
Frequency: =< IMHz Sine Power Flatness:
Amplitude: 10Vp-p Relative to full cutput power at 10kHz

10% of p-p Aberrations relative fo programmed amplitude. 20Hz 50kHz 500KHz 1MHz
Freguency: > IMHz +.19B + 54B + 1508

Amplitude: 10Vp-p
Harmonic Distortion:
Triangle Linearity:
All harmonically related signals will be below thess fevels.

+0.2% of the p-p voitage relative 10 the fundameniat.

Frequency: .OTHz to TkHz, Amplitude = 10 Vp-p
Deviation is from a pest fit straight line, from 10% to 90%
of each ramp,

20Hz 50kHz 1MHz

- 53dB - 38dB

Internal Trigger Interval

i ) . Square Wave Rise/Fail Time: (Rear Panch
. : 9 -
Period Accuracy: ={0.01% + B0 ppm/year} of displayed in <200ns. 10% to 90% at full cutput.

terval {excluding sweep intervals)
Residual DC Offset: (Rear Panel)

= 40mVDC




General Information

Model 33144

Table 1-2. Supplomental Characteristies

General
Spacifications apply when:

Main signal output is terminated into 50 +0.1 ohms

Warm-up is = 30 minutes

Within = 8°C, and 24 hours of last internat calibration
Temperature 0° to 55°C

Relative Humidity £95% at 40°C

Altitude = 15,000 ft,

Storage Limits:

Temperature —40° 10 +75°C
Altitude = 15,000 ft.

Powear:

100/120/220/240V, +5% ~10%, 48 1066 Hz
95 VA maximum

Weight:

7.3k

g (16 tbs} net
10.5 kg (23 ibs)

§) shipping
Dimensions:
132.6 mm (5.22 in) high

212.3 mm {8.36 in) wide
418.0 mm {16.5Q in) deep

Accessories included:
11048C 50 ohm feed through
Accessories:
Transit case for one 3314A; -hp- #9211-2677

OPTION 001:
Amplitude Range:
AC only to 30Vp-p or §0mAp-p before clipping.
DC only to £ 15VDC or = 30mADC before clipping.
AC + DC to % 15V peak or %30mA peak before clipping.
Frequency Range:
DC to TMHz
QOutput Resistance:

< 20 at 10kHz

Relationship of the X3 Amplitude to the 3314A’s displayed
amplitude:

Main Output Load
Main Qutput Load + 50

X3 AMPTD = 3 | 2x Display

1-7. SAFETY CONSIDERATIONS

The 33144 is a Safety Class 1 instrument (provided with
a protective earth terminal). The instrument and
manuals should be reviewed for safety markings and in-
structions before operation.

1-8. GROUNDING

The outer conductor of all BNC type connectors, the
shield and pins 12 and 18 through 24 of the HP-IB con-
nector, the frame, chassis, covers, and all exposed metal
surfaces are connected to the protective earth terminal,

WARNING

Do NOT interrupt the protective earth
ground or “float’’ the 3314A. This action
could expose operators to potentially haz-
ardous voltages!

1.9, RECOMMENDED TEST EQUIPMENT

Equipment required to maintain the 3314A is listed in
Table 1-3 Recommended Test Equipment. Other
equipment may be substituted if it meets or exceeds the
performance of the listed equipment. When substitu-
tions are made, the user may have to change the test
procedures to accomodate different operating
characteristics.

14

1-10. OPERATOR MAINTENANCE

Operator Maintenance is limited to replacing the line
fuse, There are no operator controls inside the 3314A.
The Z-Axis polarity switch is located inside the 3314A,
however, only Service Trained personnel using the in-
structions located in Section 2 of this manual are to set
this switch.

| WARMING

Under no circumstances should an operator
remove any covers, screws, shields or in any
other way enter the 3314A. There are no
operator controls inside the 3314A.

i-11. AVAILABLE EQUIPMENT

The following service kits are available and contain the
necessary hardware and instructions to retrofit the instru-
ment:

Front Panel Kit  03314-84401
Rear Panel it 03314-84402



Model 3314A General Information

Table 1-3. Recommended Test Equipment

Instrument Critical Specs Recommended Model
Universal Counter Freq Measurement to 20MHz -hp- 53288 PA
Accuracy = 2 counts {-hp- B328A)
Resolution 8 Digits {-hp- B345A)
AC/DC Digitat Voltreter DC Function -hp- 3455A PA
Acc. = 05% {-hp- 3456A)
AC Function: True RMS
Acc. £ .2%

Resolution 6 Digits

High Speed Digital Voltmeter DC Voitage OV-10V -hp- 3437A P
Sample/Hoid Measurement

External trigger: Low True TTL Edge Figger
Trigger Delay: Selectable, 1048 to 1405

Synthesizer/Function Generator Sine Output: TkHz -hp- 3328BA PA
Amplitude: 1Vrms into 10k{ {-hp- 3336A}
VHF Attenuator {see Note 1) Atter: 100dB in 10dB steps -hp- 355D P

Freg Range BOHz to 20MHz
impedance 502

High Frequency Spectrum Freq Range 40MHz to 120MHz -hp- 8557A P
Analyzer Amplitude Accuracy: + .BdB {-hp- 85588}
{-hp- 141T,85528)
Freq Range 20Hz to 40MHz -hp- 3585A PA
Spectrum Analyzer {see Note 2} Amplitude Linearity: + .3dB

Resolution: .01dB

input Impedance 50Q -hp- T1049A P

3 Voit Thermal Converter input Voltage: 3Vrms {Ballantine 1385A-3 with
Freq; 2kHz to 20MHz cable 12267A opt, 101>
Frequency Response: & .05dB
Input Impedance 5080 -hp- 11050A P
1 Volt Thermal Converter Input Voltage: 1Vrms {Ballantine 1385A-1 with
Freq: 2kHz to 20MHz cable 12257A opt. 10}*
Frequency Response: = .05dB
Dual input, Ext Trigger, XY Display Mode -hp- 1728A PA
Oscilloscope X10 Mag, Delayed Sweep {-hp- 1745A)

Vertical BW DC to 27bMHz
Deflection .01V to 10V/Div
Horizontal Sweep: .01:5 to 1s/Div

Voits: —8VDC to +2VDC ~hp- 6236A P
Power Supply Amps: 10mA

Nete 1: VHF attenuator must be characterized.
Note 2: The 3585A is required because of its .01dB Resolution,

P=Parformance Test
A=Adjustments
{ Y= Alternative Instruments

* Ballantine Laboratories, inc.
RO. Box 97
Boonton, NJ 07005, US.A.
Telephone: 201-335-0900 TWX: 710-987-838C
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General Information

Model 3314A

Table 1-3. Recommended Test Equipment {Cant’d)

Enstrumaent

Critical Specs

Recommended Model

BNC/Tee Adaptor

BNC/Banana Adaptor

BNC to Triax Adaptor

500 Feadthrough Termination
BOCQ Feedthrough Termination
{use in X3 test)

5000 250pF Feedthrough
Terminaticn

{use in X3 test)

480 Voltage Reducer
fuse in X3 test)

Low Pass Filter

1¢:1 Probe

500 BNC/Tee (m){fi{f
500 BNC {f} to dual banana plug
500 BNC {f} to BNC Triaxial (m)

Accuracy: £.2%
Power Rating: TW

Resistor: 4980

Resistor: 4980
Capacitor: 24CpF {10pF added by probe in test)

Resiston 4500

Resistor: IMQ = 5%
Capacitor: 1uF = 20%

Impedance: 1MQ
Capacitance: 20-26pF

‘hp- 1250-0781
-hp- 1260-2277
-hp- 1250-0595

-hp- 11048C

-hp- 0698-4123

“hp- 0698-4122
“hp- 0140-0199

-hp- 0698-3510
-hp- 0683-1055

-hp- 0160-0127

-hp- 10041A

PA

PA

PA

A

P=PFerformance Test
A= Adjustments
{ 1= Alternative Instruments
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Installation

Model 3314A

SHOULD BE GROUNDED
NEAR TERMINATION
OF OTHER WIRE OF
TWISTED PALR

Logic Levels

4

.

THREAD M3.5x 0.6

\

SIGNAL GROUND
PIOTWISTED PAIR WITH 11
PIO TWISTED PAIR WITH 10

P10 TWISTED PAIR WITH ¢
PO TWISTED PAIR WITH 8
PIO TWISTED PAIRWITH?
PIO TWISTED PAIR WITH &

30 METRIC

REN
DIGS
Bio7
Dic e
Do s

The Hewieit-Packard Interface Bus logic leveis are TTL
compatible, Le., the true (1) state is 0.0 Vdc to + 0.4 Vdc
and the faise (O} state is 2.5 Vdo fo + 5 Vde.

Programming and Gutput Oata Format

Refer to Section lll, Cperation.

Mating Connector

-hp- 1281-0283; Amphenol 57-30240.

i
(123 || | SHEELD=—— CONNECT TO
ATH ERounD
(63 || |sRq
IFC
NDAC
NRFD
(). (27| |oav
s |l | €01
DIO 4
Gs] 33| |pios3
[ 21 |p1o2
KEN E’j] DIO 1
\/_/

WM'P!N MICRO-RIBBON
(SERIES 57} CONNECTOR

Mating Cablas Available

-hp- T0831A, 1 metre {3.3 ft.}
-hp- 106318, 2 metres (6.6 ft)

-hp- 10631C, 4 metres {13.2 t.)
-hp- 106310, 0.5 metres (1.8 ft}

Cabling Restrictions

A Hewlett-Packard Interface Bus sysiem may contain no
mare than 2 metres (6.6 f1.} of connecting cable perinstru.
ment.

The maximum accumulative iength of connecting cable for
any Hewlett-Packard interface Bus system is 20 metres
(65.6 ft.).

Figure 2-1. HP-IB Conneetor Detail

A2 ALS
Voitage Seiected Fuse Value ‘hp- Part Number
100120V 1ASLO BLOW | 21106312
220240V 0.5A4 SLO BLOW 2110-0202

2-0

Figure 2-2, Line Voitage/Line Fuse Selection







SECTION 1l
INSTALLATION

2-1. INTRODUCTION

This section provides installation instructions for the
3314A Function Generator. This section also provides in-
formation about initial inspection and damage claims,
preparation for using the 3314A and what to do in case
of difficulty. In addition, installation instruction sheets
for several -hp- accessories (rack, handle and foot kits)
are located at the end of this section. See Section VII,
Manual Backdating, for *‘A’" explanations.

2-2. INITIAL INSPECTION

Inspect the shipping container for damage, If the ship-
ping container or cushioning material is damaged, it
should be kept until the contents of the shipment have
been checked for completeness and the instrument has
been checked mechanically and electrically. The con-
tents of the shipment should be:

An Operating Manual

A Service Manual

A Power Cord

A 509 Feedthrough Termination

If the contents are incomplete, if there is mechanical
damage or defect or if the 3314A does not pass the Per-
formance Tests, notify the nearest Hewlett-Packard of-
fice, If the shipping container or the cushioning material
is damaged, notify the carrier as well. Keep the shipping
material for the carrier’s inspection. The -hp- office will
arrange for repair or replacement at -hp- option without
waiting for a claim settlement.

| WARNING 1§

The integrity of the protective earth ground
may be interrupted if the 33144 has been
mechanically damaged. Under no cir-
cumstances should a 3314A be connected to
power if It is damaged.

2-3. MATING CONMECTORS

The 33i4A uses 500 BNC(D type connectors for all
signal I/0. The outer shield is connected to protective
earth ground.

The HP-IB connector is an Amphenol or Cinch type 57
connector, See Figure 2-1 for pin assignments.

CCAUTION 3

An improperly set voltage selector will cause the line
Suse to blow.

The wrong fuse value or type will not protect the
instrument’s circuitry and may result in damage to
your 33144.

Remove line voltage selecior to change voltage.
Rotating selector without removal will damage the
modile.

A2 AlS
2-4. LINE VOLTAGE SELECTION

selection. The line voltage selector position and iine fuse
value are selected at the factory based upon the country
of destination. Always check the line voltage selector and
fine fuse value before connecting the 3314A to AC power.
To change voltage, be sure to remove selector before
rotating to avoid damaging the module.

The three-wire power cord provided with the 3314A
establishes a protective earth ground for the chassis and
cabinet when plugged into a receptacle with a ground con-
tact. The offset pin on the plug is the ground connection.

This protective ground may be interrupted if the 3314A
is mechanically damaged. Intentional interruption is pro-
hibited. An interruption of any connection that
establishes the ground can make the instrument
dangerous. If it is likely that ground protection is im-
paired, the instrument must not be connected to power.

The line voltage selected for the 3314A is indicated on
the line voltage selector. It is set at the factory to corres-
pond to the most commonly used line voltage of the coun-
try of destination. Refer to Figure 2-2 for setting the line
voltage and selecting the appropriate [use.

If you make any changes to the voltage selector or the
fuse, be aware of correct alignment indications. Before
closing the module’s cover, confirm that the arrow on
the fuse holder aligns with the arrows on the inside of
the cover. They should all point in the same direction.
After firmly pushing the cover closed, be sure the cor-
rect line voltage appears through the cover window.

2-1



Installation

Model 3314A

REMOVE

$501

Figure 2-3. Z-AXIS Polarity Selection

2-5. Z-RXIS POLARITY SELECTION
The polarity of the Z-Axis output can be inverted by set-
ting S301 on the A2 PC board. This switch is set at the
factory to output positive (> +5V) blanking pulses,
negative (< — 5V} intensifying pulses and 0V baseline,
To gain access to this switch:

1. Disconnect the 3314A from its power source.

2. Remove the top handle and then the top cover.

3. Remove the three screws that secure the A3 PC
Assembly shield to the main deck. See Figure 2-3.

4, Raise the A3 PC Assembly on its hinges to expose
the A2 PC Assembly.

5. 8501 is located at the left edge of the A2 PC
Assembly.

6. Set 8301 as reguired. *BLK-" is for negative
blanking pulses. “BLK+"" is for positive blanking
pulses.

7. Re-assemble the 3314A.

2-6. HP-1B ADDRESS SELECTION

The HP—EB address is set from the front panel and
stored in non-volatile memory,

2-2

To view the address:

1. Press the blue shift key and then the LCL key. The
current address will be displayed for about 1/2 second.

To change the address:

I, Press the RECALL key and then the LCL kev.
The current address will be displayed indefinitely.

2. Set the 3314A’s address from 0 to 30 inclusive with
the Modify knob. Address 31 is not allowed. Increment-
ing the past 30 sets the address to Listen Only. When the
3314A is set to Listen Only, the displayed address will be
GGL”OS’ 3

3. Press the STORE key and then the LCL key to ex-
ecute the entry.

The HP-IB address is set at the factory to 7. 7 is also the
default address if the non-volatile memory is lost.

If you are using a controller in the “‘command” mode
or are using an older type that requires the Talk and
Listen addresses, use Table 2-1 to determine the proper
addresses,

2-1. POWER ON ARD OPERATOR'S CHECKS

Connect the 3314A to its power source using the power
cord provided. If the power cord included with your
3314A is not compatible with the outlet, contact vour
nearest -hp- office for a replacement.
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Tabie 2-1. HP-IB Address

Dsvice Talk Listan

B
w
]

3314A factory setting

DO~ =20

usually the contrelier

o
P s NN ECC—ANDOOVOZE AR ~ZTOMMIOW
WM P W O~

VoA -

Listen Only

Set the LINE switch, located at the upper left corner of
the front panel, to the on position. At this time the
3314A will

initiate a 2 second count down to allow electrical
stabilization.

do a CALibrate ALL to generate a full comple-
ment of calibration constants. Every frequency
range and all three functions are checked by a
CAL ALL.

display the appropriate calibration errors if the
CAIL ALl failed. The 3314A will attempt to
calibrate itself for another 20 seconds or until &
calibration is successful.

This checks ~80% of the all the 3314A’s circuitry. A
special memory test has been built into the 3314A to test
every ROM and RAM IC. To perform this test, hold the
“ARB’ key in while power is turned ON. While the
3314A is checking the memory, the front panel will be
completely blank (about 30 seconds). After the test is
finished, all the front panel LEDs will be lit if the test
was successful. If the test was not successful, one or
more of these LEDs will be off.

Installation
All ROMIC [LED |RAMIC |LED
U208 FREQ | U211 SW/TR INTVL
_ AMPTD START FREQ

U207 OFFSET STOP FREQ
SYM MARK FREQ
PHASE
N

In addition, vou can now check every front panel key.
When a key is pressed, a corresponding LED should go
OFF. The Modify knob and arrow keys cause elements
of the 7 segment display to go OFF.

2-8. WHAT TO DO IN CASE OF DIFFICULTY

There are several operator actions that should be per-
formed before an 3314A is diagnosed as defective.

1. Clear the 3314A’s memory completely by holding
the PRESET key in while setting power ON. The 3314A
will display “*E09" after the normal start up to indicate
the the non-volatile memory has been cleared.

2. Check the Line Voltage and the Line Voltage Selec-
tor. These must be compatible.

3. Check the Line Fuse for the proper value and type.
Normal blow type fuses are not allowed.

4, Clean the air filter.

5. Perform the Operators Checks. See Paragraph
2-7.

6. Check the system cabling and the loading of each
output.

7. Check the performance of the 3314A against the
specifications with the instructions in Section 4 of this
manual.

Hewlett-Packard has a world-wide service organization
in case your 3314A requires service. Page i of this
manual contains explicit warranty information and
should be thoroughly understood before an instrument
is shipped to a repair facility. When a 3314A is shipped
to a repair facility, use one of the Service Repair Tags to
insure timely action. If you need more Service Repair
Tags, order part number 9320-3896 from your nearest
sales and service office.

2-9. OPTION G01: PRE-INSTALLATION AND
GRDERING INFORMATION

This information applies when you want to install Op-
tion 001 into a 3314A in the field. Option 001 has been

completely installed and tested at the factory in 3314A’s
which were ordered with Option 001.
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Field installation requires that you order a K04-3314A
kit that contains the necessary parts for converting a stan-
dard instrument to an Option 001. The K04-3314A kit
includes the first six parts listed in the following table.

| waRNiNG

Qty. Description -hp- Part Number Before any repair is cgmpleted, ensure that
: all safety features are intact and functioning
} §g gCtAsf“éﬂillY EEpPAnES and that all necessary parts are connected to
utput Cable - s . ;
1 X3 Power Supply Cable O3 14-61616 their protective grounding means.
1 BNC Jack 1250-1717°
4 SCREW PH M3 0515-0886 . Y
4 WASHER-EOCK-SCR 4 2190-0004 WA R N i N G
1% DIODE, Zener, 35.8V 1902-3301 K
2% Tie Point 0366-0124
AfE* Flexible Tubing OR90-0060 ) )
All 3314A°s with serial numbers from
f** | CABLE, COAX, A5 to Main Output | 0331461613 2141A00101 through 2141400150 must have
% \&‘?)EIH ER, SHLDR g?gg:gggg ¢ 35.8V zener diode added 1o the power sup-
ply before installing Option 001. This diode
* These items are required if you are installing Option 001 into is required to protect Option 001 from “high
3314A°s with serial numbers 2141A00101 through 2141A00150. line®’ operation. High line conditions exist
** These items are required if you are installing Option 001 into u the line voltace exceeds the line voltage
3314A’s with serial numbers 2141A00151 through 2141A00261. ‘f"hi f € i fﬂ e oo g
Cable W13 in this serial number range is 20mm shorter than a SWICA sellings 0y -2
standard cable (too short to be used with Option 001). The short
“cabie can be identified because it has an RCA PHONO type con- NOTE
nector. The longer cabie has a BNC panel connector.

The installation of A3CRI23 must be done
very carefully to meet HP’s stringent quality
assurance requirements. Failure to install
A3CRI123 as directed will affect the warran-
ty. See “LIMITATION OF WARRANTY"

paragraph on page i of this manual for exact

| WARNING |

Failure to install AICRI23 (35.8V zener details.

diode} into 33144°s with serial numbers

2141400101 through 2141400150 when in- 2-11. HOW T0 INSTALL A3CR123 (Seral numbers
stalling Option 001, will affect the warranty 2141A00101 through 2141A00150 only)

of the 3314A and Option 001. This diode
protects the X3 PC Assembly from “‘high

line” operation. High line conditions exist Read the entire set of instructions and review Figure 2-4,
whenever the line voltage exceeds the line “A3CR123 Installation’’ before beginning. Review the
voliage switch settings by more than 5%. general safety consideration and the static sensitivity

topics in Section VI1II of the Service Manual.
2.-10. INSTALLATION (OPTION 001)

I WARNING '

ECAUTIONS

There are several components on the A3 PC
Assembly that are static sensitive. The work

Maintenance described herein is performed station, the soldering iron and the service

with power supplied to the instrument and personnel should be static protected.

profective covers removed., Such main-

tenance should be performed by service- A. Remove the power cord.

frained personnel who are aware of the

hazards involved (for example fire and elec- B. Remove the screws securing the top handle and
trical shock). Where maintenance can be then remove the handle. Remove the top cover by pull-
performed without power applied, the power ing the cover carefully up and to the rear of the 3314A.

cord should be removed.

2-4
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C. Disconnect all five cables from the A3 PC
Assembly.

D. Remove all eight screws that secure the A3 PC
Assembly to the deck.

. Carefully lift the A3 PC Assembly straight up.
There are three transistors mounted on the deck that
connect to the A3 PC Assembly via three connectors on
the left side of the PC board.

F. Unsolder the collector of A3Q115 and the end of
A3RI146 that is nearest Q112.

G. Solder a Tie Point (0360-0124) into the empty holes
created in step F.

H. Wrap the lead from A3Q115 around its tie point.
This lead should make one full turn around the tie point
to insure good mechanical contact and the lead should
have a slight bend to relieve any stress.

I. Wrap the lead from A3R146 around its tie point.
This tead should make one fuil turn around the tie point
to insure good mechanical contact and the lead should
have a slight bend to relieve any stress.

I. Install about .6 inch of flexible tubing on each lead
of A3CR123,

Figure 2-4. A3CR123 Installation

K. Wrap the lead from the cathode (the end with the
stripe of A3CR123 to the A3R146 tie point. This lead
should make one full turn around the tie point to insure
good mechanical contact, the lead should have a shight
bend to relieve stress and the end of the flexible tubing
should end <.l inch from the tie point. See Figure 2-4,
“A3CRI123 installation”.

L. Install the other lead from A3CRI123 onto the
A3Q115 tie point. This lead should make one full turn
around the tie point to insure good mechanical contact,
the lead should have a slight bend to relieve any stress
and the end of the flexible tubing should end <.1 inch

Installation

from the tie point. See Figure 2-4, “A3CRI123
Installation.””

M. Solder the leads to each tie point.

N. Remove the solder flux from both sides of the A3
PC Assembly with flux remover.

O. Carefully install the A3PC Assembly back into the
3314A.. Make sure the leads from Q100, Q101 and Q108
are correctly seated in their respective connectors and
are not beni. When the A3 PC Assembly is correctly in-
stalled, each transistor lead will show about .05 inch
above the connectors,

P. Complete the assembly of the 3314A by reversing
the actions taken in steps D, C, B and then A.

2-12. HOW TO INSTALL OPTION 001

A. Remove the power cord.
B. Remove the top and bottom covers.

C. Instali the A3 PC assembiy onto the A1 VCO shieid
using the four screws and washers supplied. Make sure
that the two adjustment holes in the A5 PC Board align
with the holes in the shield.

D. Install the X3 Power Supply Cable, 03314-61616,
from ASJ1 to A3J102.

E. Remove the temporary plug from the X3 Ouiput
hole in the rear panel.

F. Install the X3 BNC jack, 1250-1717, in the X3 Out-
put hole. If you do not have a socket type wrench to
tighten the nut properly, you will have to remove the
rear panel, The rear panel is secured to the rear frame
with two screws from the top and two screws from the
bottom.

G. Install the X3 Quiput Cable, 03314-61611, from
A5J4 to the X3 Qutput jack just installed. Install the
rear panel if removed in step F.

H. Using a razor or sharp knife, carefully cut the tub-
ing that secures the two SMB connectors located in the
middle of the Main Output Cable. It is not necessary to
remove the tubing, just to disconnect the SMB connec-
tors.

. Connect each SMB connector from the Main Out-
put Cable to a corresponding SMB connector on the X3
PC Assembly.

J. Dress the cables so that they are not stressed and so
that they will not interfere with the fan blades.

2-5
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K. Replace all covers and then connect the power
cord. All X3 PC Assemblies were fully tested at the fac-
tory, however, the Performance Tests should be per-
formed to verify that the X3 Qutput is fully operational,

2-13. RE-PACKAGING A 3314A

The best material to re-pack a 3314A is the original
material used by the factory. If this material has not
been retained, the following steps should be performed:

1. Wrap the 3314A in heavy paper or plastic. If you
are shipping the 3314A to a -hp- office, attach one of
the Service Repair Tags. The front panel shouid also be
protected with an additional piece of eardboard.

2. Use a strong shipping container. A double wall
carton made of 350 pound test material is adequate.

3. Use a layer of shock-absorbing material 70 to 100
mm {3 to 4 inches) thick around all sides of the instru-

ment to provide firm cushioning. Do not use loose filler
such as styrofoam chips.

4. Seal the shipping container.

5. Mark the shipping container FRAGILE 10 ensure
careful handling.

6. In any correspondence, refer to the 3314A by its
full serial number.

2-14, INSTALLING ACCESSORIES A8

-hp- manufactures several kits to adapt your 3314A with
handles, feet and rack mounts. These kits are available
from -hp-.

5 1/4 H Front Handle Kit 5061-9689 Option 907

5 1/4 H Rack Adapter Kit 5061-9657 Option 908
(Half Module)

5 1/4 H Support Shelf Kit 5061-0097

Slide Kit 1494-0041
{For Support Shelf)

Lock Link Kit 5061-0094
(Vertical and Horizontal)

5 1/4 H Bail Handle Kit 5061-2002
{(Half Module}

Feet-Rear Panel Stand-Off 5061-2009

Feet-Rear and Cord Wrap 5061-0095

2-6
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132.6H FRONT HANDLE KIT

[PRODUCT HT. 1326mm/5.219 in]
HP PART NUMBER 5061-%

{OPTION 807}

CONTENTS
“INCH"
EQUIV.
QTy. PART NO.  PART NO.
2....... FRONT HANDLE ASS'Y............. 5061-9499
2510-0195

Installation

CAUTION: PLEASE VERIFY THE METRIC (5021- . . . ) OR THE INCH (5020- . . . .} PART NUMBER

ON TOP OF THE FRONT FRAME OF THE CABINET FOR THE CORRECT SCREWS.

INSTRUCTIONS

1. REMOVE SIDE TRIM STRIPS.
2. ATTACH FRONT HANDLE ASS'Y WITH 3 S8CREWS PER SIDE.
3. PRESS FRONT HANDLE TRIM IN PLACE.

MADE IN USA 2/85
LABEL NO. 5958-3328
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132.6H RACK ADAPTER KIT
HALF MODULE

[PRODUCT HT 1832.6mm/5.213 in]
HP PART NUMBER 5061-9657

CONTENTS
“INCH”
EQUIV.
QTy. PART NO.  PART NO.
oo, ADAPTER ASS'Y .................. 5061-0006
oo, RACK FLANGE .................... 5020-8862
6....... M4 x 0.7 x 10 SCREW, PAN HEAD ... 0515-1114  2510-0193

CAUTION: PLEASE VERIFY THE METRIC (5021- . . . ) OR THE INCH (5020- . . . ) PART NUMBER
ON TOP OF THE FRONT FRAME OF THE CABINET FOR THE CORRECT SCREWS,

INSTRUCTIONS

1. REMOVE SIDE TRIM STRIPS.

2. ATTACH ADAPTER ASSY TO LEFT OR RIGHT SIDE
WITH 3 SCREWS,

3. ATTACH RACK FLANGE TO OPPOSITE SIDE Wit 3 SCREWS.

MADE IN USA 2/85
LABEL NO. 5958-3301



Model 3314A

Installation

132.6H SUPPORT SHELF KIT

SUB MODULES

PRODUCT WTS. to 22.7kg/50 ibs.]
HP PART NUMBER 5061-8697

CONTENTS

QTy. PART NO.
4. . . . . SUPPORT SHELF ASSY . . . . 5061-9697
8 TIE DOWN CLIPS . . . . . . . 16001424
8. . . . . M35x06x6, SCREW", PAN HEAD . . 0515-0887
8. . . . . M35x06x 12 SCREW™, PAN HEAD . 0515-0892
8. . . . . M35WASHER - L. . . . . 3050-1192
* STANDARD CABINETS ** PLASTIC CABINETS

“INCH"
EQUIV.
PART NO.

2360-0330
2360-019%

o

CAUTION: PLEASE VERIFY THE METRIC (5021-...} OR THE INCH (5020-....) PART NUMBER
ON THE REAR FRAME OF THE CABINET FOR THE CORRECT SCREWS.

INSTRUCTIONS
1. REMOVE FEET FROM SUB MODULE INSTRUMENT.

2. SET MODULE ON FLOOR OF TRAY AND SLIDE BACK UNTIL

TRAY TAB IS INSERTED IN FRONT FRAME.

3. INSERT 2 TIE DOWN CLIPS IN APPROPRIATE TRAY SLOTS,

PRESS CLIPS OVER REAR CASTING BOSSES AND LOCK DOWN

WITH APPROPRIATE M3.5 x 0.6 SCREWS & WASHERS.

4. MOUNT SUPPORT SHELF IN ANY STD. 482.6 mm RACK ENCLOSURE.

MADE IN USA 2/85
LABEL NQ. 5958-3336
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2-10

SLIDE KIT
SUB-VMIODULE SUPPORT SHELF
SYSTEM II

HP PART NUMBER 1494-0065

CONTENTS
QTY. PART NO.
1PR. . . . SLIDE ASSEMBLY . . . . . . . . . 1494-0065
8. . . . . M4x07x6SCREW PANHEAD . . . . . 05615-08%8
8. M4 x 0.7 NUT W/LOCKWASHER . . . . . 0535-0082
8. M5 x 0.8 x 12 PAN HEAD SCREW .. . . 05150909
8. M5 x 0.8 UNISTRUT NUTO5#5-0079 . . . . 0535-0079

INSTRUCTIONS

1. ATTACH SLIDE {INNER MEMBER) TO EACH SIDE OF SUPPORT
SHELF USING 4 M4 x 0.7 x 6 P.H. SCREWS AND NUTS PER SIDE.

2. INSERT 2 UNISTRUT NUTS IN THE REAR OF EACH OF THE 4
VERTICAL COLUMNS OF THE H.P. SYSTEMS ENCLOSURE.

3. ATTACH SLIDE (OUTER MEMBER) TO EACH SIDE OF SYSTEMS
ENCLOSURE USING 4 M5 x 0.8 x 12 P.H. SCREWS PER SIDE.

MADE IN USA 2/85
LABEL NO. 5958-3359
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LOCK LINK KIT
VERTICAL AND HORIZONTAL

HP PART NUMBER 5061-9694

The vertical and horizontal lock link hardware is used for locking together various bench and rack mountable
combinations of full and sub module cabinets of equal depths, sufficient horizontal links (12 front, 8 rear), to
form three side by side joints (up to 4 sub module instruments), and sufficient vertical links {4 front, 4 rear) to
form two sets of over-under joinings.”

CONTENTS

aTty PART NO.
4 VERTICAL LOCK LINK, FRONT ... ittt ie i i e einaanns 1600-1423
B MISXxOGxE6PANHEAD ... . s 0615-0887
4 VERTICAL LOCKLINK, REAR ... ... it 0050-2168
B M35x08x12(80° )FLATHEAD PLASTICMOD ... ... iiiiiiiiiananns 0515-1235
8 M35x06x8(80°) FLATHEADMETALMOD ... . ... . viiiiiiiicnannnns 0515-1234
12 HORIZONTAL LOCK LINK, FRONT ........ e e 0050-2166
12 MAx 0T x6 (0% FLATHEAD ... i i e aneenns 0515-1055
8 HORIZONTAL LOCK LINK, REAR .. .ot it ir i ceicraeenens 0050-2167
12 M3.5x0.6x12(80°) FLATHEAD PLASTICMOD ... ...viiiniiiiniannas. 0515-1235
12 M3.5x0.6 x8(90°) FLATHEAD METALMOD .. ... ...ooiiiiiiiinnan.. 0515-1234

“INCH” HARDWARE

This kit also contains the equivalent “inch” hardware to attach the lock links to the “inch” cabinet frames.

B o

el S S

QTy CONTENTS PART NO.
8 6-32 x 0.188 PAN Head 2360-0330
20 6-32 x 0.312 FLAT HEAD, 100’ 2360-0334
20 6-32 x 0.438 FLAT HEAD, 100’ 2360-0360
12 8-32 x 0.250 FLAT HEAD, 100 2510-0192
CAUTION
Please verify the “inch” front- or rear frame as follows:
“Inch” Front- or Rear Frame 5020-. ...
“Metric” Front- or Rear Frame 5021-....

{These P/N's are diecast into the top and rear of the frames),

INSTRUCTIONS

Verticai Locking
Remove top trim strip from bottom front frame.
Att;ich front vertical lock links to bottom front frame using 2 M3.5x 0.6 pan hd. screws per
lin
Slide top cabinet back to lock front frames together.
Attach rear vertical lock links over appropriate rear bosses using 2 M3.5 x 0.6 F.H.M.
screws per link .

Horizontal Lockmg

Remove appropriate side trim strips.
Attach front horizontal fock links to front frames using 1 M4x0.7 F.H.M. screw per link.
Opposing links must be installed to interlock.
Press cabinets together, slide left cabinet back to lock front frames.

Attach rear horizontal lock links over appropriate rear bosses using 2M3.5x 0.6 F.H.M.
screws per link.

“Locking cabinet iogether horizontally in a contfiguration wider thar, 1 full module width or locking more than two sub
muodules vertically is not recommended.

MADE IN USA 2/85
LABEL NQ._5958-3333
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Installation
132.6H BAIL. HANDLE KIT
HALF MODULE
[PRODUCT HT. 1328mm/5.219 in]
HP PART NUMBER 5061-9702
CONTENTS
“INCH™
EQUIV,
QTy. PART NO. PART NO.
L .BAIL HANDLE ASSY ... ........... 5061-0036
2. ... .. BAIL HANDLE ADAPTER......... ... 5040-7217
2. ... .. BAIL HANDLE RETAINER ........... 5040-7216
2....... M4 x 0.7 x 16 SCREW, PAN HEAD ... 0515-1106 2510-0194
2. ..., SPACER ........ .. ... ..., 0380-1721
CAUTION: PLEASE VERIFY THE METRIC (5021 . . . .) OR THE {NCH (5020- . . . ) PART NUMBER

ON TOP OF THE FRONT FRAME OF THE CABINET FOR THE CORRECT SCREWS.

INSTRUCTIONS

1. REMOVE SIDE TRIM STRIPS.
2. ATTACH HANDLE ASSEMBLY WITH 1 SCREW PER SIDE.

MADE IN USA 2/85
LABEL NO. 5958-3340
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FEET=-REAR PANEL STAND-0OFF
FULL & SUB MODULES

HP PART NUMBER 5061-8709

CONTENTS
“INCH"
EQUIV.
aTy. PART NO.  PART NO.
4. .. FOOT—REAR PANEL STAND-OFF ... 5040-7221
4. ... M3.5 x 0.6 x 8 PAN HD. SCREW . . ... 0515-1232  2360-0195

CAUTION: PLEASE VERIFY THE METRIC (5021-. . . .) OR THE INCH (5020-. . . .) PART
NUMBER ON THE REAR FRAME OF THE CABINET FOR THE CORRECT SCREW.

INSTRUCTIONS

1. PLACE ONE FOOT OVER EACH CORNER BOSS ON REAR CASTING
AND SECURE WITH 1 SCREW.

MADE IN USA 2/85
LABEL NO. 5958-3344
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FEET~-REAR & CTCORD WRAR
SUB MODULES

HP PART NUMBER 5061-9685

CONTENTS
“INCH"
EQUIV.
QTy. PART NO.  PART NO.
" S FOOT—REAR & CORD WRAP .. ... .. 5040-7213
4..... .. M3.5 x 0.6 x 25 PAN HD. SCREW . ... 0515-1233  2560-0209

=
W\
Y
CAUTION: PLEASE VERIFY THE METRIC (5021-. . . .) OR THE INCH {(5020-. . . .} PART

NUMBER ON THE REAR FRAME OF THE CABINET FOR THE CORRECT SCREW.

INSTRUCTIONS

1. PLACE ONE FOOT OVER EACH CORNER BOSS ON REAR CASTING
AND SECURE WITH 1 SCREW.

MADE IN USA 2/85
LABEL NO. 5958-3334
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Model 3314A Operation

HP-IB PROGRAMMING SUMMARY

HP-IB Address

The 3314A's HP-ER address is set at the factory to 7. To view the current HP-IB address, press the BLUE shift
key and then the LOCAL key. To chenge the HP-IB address, press the RECALL and then the LOCAL keys, rotate
the TUNING KNOB until the desired address is displayed and then press the STORE and LOCAL keys. Listen Only
is set by incrementing the address past 30.

3314A Programming Codes

39144 Fenctioh HP48 Godds Forriat Gf Rpturnsd. Gnta " 33140 Function : HPAB Codse Format of Rewrned Dats
Program Dusey N ) . Program Busy .
Aenglivudea AP QAR AP GO0000HEE BaVE of : Preset PR
-V oit g MY AP HO0000. dadVE - o
Vatt pp VO AP 000000 ddddV O or Range Down an
. AP QD000 OddadVo
. Range. Hold R+
Ampi Modulation Add TAM Ahde QFF o
OFF 0 DC Offser 11w i
Ol 1 Amplrude 1o 4
. Frequency t1p B
ARB AR GAR ARd
QFF Q Range Up B
anN 1
ChiClear Wave e Recal: (nan-ARB} ac
Ragster Qw5
Calibraze All CA
Hecall Wave [ARB RW GRW R
Calibrate Disable ce ARE OM ana recail
Wave 0w b
Catibrate Enable 3
SR Mask, bits 0-3 M
Calibrate Fre CF Mazk @ w
Data Transfer Mode D SAG Mesk, bite 4.7 K
Unbuttared 1 . Mgk @0
95 Byte Bulter 2
Start Frequency ST aqst ST OCdgdddddt. HZ or
Delets Vecror v . Herz HZ 5T QODONOHd.GHZ o
N kilg-Herte KZ ST 000000dd.detZ ar
&t nr anT 0T 90000.0ddddSN or Mega-Hartz Mz St QOOGO0H.dddHZ
rodli-Saconts MS 2T 0000.30cdddEN
_Segands SN Swop Fraquency 5P ase 5P 00dddddddd. HZ or
Dispizy Errors e Hertz HZ SP 000000GE 0HZ o
OFF ¢ Kilo-Hertz Kz $P 0000006082 o7
on ! Mega-Hertz 2 SP S00000d.ducHE
3
Error Codes GER ERdd Store (nen-ARBH S0
Register 11e%
Fraquenoy FR GFR FA Gdddddddd. HZ or ki
Hertz HZ FR OO000GAd.AHZ or Sween sw asw swd
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Model 33144

HP-IB PROGRAMMING SUMMARY (cont)

Status Byte

Bits of the Status Byte are set {1} onby after unmasking that bit and the condition is met. All bits are reset im-
mediately after the Status Byte is sent.

Unmasking The Status Byte

i I3

5

St

Byte Bit Nombwrs

BYAA Eror or Fallure
1o Error qr Fasture
SAC on O e rransican

iformation Flag
1 =Flag
BRC on O 1o 1 ranshion

Opsrator Alen
1w Adary
SAQ on G to 1 transiien

Dutptt Dvetlvad
© = Qverlead ., g
SRO ok G o 1 itassiion

Trigger Status
¢ Trigger Qcourrad
SAQ on O o ¥ transiios

Pii o Sweep Status

see P Mask PROGAAM CODE o
see Sweep Mask PROGRAM COUE
SAG on 0 o 1 wanstion

Seruine Raguested
153314 sed SR lrue

dusy Flag
! % 3314 processing HP-18 codes
SRQ or 1 te O transison

The 3314A will Request Service (SRQ fine trus) when a bit of the Status Byte is unmasked and the operating
condition to set that bit exists. Masking is not affected by PRESET or CLEAR 7. All bits except bit 7 will set SRQ
at the O to 1 logic transition. Bit 7 will set SRQ at the 1 to O iogic transition and is useful when using Data

Transfer Mode 2,

indicating when the 33144 is ready to be programmed again.

3 T ! 2 Bir Numbar 7 § 5 4 8it Kumiar
Mi ErE
& MASKED MASKED MASKED MASKED @ MASKED MASKED . MASKED
A MASKED MASKED MASKED UNMASKED A MASKED tASKED UNMASKED
8 MASKED MASKED UMMASKEDR MASKED a MASKED UNMASKED . MASKED
o MASKED MASKED UNMASKED \NMASKED C MASKED LINMASKED UNMASKED
bl MASKED UNMASKES MABKED MASKED o MASHED MASKED MASKED
£ MASKED UNMASKED MASKED LRNMASKE: E MASKED MASKED UMNAASKED
F MASKED UNMAGKED UNMASKED MASKED F MASKED UNMASKED MASKED
3 MASKED UNMASKED LNWIASKED LNMASKED G MASKED UNSMASKED  UNMIASKED
H LINMASKER MASKED MASKED MASKED H UNMASKED MASKED MASKED
H UNMASKED MASKED MASKED UNMASKED i UNMASEED MASKED  UNMASKED
J UNKMASKED MASKED UNMASKED MASKED g UNMASKED UNMASKED MASKED
K UNMASKED MABKED  UNMASBKED  UNMASKED K UNMASKED UNMASKED  UNMASKED
L UNMASKED — UNMASKED MASKED L UNMASKED MASKED MASKED
W UNMASKED  UNMASKED UNMASKED M UNMASKED MASKED  UNMASKE[
[ UNMASKED  UNMASKED UNMASKES MASKRED N UNMASKED LNMASKED MASKED
] UNMASKED  UNMASXED  UNMASKED  UNMASKED o UNMASKED UNMASKEL  UNMASKED
Errer Codes
Status By S1atus Byte
ER & Definition Bit & LIS Settnition Bt &
o0 Mo orrers  snta grols were lasi guened B8P 8 function, ondy? FREQUENCY CTALIBRATION EARORS
< DPERATOR ERROAS {pon-AREE -« 3 Mo freguency derecied o
a1 Fraquency srol Bxceeds COMESTON capsbility a
c! Fraguency/Symmetry conilicy [u] 3z Froguency unsiabie during calibreton )
3 Bus agdress antry aripr o
o3 Front pangt key faikie 0 CAMBLITUDE CALIEBRATION ERADAS .-
04 | Calfialion measurements oot parforned 1
[+5:3 Allowed v swesp. onfy 9 Ea Signal ampiitlde QUISIGe MEasUremen: renge )
a3 Nat aflewed in sweep Q 35 Signat ampitude gam too high )
or Nat atowed in tog sweep o ki) Sighat ampituoe gamn oo low n
08 | Swore 0 not silowes 9 37 1 Sigaat ampituge gain out of Fmit 0
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18| Mot akowed m ARB o 44 1 bnrs avolid o
45 Sange Holg not allowed o]
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0 Unstabie input fraguency H
2 lrput freguency oulside of captwe range H o OVERLCAD -
22 38144 output treguency would e our of fange H
2 Ingernal mtarvsi » 20ms 50 AM or FM/VCO input yoitage axceads aormal operating limits [HPSB! function anlv) H
24 | Internal synthesls urotked 8 81 Qutpirt vaitage exceeds sate aperating firits; of, extessive exsarnal valtage igreater e

than i 15BY peak} appHert to main aswtput, 33144 has disconsected iself,




3-1. INTRODUCTION

SECTION 1ii
OPERATION

This section contains a front and rear panel overview,
error code listing, and an HP-1B summary. The Operating
Manual should be used for detailed operating

information.

Table 3. Error Codes With Status Byte Bit#

Status Byte
Error # Definition it #
830 No Error {used via HP-IB, oniy}
- OPERATOR £RRORS (non-ARB) ---
01 Frequency/Symmetry conflict ¢
02 Bus address entry error o
03 Front panet failure/Invalid keycode ")
04 Calibration measurement not performed 1
[013] Allowed in sweep, only C
06 Not ailowed in sweep ¢
07 Not alifowed In log sweep o]
08 Store 0 not allowed 0
09 Non-volatite memory lost;battery down 0
-~ OPERATOR ERRORS {ARB) ---
10 Vector insert not allowed s}
11 Vector delete not sllowed s}
18 Allowed in ARB, only o]
14 Not allowed in ARB 0
- PLL ERRORS -
20 Unstable input frequency 1
21 Input frequency outside of acquisition range 1
22 3314A output frequency would be out of range 1
23 SW/TR INTVI, > 20ms 1
24 internal phase locked loop, unlocked 0
-~ FREQUENCY CALIBRATICN ERRORS ---
30 No frequency detected o]
31 Frequency error exceeds correstion capability c
32 Frequency unstable during calibration o]
-~ AMPLITUDE CALIBRATION ERRORS ---
34 Signal amplitude outside measurement range Q
35 Signal amplitude gain too high Q
36 Signal amplitude gain too low Q
37 Signal amplitude gain exceeds correction capability o]
38 Signal amplitude gairr offset exceeds correction capabitity o]
--- HP-IB ERRORS ---
41 Mnemaonic invalid 0
42 Gefinition number invalid 0
43 Data invalid 0
44 Units invalid 4]
45 Range Hoid not aliowed Q
46 ARB/SWEEP parameter conflict o]
47 Not allowed in MAN Sweep 0
- QVERLOAD -
50 | AM or FM/VCO Input voltage exceeds normal cperating limits 1
51 Output voltage exceeds safe operating limits; of, excessive 3
axternal voltage (greater than =+ 15V peak) applied to main
output. 3314A has disconnected itgsif.
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Model 3314A,

Operation

THE 3314A REAR PANEL

X3 output {only instruments with Option 001 have
this output) is & high voltage, low impedance out-
put whose output voitage is 3 times the displayed
amplitude and offset when the Main Output is ter-
minated into 50Q. This output whose capable of
sourcing = 30mA peak current without clipping.
The upper frequency limit is TMHz.

X Axis output produces a voltage ramp from -5V
to + 5V whose voltage is proporticnal to the sweep
frequency. This cutput is useful to drive the X Axis
of plotters and oscilloscopes,

Z Axis output produces voltage levels to blank
{>+5Vior enhance (<-8V}the intensity of an
oscilioscepe display during sweep {intensifies the
marker frequency and blanks the retrace) or ARB
{intensifies the current vector).

=~ HP-IB is used to control the operating of the 3314A

from a remote controlier. This connector uses
metric fasteners and is not compatible with older
cables using english threated fasteners. Metric
fastenars are avallable from -hp- to upgrade oider
cables.

Figure 3-1a. 3314A Rear Panel
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Operation

Status

This group contains the HP-IB status indicators and the LCL
key to switch control of the 3314A from remote to front panel
operation. When the LCL key is preceded by the BLUE shift
key, the 3314A displays its HP-I1B address for 1/2 second. The
HP-1B address is set from the front panei and stored in non-
volatile memory., The factory setting is 7. See "How to
Change the 3314A's HP-IB Address” located in the HP-IB sec-
tion of this manual.

Mode

The 3314A has 7 basic operating modes. The trigger signal,
either the 3314A’s internal trigger source or an externat signai
you supply, is essential to every operating mode except FREE
RUN with sweep off.

FREE RUM RKlede. The 3314A outputs continuous Sine, Square,
Triangte or ARB functions. Contingous functions, sweeps and
ARB operations are allowed. See "How fo Use the FREE RUN
Mode” .

GATE Mode. The output is “gsted” ON and OFF hy the Trigger
level, Gated functions, sweeps and ARB operations are allow-
ed, See "How to Use the GATE Mode”.

¥ CYCLE Medo. The 3314A outputs a burst of N complete cycles
of the selected function, starting when a Trigger edge is
received. The N parameter sets the number of cycles from 1 10
1999. The start/stop phase is set with the Phase parameter
from -80° to +80°. See "How to Use the N CYCLE Mode”.

1/2 CYCLE Blods. The 3314A outputs alternate 1/2 cycles of the
selected funtion when a Trigger edge is received. The start
phase of the first 1/2 cycie {and the stop phase of the second
1/2 cycle} is set with the Phase parameter from -90° to
+80°% See “How to Use the 1/2 CYCLE Mode”.

Fin X M Roda. The 3314A will phase lock to the Trigger
{reference} signal and output a frequency "N times the
reference frequency. The N parameter sets “N” from 1 to
1999. The frequency limits for both the 3314A and the
reference are from 50Hz to 20MHz. See “"How to Use the
PHASE LOCK Modes” .

Fin + M Mode, The 3314A will phase lock to the Trigger
(reference) signal and output a frequency equal to the
reterence frequency divided by "N”. The N parameter sets
“N* from 1 to 1898. The frequency limits for both the
3314A and the reference are from 50Hz to 20MMz. See
“How to Use the PHASE LOCK Modes”.

ARB Mods. The ARB mode redefines the 3314A as an Arbitrary
Waveform Generator. The output waveform consisis of a
series of voltage ramps cailed vectors. The operator has con-
trol over the number of vectors, the length of each vector in
time and the height of each vector. Both continuous ARB fune-
tions (FREE RUN Modet and gated ARB (GATE Mode} are
allowed. See “How to Use the ARB Mode”.

Preset

The Preset key initializes the 3314A to its basic opeérating
state. This feature is especially useful to quickly recover from
complex operating states.

3-4
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THE 3314A FRONT PANEL

Up to 5, non-ARB front panel contro! settings can be stored in
registers 1 through & to be recalied in the future. Register O is
reserved for the front panel setting at power off. in addition, 6
ARB waveforms can be recalled from ARB registers 0 through
5. ARB waveforms are automatically stored as they are
created.

Store/Recall

External Trigger

One EXT Trigger is a signal you apply to the Trigger /O port
that satisifies the selectable slope and threshold conditions
{note that the Trigger /O port is an input when EXT Trigger is
selected}. EXT Triggers are fevel sensitive for Gate; edge sen-
sitive for Burst, Phase Lock and Sweep operations.

Anaother EXT Trigger is the MAN key. You will have to press
this key twice when in Gate mode, to simufate a complete trig-
ger cycle (both levels}, Once is sufficient for all other opera-
tions. The minimum signal that will consistently trigger the 3314A
is = 300mVp-p, centered on the seiected trigger threshold
voltage.

There are two EXT Triggers available from the HP-R, the
Group Execute Trigger (GET) and the " MN” programming com-
mand.

Internal Trigger

The SWTR IMTVL paramster sets the period of the internal trig-
ger {note that the Trigger /O port is an output when INT trig-
ger is selected}. This output signal is useful as a sync signai
during sweeps, gate and burst operations.

o External Modulation

Type | Sensitivity [ Rangs

AM =1V ~ 100% 0% to > 100%
M #1V ~ +£1% of range | 0% to + 1% deviation
VCO | 10%/voit +10% to -B0%, useable to -100%

Function

The MAIM OUTPYT. This output has a characteristic output im-
pedance of 500, Although operation into other than BOQ is
allowed, the actual AC amplitude and DC offset will be dif-
ferent from the displayed values and the quality of the func-
tions will be degraded at higher frequencies due to transmis-
sion fine impedance mismatches.

The SYHC QUTPUT. This output has a characteristic output im-
pedance of 500 when terminated inte =500. When terminated
into >50Q, it will deiiver TTL compatibie levels of O to
>2.5V. The maximum unloaded voitage is limited to ~3V.
The edges of the sync signal are coincident with the peaks of
the sine and triangle functions and coineident with the edges
of the square function. This relationship is inverted by Function
Invert,
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Entry/Sweep

Most of the keys in this group are select keys for variable en-
tries, The top row contains select keys for the more universat
parameters, Note that the biue shifted definition of these keys
presets the parameter, The second row contains the select
keys for the 3314A’s sweep capabilities. The SW/TR INTVL
key is the select key for the sweep interval (SW INTVL) and
for the internal trigger interval {TR INTVL). When ARB is active,
the sweep functions are redefined to ARB functions. The keys are
renamed by the labels below them.

Range

RANGE UP or DOWH {1 or 1} keys multiply or divide the displayed
value by 10 until the 3314A’s operating limits are reached.
This provides an extremely fast method to modify the
displayed parameter.

RANGE HOLD inhibits auto-ranging of Frequency {B ranges),
Amplitude {4 ranges}, andfor DC Offset {2 ranges) when these
parameters are changed with the Modify knob, When in Fin X
N and Fin + N, Frequency Range Hoid also inhibits auto-
acquisition.

Operation

Modify

All variabie parameters (selected by keys in the Entry Group)
are entered’into the 3314A using the Modify knob or the I or
| keys. These controls change the value of the displayed
operating parameter. The Modify knob has 2 basic operating
modes called "Cursor” and “Multi Speed” .

CURSOR (a digit is flashing). This mode is useful when making
small changes ar changes of constant increments. The flashing
cursor digit is incremented or decremented by 1 whenever
rotation of the Modify knob is sensed. The — and — keys
move the cursor through the display.

MULTI SPEER [no digit is flashing). This mode is useful when
making large changes. The least significant digit in the dispiay
is incremented or decremented 1, 2, 4, 8, 16 or 32 times
faster depending upon how fast you turn the Modify knob.

Figure 3-1b. 3314A Front Panel '
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SECTION 1V
PERFORMANCE TESTS

4-1. INTRODUCTION

The following tests are designed to compare various
3314A parameters to their given specifications, in order
to determine the functional accuracy of the instrument.
Test data can be entered on the Performance Test Record
located at the end of this section. The test record, which
contains the tested specifications and acceptable limits,
may be copied without written permission from the
Hewlett-Packard Co. See Section VII, Manual
Backdating, for “A’ explanations.

Table 4-1 Performance Tesis

Test Name Paragraph
Frequency Accuracy 4-2
Time Axis and Variable Symmetry 4-3
Internal Trigger Accuracy 4-4
Triangle Linearity 4-5
Start/Stop Phase Accuracy 4-6
Residual DC and DC Offset Accuracy 4-7
Square Wave Rise Time and Aberrations 4-8
Sine Wave Harmonics 4-9
AM Harmonics 4-10
VCO Linearity 4-11
Phase Locked Loop Phase Accuracy 4.12
Amplitude Accuracy 4-13
Sine Wave Power Flatness 4.14
Manual Sweep Accuracy 4.15
Step Attenuator Accuracy 4-16
Vernier Attenuator Flatness 417
Gption 061 Test Name 4-18
X3 (ain Accuracy 4-19
Sine Power Flatness 4-20
Harmonic Distortion 4-21
Sguare Wave Rise/Fall Time 4£.22
Residual DC Offset 4.23

When “PRESET"’ is pressed on the 33144, the instru-
ment defaults to the following conditions:

MODE -- Free Run

FREQ -- 1kHz

AMPTD - H0mVp-p
OFFSET - 0VDC

SYM -- 50%

TRIGGER SLOPE -- Positive
TRIGGER LEVEL -- 1Vp-p
FTRIGGER SOURCE -- Internal
PHASE -- 9°

N-1

SW/TR INTVL -- 10ms

START FREQ -- 1kHz
STOP FREQ -- 10kHz
MKR -- 5kHz

NOTE
The following tests were developed using the
equipment listed in Section I of this manual.
Equipment with eqgual or better critical
specifications may be used;, however, the

operator is responsible for the determination
of accurate test resulls.

4.2. FREQUENCY ACCURACY TEST

This is a test to verify the accuracy of the 3314A output
signal frequency.

Specification:

Range 1,2: +{0.4% of setting +0.2% of range)
Range 3,4,5,6,: +(0.2% of setting +0.1% of
range)

Range 7,8: =+ (0.01% of setting + 50ppm/year)

Equipment Required:

Universal Counter
50 Ohm Feedthrough Termination

Procedures:
A, Preset the 3314A.

B. Set the 3314A as follows:

Amplitude ... 1Vp-p
Frequency ... ..o oiiineaann, 19.99MHz
Frequency Range Hold ............. ..., On

C. Set the Counter as follows:

FUunction ... .. oveiiii i Freq A
Resolution ..ot it ens 1Hz
Input Attenuation ........... ..o oot x1
Coupling oo et i DC
ChannelInput ... .. .. it Com

D. Connect the output of the 3314A to the Counter
input (see Figure 4-1).

4-1



Performance Tests

E. Record the Counter frequency to 4 significant
digits in the test record. Compare this value to the limits
given in part A of Table 4-2 for the frequency setting of
19.99MHz.

F. Using the Range Down function, decrement the
frequency of the 3314A to the settings listed in part A of
Table 4-2, recording the measured value in the test
record.

NOTE

In order to measure the 199.9Hz frequency
setting, set the resolution of the counter to
0.1Hz.

G. Using the Modify Knob only, set the frequency of
the 3314A to 00.1Hz.

H. Set the Counter to ““Per A’’ and the resolution to
1kHz.

I. Measure the period of the 00.1Hz signal. Take the
reciprocal of that value and compare the result to the
limits shown in part B of Table 4-2 for the 00.1Hz set-
ting.

J. Set the Counter function to “Freq A" and the
resolution to 0.1Hz.

Model 3314A

K. Using the Range Up function, increment the value
of frequency displayed on the 3314A to the values listed
in part B of Table 4-2, recording the measured value in
the test record.

NOTE
Allow the Counter at least 15 seconds fo
stabilize and display the correct frequency

measurement.

Table 4-2. Frequency Accuracy Measurement

Parameters With Specified Limits

33144
Frequency
Setting (A} Upper Limit Lower Limit
19.99MH= 19.8992MHz | 19.988MHz
1998kHMz 1899.2kHz 1998.8kHz
188.9kHz 200.5kHz 189.3kHz
19.99kHz 20.05kMz 19.93kHz
1999.Hz 2005Hz 1993Hz
199.9Hz 200.5Hz 189, 3Hz
3312A
Frequency
Satting (B) Upger Limit Lawer Limit
00.1Hz 0.3Hz 0.0Hz
001H 3Hz 0.0Hz
0.01kHz 30Hz O0Hz
00.1kHz 300Hz Oz
_ O01kHz 1000.1Hz 999.9Hz
0.01MHz 10.001kHz 9.999kHz
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UNIVERSAL
3314 COUNTER
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Figure 4.1, Freguency Accuracy Test
4-3, TIME AXIS ARD VARIABLE SYMMETRY C. Set the Counter as follows:
This is a test to check the Symmetry function of the Function .........ouvvrnnvnnnns Per Avg A
3314A. Resolution ......... ... .o, 0.1kHz
. Attenuation ........ .. oiiiiiiiiiioa., x10
Specification: Channel A Slope ......................... +
Chanmel BSIope .......ooiviin i -
%aSymmetry | Specification Coupling ...t DC
. (Both Channels)
50% 50% =+ 0.2% of period Channel Input ......................... Com
5% 5% + 0.53% of period
05, 95" + 0.5% of period

Equipment Required:

Universal Counter
30 Ohm Feedthrough Termination

Procedures:
A. Preset the 3314A.

B. Set the 1314A as follows:

Function ... ... .. .. ... .. ... ... Square
Frequency ..............coooiiill, 100kHz
Amplitude ............. ... .. ... ... 16Vp-p
Symmetry ... ..o 50%

D. Connect the 3314A to the Counter as shown in
Figure 4-2.

E. Record the period of the 3314A Square Wave
signal (t) displayed on the Counter.

F. Change the Counter function to “Ti Avg A—B”’.
G. Record reading (t,).

H. Calculate the percent of symmetry using the
following equation and record in the test record:

YoSymmetry = {t,;/t)100%

I. Adjust the symmetry on the 3314A to 5%, set the
Counter function back to Period Avg A, and repeat
steps E through H.

J. Adjust the symmetry on the 3314A to 95%, set the
Counter function back to Period Avg A, and repeat
steps E through H,

4-3
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UNIVERSAL
3314 COUNTER
¢ 5 Ll ]
Lot L][:::]OLLo CHA CHB
TR 00| © © e
S W U TG S Uy Iy Ny Sy W 20 OH
ﬁw L L L L TERMINATION
i© . L“@ 8 L]i@ QQL
vUT
Figure 4-2. Time Axis and Variable Symmetry
4.4, IRTERNAL TRIGGER ACCURACY Procedures:
This test measures the accuracy of the 3314A Internal A. Preset the 3314A.
Trigger Period.
B. Set the Counter as follows:
Specification:
Function .......oeiiininvannns Per Avg A
+0.01% of setting + 50ppm/year Resolution ..o vee i e e 1MHz
Attenuation ... . . i i e X1
Equipment Required: Coupling ......oiiiiiiiiii e, AC
Channel Input ............. ... ... ..... Com

Universal Counter

C. Connect the 3314A to the Counter as shown in

Figure 4-3,

D. Record the measured value of the 3314A trigger

period in the fest record. The reading should be 10ms
+0.001ms.
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3314

[:]—WLL

L_L_ l_L_i_ﬂlmLmLm
lL_ N

Ll

v (RN E % uqu
@L L Lw“@ o e ol

ooce

INT
TRIG

UNIVERSAL
COUNTER

CHA

3314 4-3

Figure 4-3. Internal Trigger Accuracy

4.5, TRIANGLE LINEARITY

This procedure determines the linearity of the 3314A
Triangie wave at frequencies between 1Hz and 1kHz.

Specification:
+0.2%

Equipment Required:
High Speed Digital Voltmeter
50 Ohm Feedthrough Termination
Triax to BNC Connector
Procedures:
A. Preset the 3314A.
B. Set the 3314A as follows:

Function ........ ... ... i i Triangle
Amplitude . ......... ... .. oo, 10Vp-p

C. Set the Digital Voltmeter as follows:

RADEE .. i 10V
B 274 Ext
Readings ... e ey 1
Delay ... 0.00055s

D. Connect the 3314A to the Voltmeter as shown in
Figure 4-4.

E. Note the Digital Voltmeter reading, Record this
value on the Performance Test Record under “*Positive
Siope Measurement’. This is the 10% point on the
positive slope of the Triangle (see Figure 4-5).

F. Increment the delay on the Digital Voltmeter to
the values listed below. At each increment note and
record the corresponding voltage under ““Positive Slope
Measurement’ in the Performance Test Record. (Hach
increment represents a 10% segment of the positive
slope.)

Delay Percent of Slope
0.00060 20
0.00065 30
0.00070 40
0.00675 50
0.00080 60
0.00085 70
0.00090 80
0.000985 90

G. Measurements for the negative slope of the
Triangle wave are made by incrementing the delay on
the voltmeter to the values listed below. Note and record
the corresponding voltages under ‘‘Negative Slope
Measurement’” in the Performance Test Record.

Delay Percent of Slope
0.00105 90
0.0011 80
0.00115 70
0.0012 60
0.00125 50
0.0013 40
0.060135 30
0.6014 20
0.00145 10
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3314
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Figure 4-4. Triangle Linearity
H. Algebraically add the voltages recorded in the K. The eqguation for determining the ‘‘best fit
““Positive Slope Measurement”’ column and enter the siraight line’” specification for each y value is:

total in the **Ey”” space.
y =mx + b
1. Multiply Zv by 45 {which is Zx) and enter the
result in the ExEXy space. where m and b are constants to be calculated from data
previously taken.
J. Multiply each y value by the corresponding x value
and enter the result in the “‘x Times vy’ column. Total NOTE
these values and enter the result in the “Zxy”’ space.
Calculate the values of m and b to at least 5
decimal places.

90% 90%
1 ] +8Y
| | =y
23 Q [»]
oeavive) . BGERRBEEEE SEBRRRREE

Figure 4-5. Triangle Linearity
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L. Determine the value of m using the following
equation:

_ Ixy — ExITv/n

Ix? - (Zx)2/n
where Ix, Ly, Ixy, IxDy, ILx?, and (Ix)? are the
previously calculated values entered on the performance

test record, and n = 9 (the number of points to be
calculated).

M. Determine the value of b using the equation:
b= Ly/n — mIx/n

N. Calculate the “‘best fit straight line’’ value for y,
through vg using the equation:

y=mx+0b

Enter each resuit on the Performance Test Record in the
*“Best Fit Straight Line”’ column.

O. Algebraically. add the voltages recorded in the
““Negative Slope Measurement’’ column and enter the
total in the “‘Ly’* space.

P. Repeat steps I through N to determine the “‘best
fit straight line’’ values for the negative slope.

4-§. Start/Stop PHASE ACCUBRACY

This test determines the Start/Stop phase accuracy of
the N Cycle mode on the 3314A.

Performance Tests

Specification:
+3°
Equipment Required:
High Speed Digital Voltmeter
53 Ohm Feedthrough Termination
Triax to BNC Connector
Procedures:

A. Preset the 31314A.

B. Set the 3314A as follows:

Function ........... ... .o ... Triangle
Amplitade ... ... . L L 10Vp-p
Mode ... e N Cycle
Trigger ........ ... ... . ... Negative Edge

C. Set the Digital Voltmeter as follows:

Range ... 10V
Trigger ... e Ext
Readings ....... ... ..o, 1
Delay ... 0.00025s

D. Connect the 3314A to the Digital Voltmeter as
shown in Figure 4-6.

E. Record the voltage reading displayed on the
Digital Voltmeter,

F. Set the delay on the Voltmeter to 0.00075s, and
record the voltage reading.

3314

¢ Ll
C b O HE]
A
LLLL L
oo it
L U)o o t]o ol

TRIG %)l}?

HIGH SPEED
DIGITAL. VOLTMETER

BNC TO TRIAX
ADAPTER

50 OHM
FEEDTHRU
TERMINATION

Figure 4-6. Start/Stop Phase Accuracy
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Figure 4-7. Residual and Variable OC Offset Accuracy

(. Average the readings taken in steps E and F and
record in the Performance Test Record under ““AVG”’

H. Set the delay on the Voltmeter to 0.010s, and
record the corresponding voltage.

1. This test passes if the average of the readings taken
in steps E & F is within +0.167V of the reading taken in
step H. (0.167V corresponds to 3° of phase difference.)

4-7. RESIDUAL DC AND DC OFFSET ACCURACY

This is a test to determine the accuracy of the Residual
DC Offset (OV DC offset) and the Variable DC Offset
function of the 3314A.

Specification:
Residual: +0.5% of AC Amplitude Range
Variable: (3% of setting, +10mV, +0.5%
of AC Amplitude Range)

If option 001:

+ 0.5% of AC Amplitude Range = 500pV
Equipment Required:

AC/DC Digital Voltmeter
1 MQ/1 uF Low Pass Filter
50 Ohm Feedthrough Termination

Procedures: (Residual)
A. Preset the 3314A.

B. Set the 3314A as follows:
Frequency ......ouvvennninarnnarnnns 100kHz
Amplitude ... ... o i 10Vp-p

4-8

C. Set the Digital Voltmeter as follows:

Function .....vvveeiiiiii i DC
T Zer vttt e i Internal
RADEE ot i i Auto

D. Connect the 3314A to the Digital Voltmeter as
shown in Figure 4-7.

E. Record and compare the Residual DC Offset
measured on the Digital Voltmeter to the limits cor-
responding to the 10.00V 3314A setting given in Table
4-3,

NOTE

Tables 4-3 and 4-4 are provided for conve-
nience in spot checking the measured
parameters. The values obtained in this test
may be permanently recorded in the cor-
responding section of the Performance Test
Record.

¥. Using the Range Down function, decrement the
amplitude displayed on the 3314A to the values listed in
Table 4-3. Record and compare the measured Residual
Offset at each decrement to its corresponding limits,

(Variable Offset)

G. Set the amplitude of the 3314A to 10V and adijust
the DC Offset to 5V.

H. Record and compare the DC Offset measured on
the Digital Voltmeter to the limits shown in Table 4-4
for the 10V setting with 5V DC offset.
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Figure 4-8 Square Wave Rise Time and Aberrations

I. Using the Range Down function, decrement the
amplitude of the 3314A to the values shown in
Table 4-4, each time recording and comparing the
measured Offset to its corresponding limits.

J. Set the amplitude on the 3314A to 10V and adjust
the DC offset to 0.887V.

Table 4-3. Hesidual DC Dffset Limits

313144 Residual Bffsat
Yoitage Setting | Upper Limit | Lower Limit
10.00V 50mV —-50mY
1.000V bmV - BmV
100.0mV 0.5mV -0.5mV
10.00mV 50uV ~BOuV
Table 4-4. Variable DU Offset Limits
Voltage Setting DC Bifset Upper Limit | Lower Limit
10.00V 5V . 5.21V 4,79V
1.000V BV 5.18V 4,84V
100.0mV 5V 5.16V 4,84V
10.00mV Bv 5.16V 4.84V
10.00V 0.887Vv 0.974V 0.8v
1.000V .887V 0.924V 0.85V
10C.0mv 0.887V 0.924V 0.85V
10.00mV 0.887V 0.924V 0.85V
10.00V ~{.887V -0.8V | ~0.974V
1.000V - {.887V ~0.85V | -0.924V
100.0mV ~0.887V -{3.85V | ~0.924V
10.00mV —~0.887V | -0.85V | -0.924V
10.00V -5V - 4,79V -B.21V
1.000V -3V - 4,84V -5,16V
100.6mV - BY - 4,84V -5, 16V
10.00mv - BV - 4.84V ~5.16V

K. Record and compare the DC Offset measured on
the Digital Voltmeter to the limits given in the ap-
propriate section of Table 4-4,

L. Repeat step I for the offset of 0.887V,

M. Set the amplitude of the 3314A to 10V and adjust
the DC offset to —0.887V.

N. Record and compare the DC Offset measured on
the Digital Voltmeter to the corresponding limits shown
in Table 4-4,

0. Repeat step 1 for the offset of —0.887V.

P. Set the amplitude of the 3314A to 10V and adjust
the DC offset to —35V.

Q. Record and compare the DC Offset méasured on
the Digital Voltmeter to the corresponding limits shown
in Table 4-4.

R. Repeat step I for the Offset of —5V.

4-8. SQUARE WAVE RISE TIME AND ABERRATIONS

This test examines the Rise/Fall time and Aberrations
of the 3314A Square Wave signal.,

Specification:
Square Wave Rise/Fall Time

0% to90%) ... .. .o 9ns
Square Wave Aberrations ... ... < 5% at 10Vp-p
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Figure 4-9. Sine Wave Harmorics

Equipment Required: C. Set the Oscilloscope as follows:
Oscilloscope V‘Oif.‘S/D.lV ............................... PAY
50 Ohm Feedthrough Termination Tlme/fdlv ......................... 0.01us/cm
Coupling ............... e DC
Procedures: Horizontal Display ..................... Main
Main Triggering ..................... Positive

A. Preset the 3314A. D. Connect the 3314A to the Oscilloscope as shown

B. Sct the 3314A as follows: in Figure 4-8.

Function ..., Square E. While observing the waveform on the
Frequency .................o....., 19.99MHz Oscilloscope, use the Horizontal Position knob to ad-
Amplitude ... ... . 10Vp-p

4-10
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just the waveform until the bottom of the Square wave’s
rising edge is on top of the Y-axis graticule. Note the
distance between the 10% and 90% points on the rising
edge, If the distance between the points is less than or
egual to .9cm (note scope setting), the specification is
met.

- F. Set the Main Triggering function of the
Oscilloscope to negative,

G. Observe the trailing edge of the waveform. Note
the distance between the 90% and 10% points. If the
distance is less than or equal to .9cm, the test passes.

H. Set the Time/div setting on the Oscilloscope to
us/cm,

I. Rotate the Oscilloscope’s **Cal’’ knob (located on
the VOLTS/DIV knob) counterclockwise until the
waveform is four divisions tall. The ‘‘intensified” por-
tion on the top of the wave should be < 0.5V {1 minor
division).

4-5. SINE WAVE HARMONICS

This is a test to check the amplitude levels of the Sine
Wave Harmonics.

Specification:
20Hz to 30kHz ...... e —55dB
S0kHzto 1999MHz . ....... ...l - 40dB
1.999MHz to 19.99MHz .............. —25dB

Equipment Required:

Spectrum Analyzer
High Frequency Spectrum Analyzer

Procedures:
A. Preset the 3314A.

B. Set the 3314A as follows:

Frequency ............cuuun. 20.0Hz (Range 3)
Amplitude ... ... . o i 10Vp-p
Function ... Sine
RangeHold ........ ... ... oot On

C. Connect the 3314A to the Spectrum Analyzer as
shown in Figure 4-9.

NOTE

To get to the frequencies listed in the follow-
ing ranges (see Tables 4-5, 4-6, 4-7), sef the
3314A to the middle value in the range (i.e.
range 3, 100.0Hz), activate Range Hold,
then use the Modify knob to select the fre-
quencies. Be sure that the frequency on the
33144 is set exactly as shown in the table,

Performance Tests

D. To verify that the Sine wave harmonics are within
specification, set the Spectrum Analyzer as follows:

1. Press “INSTR PRESET".

2. Press “DSPL LINE’ and adjust the
Control knob for a — 53 dB level.

3. Press “*STOP FREQ” and set it to 8
times the 3314A frequency setting,

4, Press “MARKER” and using the Con-
trol knob, place it over the fundamental.

5. Press “MKR—REF LVL” and wait
for the sweep to update the screen display.

E. Observe the harmonics displayed on the Spectrum
Analyzer and verify that they are below the —355dB
level.

F. Repeat steps D (parts 3-5) and E for the 3314A fre-
quency settings listed in Tables 4-5 and 4-6 whose har-
monic level specification is — 55dB.

G. Press *INSTR PRESET” on the Spectrum
Analyzer.

H. Press “DSPL LINE” and adjust the Control
knob for a —40dB level.

1. Repeat step D, parts 3-5 for the 3314A frequency
settings listed in Table 4-6 whose harmonic level
specification is —40dB. Verify that these levels are
within the specification.

J. Disconnect the 3314A from the Spectrum Analyzer.

K. To measure the harmonics of the frequencies listed
in Table 4-7, connect the 3314A to the High Frequency
Spectrum Analyzer as shown in Figure 4-9.

L. Set the frequency of the 3314A to 1.00MHz.

M. Set the High Frequency Spectrum Analyzer as
follows:

InputRange . ...........coiiviinn, + 30dBm
Time/div ... s Auto
Start Frequency ... ccvvvevnvinvnnrinnns 1MHz

N. Measure 2nd through 7th harmonics.

Q. Set the frequency on the 3314A to 10.00MHz, and
adjust the start frequency on the High Frequency Spec-
trum Anatyzer to 10MHz.

P. Measure 2nd through 7th harmonics.

Q. Set the frequency on the 3314A to 19.99MHz, and
adjust the stari frequency on the High Frequency Spec-
trum Analyzer to 19.99MHz.

R. Measure the 2nd through 7th harmonics,

4-11
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SINE WAVE HARMUONICS

Tekle 4-5. Sine Wave Harmonic Test Freguencies

3Hz Resolution Bandwidth

3314A
Frequency

Harmanics dB
Range | 2nd 3rd 4th Bth fth

7tk

20.0Hz 3
100.0Hz
198.9Hz
- 55dB
100 . Hz

1000.Hz

n E2) E W W

1998 . Hz

Table 4-6. Sine Wave Harmonic Test Frequensies

3044z Resolution Bandwidth

33144 Harmonics 4B
Frequency | Range | 2nd Ird 4th 5th Bth Tih

1.00kHz 5

10.0kHz 5

- B54B

19.95kHz 5

10.0kHz 3]
100.0kHz 8
199.8kHz &

100.kHz 7 — 4048
1000.kHz 7
1999 .kHz 7

Table 4.7, Sine Wave Harmonic Test Frequencies

{High Frequency Spectrum Analyzer)

3314a Harmonies 48
Frequensy | Range | 2nd 3rd 4th Hth §th Tth
1.00MHz | 8
10.00MHz | 8 - 25dB
19.99MHz | B

4-10. AM HARMONICS
This test measures the AM envelope distortion.
Specification:

Sideband harmonics 40dB below sideband level

4-12

Model 3314A
Equipment Required:
Svynthesizer/Function Generator
Spectrum Analyzer
50 Ohm Feedthrough Termination
Procedures:
A. Preset the 3314A.
B. Set the 3314A as follows:
Frequency .......... .. . .o, IMHz
Amplitude .......... ... . ... L. i6Vp-p
External Modulation .................... AM
C. Set the Synthesizer as follows:
Function ..... ... ... .. Sine
Frequency ....... ..., 1kHz
Amplitude ... ... .. ... ..o 1Vp-p

D. Press “INSTR PRESET”
Analvzer and set it as follows:

on the Spectrum
Center Frequency ......vvv i e, 1MHz
Frequency Span ...................... 10kHz

E. Connect the 3314A to the Synthesizer and Spec-
trum Analyzer as shown in Figure 4-10.

F. Press “‘DSPL LINE” on the Spectrum Analyzer
and adjust the Control knob for a —46dB level.

G, Press “MARKER” and place it over the carrier
peak.

H. Press “MKR—~REFLVL”,

1. Note the levels of the AM sideband harmonics
(located at ikHz intervals from sideband) relative to

. “DSPL LINE”. The .levels should not exceed this

reference.
4-11. VCO LINEARITY

This is a test to determine the linearity of the Voltage
Controlled Oscillator.

Specification:

+ 3% of setting
Eguipment Required:
Power Supply

Universal Counter

AC/DC Digital Voltmeter
50 Ohm Feedthrough Termination
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Figare 4-10. AM Harmonics
Procedures: ' ‘ F. Set the power supply voltage to — 8V + 10mV and
record the frequency reading on the Counter. Frequency
A.. Preset the the 33144, should be ZMHz + 300kHz.
B. Set the 3314A as follows: G. Set the power supply voltage to —4.5‘/'. + 10mV
and record the frequency reading on the Counter. Fre-
Frequency ......c.ovviiiiiiinennnnn. 10MHz quency should be 5.5MHz + 300kHz.
Amplitude ......... ... ............. 10Vp-p
VOO e On H. Setthe power supply voltageto +1V + 10mV and
record the frequency reading on the Counter, Frequency
C. Set the Counter ag follows: should be 11MHz + 300kHz.
Function ...............cvivien. Frequency A 4-12, PHASE LOCKED LODP PHASE ACCURALCY
Resolution ............... ..., 0.1kHz
Channel Input ........... ... ... ........ Com This is a test to determine the Phase Accuracy of the

3314A Phase Locked Loop.
D. Set the Voltmeter as follows:

Specification:
Range ... ... .ot Auto )
FUnction .........vevuiineronininnnnnnn. DC +2 degrees of setting
B 4L N Internal ) .
£8 Equipment Required:
E. Connect the Counter, Voltmeter, and Power Sup- Synthesizer/Function Generator
ply to the 3314A as shown in Figure 4-11. Universal Counter

50 Ohm Feedthrough Termination

4-13
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Figure 4-11. VCO Linearity

Procedures:
A. Preset the 3314A,

B. Set the 3314A as follows:

Function ......vvrnnniiiecnrannnsaaas Square
Amplitude . ... .. . 1Vp-p
Trigger Source .......... it Ext
Mode ... i s Fin x N
Trigger Threshold .............. ... .. ... ov
Phase ....... .. ... .c.oii... —199.9 degrees
C. Set the Synthesizer/Function Generator as
follows:
Function .......... ..o irenenins. Square
Amplitude ... ... e iVp-p
Frequency .....oovvuirinnnnronrananns 50Hz

4-14

D. Set the Universal Counter as follows:

Coupling ..., ... .o i i, DC
Attenuation ........ ... .. .. i i, X}
Slope Setting ................ Cha. +, Chb. +
Function ............... ... ... Period Avg A
Periods Averaged . .......... ..., 10

Channel Input

E. Connect the Synthesizer/Function Generator and

the Universal Counter to the 3314A as shown in Figure
4.-12,

F. Note and record the period (t) of the 50Hz signal
now being measured on the Universal Counter.

G. Change the function of the Universal Counter to

“TI Avg A-B”’ and record the corresponding period
{t)).
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Figure 4-12. Phase Locked Loep Phase Accuracy
H. The accuracy of the phase setting displayed on the NOTE

3314A can be determined by the following equation:
¢ = (1,/1)360°
where t is the period of the 50Hz Synthesizer/Function

Generator signal (constant throughout the test), and t, 41
is the change in time between the trailing edges of the

This test always results in positive phases.
Subiract 360° from the measured results fo

obtain negative phase shifts.

3. AMPLITUDE ACCURACY

phase locked signals (varies with phase setting). This test determines the amplitude accuracy of the
3314A’s Sine, Square, and Triangle wave signals.

I. Repeat step H for phase seftings on the 3314A of

—90°, 0°, +90°, and +199.9° noting that each phase Specifications:

setting will have a corresponding value of t; to be
entered into the above equation.

NOTE

Sine/Square +1% of setting +35mV
Triangle + 1% of setting =60mV

Equipment Required:

The data taken above can be entered into the
Performance Test Record for permanent
reference and comparison.

AC/DC Digital Voltmeter
50 Ohm Feedthrough Termination
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Figure 4-13. Amplitude Accuragy

Procedures:
A. Preset the 3314A.
B. Set the 3314A as follows:

Frequency .......occveviiininnnnanen 10kHz
Amplitude ... ... 10Vp-p

C. Set the Digital Voltmeter as follows:

Range . ... Auto
FUunction .. .oooiviinii i AC
D3 -1 Internal

D. Connect the 3314A to the Digital Volimeter as
shown in Figure 4-13.

NOTE
Cable length between the 3314A and the
Digital Voltmeter should be as short as

possible.

E. Calibrate the 3314A by pressing the Blue Shift Key
followed by the “RCL’’ Key.

F. Note and record the voltage measured on the
Digital Voltmeter. Reading should be 3.535V
+0,0477V.

G. Repeat step E.

H. Change the function on the 3314A to a Square
wave,

I. Note and record the voltage measured on the
Digital Voltmeter. Reading should be 5.0V +0.0477V.

4-16

J. Repeat step E.

K. Change the function on the 3314A to a Triangle
wave,

L. Note and record the voltage measured on the
Digital Voltmeter. Reading should be 2.8867V
+0.0477V,

4-14, SINE WAVE POWER FLATNESS

This is a test to check the amplitude flatness of the
3314A Sine wave signal,

Specification:
20Hz to 50kHz

50kHz to tMHz
1MHz to 19.99MHz

Equipment Required:

AC/DC Digital Voltmeter
3V Thermal Converter

NOTE

For accurate fest results, allow the 3314A
and the Thermal Converter time to settle and
adjust to surrounding temperatures. Avoid
sudden temperature changes around the
Thermal Converter.

Procedures:

A. Preset the 3314A.
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Figure 4-14. Sine Wave Power Flatness

B. Set the 3314A as follows:

Amplitude . ... L 7.5Vp-p
Frequency ..o vnnnninnne. 10kHz

C. Set the Voitmeter as follows:

Range . ... i 1

FUnction . ..oviini it DC

Trigger ... vvre Internal
CAUTION

Double check the 33144 Signal Amplitude.
The input signal to the Thermal Converter
must not exceed 3V RMS (8Vp-p).

D. Connect the 3314A to the Thermal Converter and
the Digital Voltmeter as shown in Figure 4-14.

E. Record the voltage measured on the Digital
Voltmeter. This is the reference voltage for the 7.5Vp-p
3314A setting.

¥, Set the frequency on the 3314A to 100Hz.

G. Carefully adjust the amplitude on the 3314A until
the voltage measured on the Digital Voltmeter is equal
to the reference voltage recorded in step E.

H. Record the 3314A’s displayed amplitude (in Vp-p)
in the appropriate section of Table 4-8 in the Perfor-
mance Test Record.

1. Repeat steps G & H for the 3314A frequency set-
tings given below:

30kHz
800kHz
IMHz
SMHz
19.99MHz

J. Set the amplitude of the 3314A to 7.5Vp-p and the
frequency to 10kHz.

K. Note and record the voltage reading on the Digital
Voltmeter.

L. Using the data taken in steps E & K, calculate the
reference drift of the 3314A using the equation given
below:

Drift(dB) = 20 Log E(Step K Reference/Step E
Reference)]

M. H Drift(dB)is < 0.025dB, the data taken in steps
F,G,H, and I is acceptable. Proceed to step O.

N. I DrifitdB) is > 0.025dB, the data taken in steps
F,G,H, and I is unacceptable. Repeat steps A through
L. If the test fails again, perform the Amplitude Ac-
curacy Test for amplitude verification and repeat
Flatness test.

Q. Disconnect the Thermal Converter from the
3314A.

4-17
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Figure 4-15. Manua! Sweep Accuracy

P. Using the equation: Flatness Error (dB) = 20 Log
(Displayed Amplitude/7.50V), calculate the Flatness
Error in dB for each amplitude entered in the Perfor-
mance Test Record. Compare the result of each calcula-
tion to the specification given in the table.

4-15. MANUAL SWEEP ACCURACY

This test checks the accuracy of the 3314A Manual
Linear Sweep.

Specification:

Manual Linear Sweep Accuracy:
Stop Range = 20MHz  +3% of Stop Frequency
Stop Range = 2MHz + 1% of Stop Frequency
Stop Range = 200kHz + {0.2% of Stop Freguency

+ 0.1% of Range)
Equipment Required:

Universal Counter
50 Ohm Feedthrough Termination

Procedures:
A. Preset the 3314A.

B. Set the 3314A as follows:

Amplitude .......... .. ... .o 10¥p-p
Start Frequency ..., ennnann- I1MHz
Stop Frequency ......cvviviinen e 10MHz
BT 2 Linear

4-18

C. Set the Counter as follows:

Resolution .............cciiiiienen... 10Hz

D. Connect the 3314A to the Counter as shown in
Figure 4-15.

E. Press the “MAN-SWEEP”’ key on the 3314A.

F. Press “START FREQ".

(. Record the frequency reading on the Universal
Counter. Reading should be IMHz + 300kHz.

H. Set ““STOP FREQ" on the 3314A to IMHz and
“START FREQ” to 100kHz.

1. Record the frequency reading on the Universal
Counter. The reading should be 100kHz + 10kHz

J. Bet “*STOP FREQ" on the 3314A to 100kHz and
“START FREQ" to 10kHz.

K. Record the frequency reading on the Universal
Counter. The reading should be 10kHz +400Hz,

4-16. STEP ATTENUATOR ACCURACY

This test compares the accuracy of the 3314A Step At-
tenuator against an attenuator of known precision.
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Figure 4-16. Step Attenuater Accuracy

Specification:

0.001Hz to 50kHz +0.05dB
S50kHz to 19.99MH:z (20dB,40dB Attenuation)

i

+0.3dB 2.
50kHz to 19.95MH:z (60dB attenuation only) ting).
+0.5dB
3.
Equipment Reguired:
4.
Spectrum Analyzer
VHF Attenuator* 5
*NOTE 6
This attenuator must have current certifica- 7
tion data at frequencies of 50kHz, IMHz,
20MHz, and attenuations of 20dB, 40dB, 8
and 60dB.
9.
Procedures:
10.
A. Preset the 3314A.
il

B. Set the 3314A as follows:

Frequency . ..oo.vuinnunnneianenennnens 50kHz 12.
Amplitude ... ... . o L HvVp-p
13,
C. Set the Attenuator to 20dB attenuation.
4.
D. Connect the 3314A to the Attenuator and
Spectrum Analyzer as shown in Figure 4-16. 15.

E. Set the Spectrum Analyzer as follows:

Press ““INSTR PRESET”.

Enter Center Frequency (3314A Frequency Set-

Set Frequency Span to 2x Center Frequency.

Enable ““COUNTER"".

. Press “MKR—-CF"’,
. Disable COUNTER
. Press “MANUAL".

. Press “CLEAR A,

Press “MKR—REF LVL”’.
Set ““dB/DIV’”’ to 14B.

Press ““REF LVL” and adjust to approximate-

ly 1dB below full scale.

Set Video Bandwidth to 10Hz.
Press “QFFSET”.
Press “ENTER OFFSET”.

Press “‘SAVE (off)”’, 4 (caly’’.
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F. Using the Range Down function, set the amplitude
of the 3314A to 1.000Vp-p.

G. Set the Attenuator to 0dB.

H. Record the Marker Amplitude displayed on the
CRT in the appropriate section of Table 449 located in
the Performance Test Record.

1. From the reading taken in step H, subtract the In-
sertion Loss Error of the Attenuator. Add that quantity
to the Attenuator’s setting and enter the result under “‘Ac-
tual Attenuation” in Table 4-9. (See Performance Test
Record for an example.)

J. Set the Attenunator to 40dB.

K, Set the amplitude of the 3314A to 10.00Vp-p.

L. Repeat step E.

M. Using the Range Down function, set the
amplitude of the 3314A to 100mVp-p.

N. Set the Attenuator to 0dB.
O. Repeat steps H&I.
P. Set the Attenuator to 60dB.

Q. Set the amplitude of the 3314A to
10.00Vp-p.

R. Repeat step E.

S. Using the Range Down function, set the amplitude
of the 3314A to 10.0mVp-p.

T. Set the Attenuator to OdB.
U. Repeat steps H & 1.

V. Set the 3314A to the remaining frequencies shown
in Table 4-9. Repeat steps E through U for each setting,

4-17. VERNIER ATTERUATOR FLATHESS

This test checks the flatness of the 3314A Vernier At-
tenuator.

Specification:
20Hz to 50kTHz +0.03dB
50kHz to IMHz +0.16dB
1MHz to 20MHz +0.7dB

Hguipment Required:

Spectrum Analyzer
VHF Attenuator*

4-20
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*NOTE

This atienuator must have current certifica-
fion data ar frequencies of 10kHz, 50kHz,
IMHz, 20MHz, and atienuations of 10dB
and 20dB.

Procedures:
A, Preset the 3314A,

B. Set the 3314A as follows:

Brequency .. ovvrn i 10kHz
Amphitude ... ... .. o 10Vp-p
RangeHold ........ ... .. it On

C. Set the Attenuator to 10dB attenuation.

D. Connect the 3314A to the Attenuator and Spec-
trum Analyzer as shown in Figure 4-17.

E. Set the Spectrum Analyzer as follows:

1. Press “INSTR PRESET”’.

2. Enter Center Frequency (3314A Freguency Set-
ting).

3. Set the Frequency Span to 2x Center Frequency.

4, Enable ““COUNTER”’.

5. Press “MKR—-CF",

6. Disable COUNTER.

7. Press “MANUAL”.

8. Press “CLLEAR A"

9. Press “MKR--REF LVL"",
10. Set “dB/DIV” to 1dB.

11. Press “REF LVL’’ and adjust to approximately
1dB below full scale,

12. Set Video Bandwidth to 10Hz,
13. Press “OFFSET”,

14, Press “ENTER OFFSET”’,

15, Press “SAVE (off)’’, ‘4 (cal)’’.

F. Using the Modify knob, set the amplitude of the
3314A to 3.16Vp-p.

G, Set the Astenuator to 0dB.



Model 3314A

Performance Tests

3314

nnnnnn 1
kO]

LL L_lw LMLLLLWL
[ LLWE__"E__E__L_

oL LUL]ee e al]

coce

ouT

VHF
ATTENUATOR

SPECTRUM ANALYZER

b
500
INPUT

Figure 4-17. Vernior Attenuator Flatness

H. Record the Marker Amplitude displayed on the
CRT in the appropriate section of Table 4-10 located in
the Performance Test Record.

1. From the reading taken in step H, subtract the In-
sertion Loss Error of the Attenuator. Add that quantity
to the Attenuator’s setting and enter the result under **Ac-
tual Attenuation” in Table 4-10. (See Performance Test

Record for example.)
NOTE
The “Actual Attenuation” calculared for
settings of 10dB & 20dB at 10kHz is the
reference attenuation to which “‘Actual At-
tenuation” at 50kHz, IMHz, and 20MHz
will be compared. (See Table 4-10.)
J. Set the Attenuator to 10dB.

K. Set the amplitude of the 3314A to 10.0Vp-p and
the frequency to 50kHz.

L.. Repeat steps E through 1.

M. Set the Attenuator to 10dB.

N. Set ithe amplitude of the 3314A to 10.0Vp-p and
the frequency to 1MHz.

0. Repeat steps E through L.
P. Set the Attenuator to 10dB,

Q. Set the amplitude of the 3314A to 10.0Vp-p and
the frequency to 19.99MHz,

R. Repeat steps E through I.

S. Set the Attenuator to 20dB.

T. Set the amplitude of the 3314A to 10.0Vp-p and
the frequency to 10kHz,

U. Repeat step E.

V. Set the amplitude of the 3314A to 1.00Vp-p.
W. Set the Attenuvator to 0d4B.

X. Repeat steps H & 1.

Y. Set the Attenuator to 20dB,

Z. Set the amplitude of the 3314A to 10.0Vp-p and
the frequency to 30kHz.

A.A. Repeat steps E, V-X.
B.B. Set the Attenuator to 20dB.

C.C. Set the amplitude of the 3314A to 10.0Vp-p and
the frequency to 1MHz.

D.D. Repeat steps E, V-X.
E.E. Set the Attenuator to 20dB.

F.F. Set the amplitude of the 3314A to 10.0Vp-p and
the frequency to 19.99MHz,

G.G. Repeat steps E, V-X.
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Figure 4-18. X3 Gain Accuracy Cennections
4-18. OPTION GC1 PERFOBMANCE TESTS B. Set the 3314A as follows:
These tests measure the performance of Option 001 to Frequency ..o 10kHz
determine its functional quality, Amplitude ... .. o i 10Vp-p

4-19. X3 GAIN ACCURACY

This test measures the output voltage at the Main Out-
put and at the X3 output to determine the gain. The gain
at 10kHz is specified to be 3+ 1%.

Equipment Required:

AC/DC Digital Voltmeter
50 Ohm Feedthrough Termination

A 5000 Feedthrough Termination consisting of:
1 4994 resistor, -hp- part number 0698-4123

Procedure:

A, Preset the 3314A.

4-22

C. Connect the 50 Ohm Feedthrough to the 3314A’s
Main Output. Connect the 5000 Feedthrough Termina-
tion to the 3314A°s X3 Output.

D. Set the digital voltmeter to measure = 3.5VRMS

and then measure and record the voltage from the Main
Qutput (V1).

E. Set the digital voltmeter to measure = 10.6VRMS

and then measure and record the voltage from the X3
Output {V2),

F. Compute the gain error using the following for-

mula:

V2
Gain Error (%) = e -3 x 100%
Vi
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Figure 4-19. Sine Power Flainess Connections

4-20. SINE POWER FLATNESS

This test measures the X3 Output’s power level at 30Vpp

and 0kHz. Using this as a power reference, various
power levels are measured at different frequencies to
determine power {latness.

Required Equipment:

AC/DC Digital Voltmeter
50 Ohm Feedthrough Termination
A 450 Ohm Series Voltage Reducer consisting of:

1 450Q resistor, -hp- part number 0698-3510
1V Thermal Converter

Procedure:
A. Preset the 3314A.

B. Set the 3314A as follows:

Frequency ........ .. ... ... .. .. 10kHz
Amplitude ... ... .. oo H0Vp-p

C. Connect the 30 Ohm Feedthrough Termination io
the 3314A%s Main Qutput. Connect the Voltage Reducer
and Thermal Converter to the 3314A’s X3 Qutput as
shown in Figure 4-19.

. Set the digital volimeter to measure = 0.007mVdc
and measure and record the thermal converter’s output
voltage (Vref).

E. Reduce the 3314A°s amplitude to 9.89Vp-p and
record the thermal converter’s output voltage (V1 limit).
This corresponds to a 0.1dB change and is the low fre-
quency flatness limit.

F. Reduce the 3314A°s amplitude to 9.44Vp-p and
record the thermal converter’s output voltage (V2 limit).
This corresponds to a 0.5dB change and is the mid fre-
quency flatness Hmit,

G. Reduce the 3314A°s amplitude to 8.41Vp-p and
record the thermal converter’s output voltage (V3 limit).

This corresponds to a 1.5dB change and is the high fre-
guency flatness limit.

H. Set the 3314A’s amplitude back to I0Vp-p and set
the frequency to each of these values:

20Hz 30kHz 300kHz IMHz

I. Measure and record the thermal converter’s output
voltage {V20Hz, V30kHz, V500kHz, VIMHz),

J. Voltages V20Hz and V50kH7z should be within this
range:

0.1dB RANGE = + (Veef — VI limit)

K. Voitage V500kHz should be within thhis range:
0.5dB RANGE = Vref £ (Vref — V2 limit)

L. Voltage VIMHz should be within this range:

1.5dB RANGE = Vref £ (Vref — V3 limit)

4-21. HARMONIC DISTORTION

This test measures the relative harmonic levels with a
spectrum analyzer.

Required eguipment:
Specirum Analyzer
50 Ohm Feedthrough Termination

A 5002 Feedthrough Termination consisting of:
1 4990 resistor, ~hp- part number 0698-4123
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Figure 4-28. Harmonic Distortion Connections

Procedure:

A. Preset the 3314A.
B. Set the 3314A as follows:

Frequency ... i s 20Hz
Amplitude .. ... . 10Vp-p

C. Connect the 50 Ohm Feedthrough Termination to
the 3314A’s Main Output. Connect the 5000 Feed-
through Termination to the 3314A°s X3 Output.

D. Connect the spectrum analyzer’s 1M{ input to the
3314A7°s X3 Output, Set the spectrum analyzer 10 measure
the fundamental and at least seven harmonics. Use the
Marker function to verify that the level of the largest har-
monic is more than 53dB below the fundamental.

E. Repeat step D for 3314A frequency settings of
50kHz and 1MHz. The largest harmonic should be more
than 53dB below the fundamental at 30kHz, and more
than 38dB below at I1MHz.

4-22. SQUARE WAVE RISE/FALL TIME

This test uses a wide bandwidth oscilloscope to measure
the rise and fall time of 2 10kHz, 30Vp-p square wave.

Required Equipment:
Oscilloscope
50 Ohm Feedthrough Termination

A 3008 Feedthrough Termination consisting of:
1 499Q resistor, -hp- part number 0698-4123

Procedure:
A. Preset the 3314A.
B. Set the 3314A as follows:
Frequency ....... ... . i, 10kHz

Amplitude ... .. 10Vp-p
Function . ... oo Square Wave

3314

OSCLLOSOPE

60 F

5000
FEEDTHRU

50 OHM

FEEDTHRU
TERMINATION

NO CORNECTION

Figure 4-21. Sgquare Wave Rise/Fall Time Connections
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C. Connect the 30 Ohm Feedthrough Termination to
the 3314A’s Main Quiput. Conmect the 5008 Feed-
through Termination to the 3314A°s X3 Qutput.

D. Connect the osciiloscope’s 1M input to the
3314A°s X3 Output.

E. Set the oscilloscope to display 2 complete cycles
with the peaks of the square wave at the 0% and 100%
graticule lines.

¥, Using the oscilloscope’s delay function (set the
delayed time per division to .1zS/DIV), measure the rise
and fall time from the 10% to 90% graticule lines. In
both cases, this should be less than 2 divisions
{ < 200ns).

4-23. RESIDUAL BC OFFSET

This test measures the DC voltage output from the X3
Output with no signal present.

Performance Tests

Required Equipment:

AC/DC Digital Voltmeter
50 Ohm Feedthrough Termination

A 5001 Feedthrough Termination consisting of:
1 4994} resistor, -hp- part number (698-4123

Procedure:
A.. Preset the 3314A.
B. Set the 3314A as follows:

FUNCHOM ot e e e e e OFF
[0 3 7= ovDC

C. Connect the 50 Ohm Feedthrough Termination to
the 3314A°s Main Ouiput. Connect the 500Q Feed-
through Termination to the 3314A°s X3 Output.

D. Measure the IDC voltage at the X3 Output, This
voltage should be within 40mV of O0VDC,

3314

3 1 o)z A

L. [ L_I_L_L_L_L_
Lol l_L_i._..L..L...i.m

eLULiee e al

AC/DC DIGITAL
VOLTMETER

A

S50 OHM
FEEDTHRU
TERMINATION

NO CONKECTION

Figure 4-22. Residual DC Offset Cennections
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PERFORMANCE TEST RECORD

HEWLETT-PACKARD MODEL 3314A
FUNCTION GENERATOR

SERIAL "NC.

FREQUENCY ACCURACY TEST:

3314A Frequency {A)

Tests Performed By

Date

Specification

Counter
Reading

19.98 MHz
1899 kHz
198.9 kHz
19.99 kHz
1989, Hz
199.9 Hz

3314A Frequency (B)

00.1 Hz
003 Hz
0.01 kHz
00.1 kHz
001 kHz

0.01MHz

+ 2000 Hz
= 200 Hz
+ 800 Hz

+ 80 Hz
+ 6 Hz

+ 6 Hz

+ 0.2 Hz

+ 2 Hz
+ 20 Hz
+ 200 Hz
+ 0.1 Hz

+ THz

TIME AXIS ARD VARIABLE SYMMETRY:

% Symmetry

Specification

Calculated%

50%
5%

98%

INTERKAL TRIGGER ACCURAELY:

Period |

+ 0.2%

Specification |

Counter
Reading

10.0ms l +

0.001 ms !
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PERFORMANCE TEST RECORD (Cont'd)

TRIAMGLE LINEARITY

Positive Slope Calculated Best

x Values Measurement x Times y Fit Straight Line Tolerance®
Xy o= 10% tyy) + 0.02V
X, = 2 20% ly,} + 0.02V
Xq = 3 30% tyql + 0.02v
X, = 4 40% {y,! + .02V
Xy = B 50% {yg) + 0.02v
Xg = 8 80% tyg) + 3.02V
Xy =7 70% ty,) + 0.02V
Xg = 8 80% tyg) + 0.02V
Xg = 8 0% lyg) + 0.02v

Lx = 4b Ly Lxy

{Tx)? = 2025 Ix Ly m=

Ix? = 285 = —

*Tolerance is the maximum allowable difference between the 'Positive Siope Measurement’’

(or “Negative Slope Measurement’’) and the '‘Calculated Best Fit Straight Line'" value,

Tolerance is calculated by:

Tolerance = (Triangle AmplitudedSpecification}
= {10Vp-p}(0.2%)
= .02V
Negative Slope Calcuiated Best
x Velues Measurement x Times v Fit Straight Line Tolerance®
Xg = 8 90% lyg) + 0.02V
Xg = B BO% tyg) + 0.02v
Xy =7 70% {y,} + 0.02v
Xg = 6 86% lyg) + 0.02V
Xz = b 50% lyg) + 0.02V
%, = 4 40% ly,) + 0.02V
Xg = 3 30% (yq) + 0.02V
Xy w2 20% {y,} + 0.02V
X, =1 10% ty,} + 0.02V
Lx = 45 By Lxy
(Tx)2 = 2028 £x By m=
Ix? = 285 b =



PERFORMARNCE TEST RECORD (Cont'd)

i CYCLE PHASE ACCURACY:

Step EReading |  Step F Reading | AVG | Specitication | $tep H Reading

i ’ | + 0.167V I

RESIDUAL DT AND BC OFFSET ACCURALY:

{Residual) (if Option 001, add + BCCuV to specification.}

3314A Voltage Offset Specification | Voltmeter Reading
10.00V oV + 0.05V
1.000V oV + 0.005Y
160.0mV ov + 0.0008Y
10.00mV oV + 0.00005Y
{Variable)
3314A Vohage Offset Specification | Voltmeter Reading
10.00V BV # 0.2MW |
1.000V 5V = (0L168V
100.0mV 5v + 0.16V
10.60mvV bV & 016V |
10.00V 0.887V = 0.087V
1.000V 0.887v + 0.037V
100.0mv 0.887V + G037 |
10.00mV 0.887v + 0.037V

DE OFFSET ACCURACY (conth

3314A Voltage Offset Specification | Voltmeter Reading
10.00V - 0.887V 2 0087V |
1.000V - 0.887v + 0,037V |
. 100.0mv - 0,887V + 0.037V
10.00mV - 0.887V £ 0037V |
10.00V - BY £ 0.21V
1.000V -~ BY + 0,18V
100.0mVY - BY + 0.16V
10.00mVY - BV + 0,18V
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PERFORMANCE TEST RECORD (Cont'd)

SOUARE WAVE RISE TIME AND ABERRATIONS

Rise Time Fal} Time

Oscilioscope Oscilloscope
Specification Reading Specification Reading

= lom _— = 1em

Aberrations

Oscilloscope
Specification Reading
+ 0.51/
SINE WAVE HARMUORICS:
3314A Freguency Range Specification Pass Fail
20.0Hz 3 HARMONICS < — 55dB
100.0Hz 3 HARMONICS < — 55dB
192.9Hz 3 HARMONICS < - b55dB
100.Hz 4 HARMONICS < - 55dB
160G, Hz 4 HARMONICS < —~ 55dB
1989.Hz 4 HARMONICS < - bbdB
1.00kHz 5 HARMONICS < - BbdB
10.00kHz 5 HARMONICS « ~55dB
19.99kkz 5 HARMONICS < —~55dB
10.0kHz 8 HARMONICS < — 5BdB
100,0kHz 6 HARMONICS < —40dB
199.9kHz 6 HARMONICS <« —40dB
100.kHz 7 HARMONICS < —40dB
1000.kHz 7 HARMONICS < —~40dB
1998 .kHz 7 HARMONICS « —40dB
Measured Leveis
2nd 3rd 4th Bth 6th 7th

1.00MHz 8 - 25dB

10.00MHz 8 — 28dB

19.99MHz 8 — 28dB




PERFORMANCE TEST RECORD (Cont'd)

AM HARMOMICS:

Spacification | Pass i Fait

Harmonic Levels Below “'DSPL Line’’ Reference l l

VCO LINEARITY:

Power Supply Voltage Specification Counter Reading
-8V & 10mV 2MMz & 300kHz | .
-4,V = 10mV B.6MHz + 300kMz |
1V £ t0mvy T1MHz = 300kHz | . .

PHASE LOCKED LOOP PHASE ACCURACY:

3314A Phase Setting Specification (g {ty) Calculated Phase
- 189.8° SETTING ¢ 2°
- 80° SETTING + 2°
0@ SETTING + 2°
age SETTING + 2°
199.9° SETTING + 2°
AMPLITUDE ACCUBACY:
Function | Specification } Voltmeter Reading
Sine 3.B38V = 0.0477V R
Square 5.0V x 0.0477v { .

Triangle | 2.8867V + 0.0477V

SHE WAVE POWER FLATNESS:

Step K Reference

Drift(dB} = 20 Log <0.025dB

Step E Reference

Displayed Ampiitude
Flatness Error(dB} = 20 Log ey

Step E Reference____ Drift{dB}

Step K Reference_____
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PERFORMANCE TEST RECORD {Cont'd)

Tahle 4.8, Sine Wave Power Flatness

33144 Displaysd Catculated
33144 Frequency Ampitude VREF Specification Flatness Error

100 Mz + 0.04dB
50 kMz e + 0.04dB
800kHz | . + 0.17dB

TMHz 2 O 17dB | —
BEMHz e + 0.8dB
12.99MHz S + 0.8dB

MARUAL SWEEP ACCURACY:

' Start ?{eq” '"Stop Freg"” Specification Counter Reading
1 MHz 10 Mz 1 MHz + 300kHz
100 kHz 1 MHz 100 kHz + 10 kHz e
10 kHz 100 kHz 10 kHz + 400 Hz

Tabie £3, Step Attenuator Accuracy

Attenuator Spectrum Analyzer Attenuator

3314A Frequency Setting Marker Amplitude | Insertion Loss Actual Attenuation Upper Limit Lower Limit
20 dB 20.05 dB 19.95 dB

50 kHz 40 dB 40.05 dB 3%.965dB
60 dB 60.05 dB 59.85 dB

20 dB 20.3 dB 19.7 dB

1 MHz 40 dB 40.3 4B 39.7 4B
60 dB 80.5 4B 59.5 dB

20 dB 20.3 dB 19.7 dB

19.99 MHz 40 dB 40.3 d8 39.7 ¢B
50 dB 60.5 dB £9.5dB

Example: Actual Attenuation = Attenuator Setting <4 {Marker! Reading - insertion Loss)

= 20dB + {0.01dB - {- 0.013 dB})

= 20.023 dB
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Table 4-10. Vernier Attenuator Flatness

Attenuator Spectrum Analyzer Attenuator
33144 Frequency Setting Marker Amplitude | Insertion Loss Actual Attenuatien Upper Limit Lower Limit
10 dB *Ref
10 kHz
20 dB “Ref
10 dB Ref +C.03 dB | Ref —0.03 d8
50 kHz
20 dB Ref +0.03 dB | Ref -0.03 dB
10 dB Ref +0.18 dB | Ref ~0.16 dB
1 MHz
20 dB Ref +C.16 dB | Ref —0.16 dB
10 dB Ref +0.7 dB Ref —0.7 dB
19.99 MHz
20 dB Ref +0.7 dB Ref ~0.7 B

Example: Actual Attenuation = Attenuator Setting + (Marker: Reading

= 20 dB + {0.01 dB — (-0.013 dB)

= 20.023 dB

*Refergnce for attenuation flatness.

OPTION 001:

X3 Gain Accuracy:

- Ingertion Loss)

Voltmeter Reading V1
~ 3.5VRMS
Voltmeter Reading V2

~ 10.6YRMS

Gain Error (%)

vz
Vi

- ] X 100%
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PERFORMANCE TEST RECORD (Cont’d)

SINE POWER FLATNESS:

Vref V1 Limit V2 Limit V3 Limit
3314A Frequency Thermal Converter Output Voltage
20Hz
50kHz
BOCkHz
1MHz

The recorded voltages for 3314A frequency settings of 20Hz and 50kHz should fall within the range which is calculated
as follows:

0.1¢B Range = Vref & {Vref — V1 Limit)

For the 500kHz frequency setting, the recorded voltage should fall within the range:

0.5dB Range = Vref x {Vref - V2 Limit}

For the TMHz frequency setting, the recorded voltage should fall within the range:

1.5dB Range = Vref = (Vref - V3 Limit)

HARMONIC ISTORTION:

3314A Frequency Fundamental Level {dB) Harmonic Levels (dB)

20Hz 2nd

3rd

4th

5th

6th

7th

Harmonic Levels are acceptable if:

(Fundamental Level - Highest Level in Harmonics Column} < — 53dB
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PERFORMANCE TEST RECORD {Cont'd)

3314A Frequency Fundamental Level {dB) Harmonic Levels (dB}

50kHz 2nd

3rd

4th

Sth

6th

7th

Harmonic Levels are acceptable if:

{Fundamental Level - Highest Leve! in Harmonics Column) < - 63dB

3314A Frequency Fundamental Level (dB) . HMarmonic Levels (dB)

TMHz 2nd

3rg —

4th

5th

6th

7th

Harmonic Leveis are acceptable if:
{Fundamental Level - Highest Level in Harmonics Column) < — 38¢B

SGUARE WAVE RISE/FALE TIME:

Rise Time Fall Time
Gscilloscope Oscilloscope
Specification Reading Specification Reading
< 200ns e =200ns [

RESIDUAL DG OFFSET:

Specification Measured Offset

=40 mVdc
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