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THE 3314A FUNCTION GENERATOR

The 3314A is a multi-mode, HP-IB programmable Function Generator featuring
Sine, Square and Triangle functions from .001Hz to 19.99MHz. Sophisticated im-
plementation of the operating modes (see below) plus precision control of the trig-
ger signal make the 3314A a flexible, easy to use function generator.

Modes of Operation

FREE RUN Mode. The 3314A output signal is continuous or swept.

VY TUULL AW

GATE Mode. The 3314A output signal is gated ON or OFF.

fi f f\
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N CYCLE Mode. The 3314A output signal is a counted burst of “N” cycles.
Ay —
1/2 CYCLE Mode. The 3314A output signal is alternate 1/2 cycles.

' WU AN

Fin X N Mode. The 3314A output frequency is locked to and “N” times the
reference frequency.

JUUUUuUuuU iUy
N N U N T B S I

Fin + N Mode. The 3314A output frequency is locked to and " 1/N” times the
reference frequency.

N e WU S WU e N
JUUUUUUTUUUUU U TUUUTyg

ARB Mode. The 3314A is redefined as an Arbitrary Waveform Generator capable of
producing user defined waveforms.

B VY O R A P W



WHAT'S IN THIS MANUAL

This manual contains six sections to help you operate the 3314A. These sections
occur in this order:

Abbreviated Installation Instructions {see page 3)

instructions to get your 3314A operating quickly and safely.

Meet the 3314A (see page 7)

an overview of the 3314A front and rear panels to help you become
familiar with major features.

How to use the 3314 A Function Generator (Basic Modes)
(see page 9)

connection diagrams and annotated key sequences to learn how to use the
function generator.

The Waveform Library (see page 21)

sixty oscillograms representing a cross-section of the 3314A’s capabilities
with the control settings and HP-IB nmemonics.

Detailed Operating Information (see page 41)

alphabetically organized information necessary to realize the full potential of
the 3314A.

Remote Operation (see page 79)

information to program the 3314A from the HP-IB, including a Programm-
ing Summary (the blue pages).
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ABBREVIATED INSTALLATION INSTRUC 7T

These steps will let you install and make the most basic operational checks. These
steps constitute the minimum safety checks that must be made whenever a
3314A is installed. Note that the 3314A is a Safety Class 1 instrument (provided
with a protective earth terminal).

‘ WARNING I

The 3314A should never be connected to an AC power
source without a protective earth terminal. The chassis and
all exposed shields are connected to the earth terminal and
““floating’’ or otherwise defeating this safety feature may
subject the operator to lethal voltages.

1. Check the 3314A for physical damage. Under no circumstances should a dam-
aged 3314A be connected to power! Refer to “"What To Do If Your 3314A
Requires Service” located in the Service Manual.

| WARNING l

The integrity of the protective earth ground may be inter-
rupted on a 3314A that is damaged. Under no cir-
cumstances should a damaged 3314A be connected to its
AC power source.

2. Check the line voltage select switches on the rear panel. These switches
should be set to be compatible with the RMS voltage of your AC power
source. The 3314A can operate from AC power sources with voltage devia-
tions from +5% to -10% of the selected value.

Connecting a 3314A to an AC power source with the in-
correct voltage selected will destroy the primary fuse.



ABBREVIATED INSTALLATION INSTRUCTIONS
(cont)

3. Make sure that the line fuse is compatible with the voltage selected.

Table 1. Line Fuse Selsction

Voltaga Selected Fuse Value -hp- Part Number
110/120V 0.8A SLO BLOW 2110-0336
220/240V 0.4A SLO BLOW 2110-0340

CAUTION

Using the wrong fuse value or fuse type will not protect the
circuitry inside the 3314A and may result in damage to
your 3314A.

4. Connect the power cord. Please contact your local -hp- Sales Office if you
have any questions.

5. Set the LINE switch to the ON position. This switch is located in the upper left
hand corner of the front panel. The following actions will occur:

-a 2 second count down to allow electrical stabilization and test the front
panel LEDs

-a CAL ALL to generate a full complement of calibration constants

-if the calibration failed, the appropriate error number will be displayed for
1/2 second and the 3314A will try to calibrate itself for another 20
seconds or until a calibration is successful

6. Connect the 3314A to an oscilloscope as shown in Figure 1 and verify that
the 3314A’s output is a 1kHz, 10mVp-p sinewave. Press the FUNCTION key
to cycle the 3314A’s function to squarewave, triangle, off and back to
sinewave. The FUNCTION key is located in the lower right hand corner of the
front panel.

More detailed installation procedures are located in Section 2 of the Service
Manual.
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ABBREVIATED INSTALLATION INSTRUCTIONS

(cont)
a )
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VERTICAL SENSITIVITY. .. . 2mV/DIV
HORIZONTAL TIME BASE. . .bms/DIV

Operation into a Hi Z load is allowed except that the amplitude
will be twice the amount displayed by the 3314A. The purity
of the functions at high frequencies may be degraded because
of the transmission line impedance mismatch.

Figure 1. Basic Installation Verification




MEET THE 3314A FUNCTION GENERATOR

Modify

StatUS All variable parameters (selected by keys in the Entry Group)

are entered into the 3314A using the Modify knob or the 1 or
| keys. These controls change the value of the displayed
operating parameter The Modify knob has 2 basic operatmg
modes called " Cursor” and “Multi Speed” .

- the HP-IB status indicators and the LCL
)l of the 3314A from remote to front panel
e LCL key is preceded by the BLUE shift
lays its HP-I1B address for 1/2 second. The
t from the front panel and stored in non-
he factory setting is 7. See “How to
s HP-IB Address” located in the HP-IB sec-

CURSOR (a digit is flashing). This mode is useful when making
small changes or 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. Range

MULTI SPEED (no digit is flashing). This mode is useful when RANGE UP or DOWN (! or |) keys multiply or divide the displayed
making large changes. The least significant digit in the display value by 10 until the 3314A’s operating limits are reached.
is incremented or decremented 1, 2, 4, 8, 16 or 32 times This provides an extremely fast method to modify the

faster depending upon how fast you turn the Modify knob. displayed parameter.

RANGE HOLD inhibits auto-ranging of Frequency (8 ranges),
Amplitude (4 ranges), and/or DC Offset (2 ranges) when these
parameters are changed with the Modify knob. When in Fin X
N and Fin + N, Frequency Range Hold also inhibits auto-
acquisition.

3314A FUNC™ION GENERATOR
[@’i

HE WLETT » PACK ARD
STATUS MODIFY
RMT
LTN

Entry

Most of the keys in this group are select keys for variable en-
tries. The top row contains select keys for the more universal
parameters. Note that the blue shifted definition of these keys
presets the parameter. The second row contains the select

J ' LSYU L‘\SEJ L J keys for the 3314A’s sweep capabilities. The SW/TR INTVL
; ’ key is the select key for the sweep interval (SW INTVL) and

° S Sw ::p for the internal trigger interval (TR INTVL). When ARB is ac-

i tive, the functions of the keys in the second row are redefined.
STAR STOP MAN
FREQJ LFRE ' LMK“ J ESWEEP] | SWEEP]

,,2,3_ TRIGGER EY'ER‘,HL'.'OD:LAT‘O'\: FUNCTION |

C) O D D O \.) D‘@ @\Q - C Function

The MAIN OUTPUT. This output has a characteristic output im-
pedance of 50Q. Although operation into other than 50Q 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 line impedance mismatches.

The SYNC OUTPUT. This output has a characteristic output im-
pedance of 5002 when terminated into <50Q. When terminated
into >50Q, it will deliver TTL compatible levels of QO to
>2.5V. The maximum unloaded voltage is limited to ~3V.
The edges of the sync signal are coincident with the peaks of
the sine and triangle functions and coincident with the edges
of the square function. This relationship is inverted by Function

External Modulation
1iternal Trigger

imeter sets the period of the internal trig-

. : ! Type | Sensitivity , Range Invert.
igger 1/O port is an output when INT trig-
3 output signal is useful as a sync signal AM |+1v ~ 100% 0% to > 100%
:and burst operations. FM  |[+1V ~ £1% of range | 0% to +1% deviation
VCO |10%/Volt +10% to -80%, useable to -100%

Figure 2. MEET THE 3314A
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Mode

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

RUN with sweep off.

FREE RUN Mode. The 3314A outputs continuous Sine, Square,
Triangle or ARB functions. Continuous functions, sweeps and
ARB operations are allowed. See “How to Use the FREE RUN
Mode” .

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

N CYCLE Mode. 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 to
1999. The start/stop phase is set with the Phase parameter
from -90° to +90°. See "How to Use the N CYCLE Mode” .

1/2 CYCLE Mode. 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 cycle (and the stop phase of the second
1/2 cycle) is set with the Phase parameter from -90° to
+90°. See “"How to Use the 1/2 CYCLE Mode” .

Fin X N Mode. 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 + N Mode. The 3314A will phase lock to the Trigger
(reference) signal and output a frequency equal to the
reference frequency divided by “N”. 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”.

ARB Mode. The ARB mode redefines the 3314A as an Arbitrary
Waveform Generator. The output waveform consists of a
series of voltage ramps called 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 func-
tions (FREE RUN Mode) and gated ARB (GATE Mode) are
allowed. See “How to Use the ARB Mode”.

Preset
The Preset key initializes the 3314A to its basic operating

state. This feature is especially useful to quickly recover from
complex operating states. f

Store/Recall

Up to 5, non-ARB front panel control settings can be stored in
registers 1 through 5 to be recalled in the future. Register O is

Status

This group contains the HP-IB status ind
key to switch control of the 3314A from |
operation. When the LCL key is precede
key, the 3314A displays its HP-IB address
HP-IB address is set from the front pane
volatile memory. The factory setting is
Change the 3314A’s HP-IB Address” loca
tion of this manual.

reserved for the front panel setting at power off. In addition, 6

ARB waveforms can be recalled from ARB registers O through

5. ARB waveforms are automatically stored as they are )
created. m..a

External Trigger

One EXT Trigger is a signal you apply to the Trigger 1/0 port
that satisifies the selectable slope and threshold conditions
(note that the Trigger I/O port is an input when EXT Trigger is
selected). EXT Triggers are level sensitive for Gate; edge sen-
sitive for Burst, Phase Lock and Sweep operations.

Another EXT| Trigger is the MAN key. You will have to press
this key twice when in Gate mode, to simulate 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 =200Vp-p, centered on the 3314’s threshold
voltage.

There are two EXT Triggers available from the HP-1B, the
Group Execute Trigger (GET) and the “MN” programming com-
mand.

Internal Trigg

The SW/TR INTVL parameter sets the perio
ger (note that the Trigger I/O port is an «
ger is selected). This output signal is us
during sweeps, gate and burst operations
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The X Axis output produces a voltage ramp from -5V to +5V
whose voltage is proportional to the sweep frequency. This
output is useful to drive the X Axis of plotters and

oscilloscopes.

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

The X3 output (only instruments with Option 001 have this
output) is a high voltage, low impedance output whose output
voltage is 3 times the displayed amplitude and offset when the
Main Output is terminated into 50Q. This output is capable of
sourcing = 30mA peak current without clipping. The upper fre-
quency limit is 1TMHz.

The HP-IB is used to control the operation of the 3314A from a
remote controller. This connector uses metric fasteners and is
not compatible with older cables using english threaded
fasteners. Metric fasteners are available from -hp- to upgrade
older cables.




MEET THE

3314A FUNCTION GENERATOR (cont)

Table 2. Error Codes

00

20

21

23

24

30
31
32
34
35
36
37
38

50

51

No error (HP-IB function, only)
--- OPERATOR ERRORS (non-ARB) ---

Frequency/Symmetry conflict

Bus address entry error

Front panel key failure

Calibration measurements not performed
Allowed in sweep, only

Not allowed in sweep

Not allowed in log sweep

Store O not allowed

Non-volatile memory lost;battery down

--- OPERATOR ERRORS (ARB) ---
Vector insert not allowed
Vector delete not allowed
Allowed in ARB, only
Not allowed in ARB
--- PLL ERRORS ---

Unstable input frequency

{Precludes auto-acquisition when in phase lock modes)

Input frequency outside of acquisition range
3314A output frequency would be out of range
SW/TR INTVL >20ms

(Decrease interval to <20ms)

Internal synthesis unlocked

--- CALIBRATION ERRORS ---

Frequency calibration error

Amplitude calibration error

- HP-IB ERRORS ---

Mnemonic invalid

Definition number invalid

Data invalid

Units invalid

Range Hold not allowed
ARB/SWEEP parameter conflict
Not allowed in Manual Sweep

--- OVERLOAD ---
AM or FM/VCO input voltage exceeds normal limits

(HP-IB equivalent to the Reduce Input Light}
Output voltage exceeds safe operating limits

iy
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HOW TO USE THE FREE RUN MODE

Lw:ml

©

©
p
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d [éLL“L“e°@~W J ©

500 FEEDTHRU TERMINATION (Optional} Not shown on suc-
ceading drawings. Trigger from Channel 2 on the rising edge.

Step Key Action

1 PRESET Sets the 3314A to its basic operating state. This operating state is very useful as
the common starting point for all operations. Note that FREE RUN is the active mode
after instrument preset.

2 FUNCTION | Press this key to change the function from Sine to Square to Triangle to Function
OFF and back to Sine. Note that DC OFFSET is not affected by Function OFF.

3 FREQ Use the Modify knob and ! or | keys to change the value of these parameters. Note
AMPTD that AMPTD and OFFSET are completely independent parameters and that variable
OFFSET symmetry is not allowed for frequencies =2MHz.

SYM
4 {blue shift} | Function Invert inverts the output signal. Note that DC OFFSET is not inverted and

FUNCTION | that the inversion is with respect to the SYNC output.

Free Run Summary

Functions: Sine, Square, Triangle, Function Off
Frequency: .001Hz to 19.99MHz in 8 ranges
Amplitude: .00mVp-p to 10.00Vp-p in 4 ranges
Offset: +.000VDC to +5.00VDC in 2 ranges
Symmetry: 5% to 95% for frequencies <2MHz

See waveforms 1 through 10 in the Waveform Library.



HOW TO USE THE FREE RUN MODE
(LINEAR SWEEPS)

Z AXIS OUTPUT

6 3

Z AXIS INPUT
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A 500 Feedthru Termination is optional to reduce the sensitivity of the oscilloscope’s Z Axis input.

Trigger from Channel 2 on the rising edge.

Step Key Action
1 PRESET Sets the 3314A to its basic operating state. This operation state is very useful as
the common starting point for atl operations. Note that FREE RUN is the active mode
after instrument preset.
2 SWEEP The 3314A’s output frequency is now linearly sweeping from the Start Frequency to
the Stop Freqeuncy in the time interval set by SW/TR INTVL.
3 START These two keys set the sweep limits. Note that changing one parameter will cause
FREQ the other to change if the ratio of Stop Frequency to Start Frequency would be <1
or >100. The 3314A will make the other parameter’s light flash to alert you to this
STOP automatic parameter change.
FREQ
4 SW/TR This parameter sets the sweep time interval.
INTVL
When the INT Trigger is selected, the sweep is from Start Frequency to Stop Fre-
quency in this time. The sweep is repeated after the frequency resets. The reset time
is appraximately 10% of the sweep interval.
When the EXT Trigger is selected, the sweep is from Start Frequency to Stop Fre-
quency in this time. The 3314A will output the Start Frequency until another EXT
Trigger is received.
5 MKR The Z Axis output signal will intensify the trace when the sweep frequency equals
FREQ the Marker Frequency.
6 MAN When manual sweep is ON, the output frequency is limited to frequencies between
SWEEP the Start and Stop Frequencies. The X Axis output tracks these changes. This mode
is useful when setting up plotters and other X,Y displays.
FREQ

10
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HOW TO USE THE FREE RUN MODE
(LINEAR SWEEPS) (cont)

Linear Sweep Summary

Stop Frequency must be = Start Frequency.

Stop Freq + Start Freq ratio is from 1 to 100.

Sweep Interval range is from 7.20ms to 1999s

Sweep is repetitive when INT Trigger is selected.

Sweep started by the Trigger when EXT Trigger is selected.

See Waveforms 11 through 15 in the Waveform Library. Error Codes are on the back of the "Meet the 3314A"
fold-out.
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HOW TO USE THE FREE RUN MODE
(LOG SWEEPS)

Z AXIS OUTPUT Z AXIS INA

<
©

2 / © J
Trigger from Channel 2 on the rising edge.
Step Key Action
1 PRESET Sets the 3314A to its basic operating state. This operating state is very useful as

the common starting point for all operations. Note that FREE RUN is the active mode
after instrument preset.

2 (blue shift)}| The 3314A’S output frequency is now sweeping logarithmically from the Start
SWEEP Frequency to the Stop Frequency in the time interval set by SW/TR INTVL.
3 START Setting the Start Frequency also sets the mantissa of the Stop Frequency i{Log
FREQ sweeps must be decade sweeps). When the Start Frequency is changed, the Stop
Frequency automatically tracks these changes. Note that the lower Start Frequency
limit is .200Hz.
4 STOP Note that the Stop Frequency sets the number of decades swept. The mantissa of

FREQ the Stop Frequency tracks the Start Frequency.

5 SW/TR This parameter sets the sweep time interval exactly as it was implemented in Linear
INTVL Sweep except that the time is now the time per decade. The lower limit is
40.0ms/decade.

6 MKR The Z Axis output signal intensifies the trace when the Sweep Frequency is equal to
FREQ the Marker Frequency.

Log Sweep Summary

Stop Frequency must be greater than the Start Frequency.
Sweeps are decades, only. 1 decade to 7 decades.

Start Frequency range: .200Hz to 1.999MHz.

Stop Frequency range: 2Hz to 19.99MHz.

Sweep Interval range: 40.0ms to 1999s per decade.

See Waveforms 16 through 20 in the Waveform Library. Error Codes are on the back of the ”"Meet the 3314A"
fold-out.

12
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HOW TO USE THE GATE MODE
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Trigger from Channel 2 on the rising edge.
Step Key Action
1 PRESET Preseats the 3314A to a common starting point.
2 GEN This key toggles the mode between Free Run and Gate. The 3314A’s output will be
ON when the trigger level satisfies the slope and threshold conditions.
3 SW/TR Sets the period of the internal Trigger interval. The internal trigger signal has a 50%
INTVL duty cycle and the output is gated on for slightly > 1/2 of the Trigger Interval.
4 PHASE Sets the start and stop phase of the gated signal. The output is gated on immediate-
ly after the trigger level is true. The output is gated off after the trigger level is false
and the output signal reaches the stop phase.

Gate Summary

Trigger Level gates on and off.

SW/TR INTVL: .002ms to 1999s

Start/Stop Phase: -90° to +90°

Internal Trigger Duty Cycle: slightly >50%
Trigger light indicates the presence of a trigger

SYNC output is also gated

See Waveforms 21 through 25 in the Waveform Library. Error Codes are on the back of the " Meet the 3314A"

fold-out.




HOW TO USE THE GATE MODE
(GATED SWEEPS)
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Trigger from Channel 2 on the rising edge.
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Step Key Action
1 PRESET Presets the 3314A to a common starting point.
2 GEN This key toggles the mode between Free Run and Gate. The 3314A’s output will be

ON when the trigger level satisfies the slope and threshold conditions.

3 SWEEP Gated Sweeps are useful as ”self-windowing” signals with sampling Fourier type
spectrum analyzers, such as the -hp- 3582A. Self-windowing signals are needed
when the analyzer’'s sampling rate and the stimulus are unrelated.

4 SW/TR This parameter sets the Trigger Interval {the time between sweep starts). The actual
INTVL time the output is gated on {(the sweep interval} is ~.9 of the Trigger Interval.

Gated Sweep Summary

SW/TR INTVL: 7.20ms to 1999s

Start/Stop Phase: not meaningful

Internal Trigger Duty Cycle: ~30%

Gated Log Sweeps are not allowed.

Trigger light indicates the presence of a trigger
SYNC output is also gated

See Waveforms 26 through 30 in the Waveform Library. Error Codes are on the back of the "Meet the 3314A"
fold-out.
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HOW TO USE THE N CYCLE MODE
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Trigger from Channel 2 on the rising edge.

Step Key Action

1 PRESET Presets the 3314A to a common starting point.

2 BST This key toggles the mode between N CYCLE and 1/2 CYCLE.

3 SW/TR The Trigger Interval sets the time between the start of bursts. Note that if this time

INTVL is shorter than the length of the burst, the output is a continuous signal.
4 N Use the Modify knob to set the number of cycles in every burst.
5 PHASE This parameter sets the start and stop phase of the burst.
N Cycle Summary

N range: 1 to 199
SW/TR INTVL: .00
Start/Stop Phase: -
SYM range: 5% to

See Waveforms 31 through 35 in the Waveform Library. Error Codes are on the back of the "Meet the 3314A"

foid-out.
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Z2ms to 1999s
90° to +90°
95%
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HOW TO USE THE 1/2 CYCLE MODE
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Trigger from Channel 2 on the rising edge.
Step Key Action
1 PRESET Presets the 3314A to a common starting point.
2 BST This key toggles the mode between N CYCLE and 1/2 CYCLE. The 3314A outputs
alternate 1/2 cycles whenever a trigger is received.
3 PHASE This parameter saets the start/stop phase as in N CYCLE except that the start and
stop phase alternate by 180°.
4 SYM Used with the Phase parameter to make pulses with variable overshoot (preshoot)
and variable rise (fall) times.

1/2 Cycle Summary

Start/Stop Phase: -90° to +90°
SYM range: 5% to 95%
SW/TR INTVL: .002ms to 1999s

See Waveforms 36 through 40 in the Waveform Library. Error Codes are on the back of the “Meet the 3314A"

fold-out.
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HOW TO USE THE PHASE LOCK MODES

z/réﬁ TN BVART Y,

INTERNAL PHASE LOCK
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Trigger from Channel 2 if Fin X N.
Trigger from Channel 1 if Fin + N.
EXTERNAL PHASE LOCK
( )
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Action

Presets the 3314A to a common starting point.

This key toggles the mode between Fin X N and Fin + N. While the light is flashing,
the 3314A is measuring the frequency of the reference signal, setting the 3314A’s
output frequency to an approximation that will be within the capture range of the
phase locked loop and then phase locks to the reference. The 3314A has acquired
lock when the light is on continuously. When EXT Trigger is selected, the 3314A
phase-locks to an external signal you apply to the Trigger input.

Use the Madify knob to change the ratio of output frequency to reference frequency.
Note that the 3314A has to reacquire lock every time N changes.

Use the Modify knob to change the phase relationship between the reference and
output signal. 1° of phase refers to 1° of the lower frequency signal (either

This parameter sets the period of the INTVL “reference” signal when INT Trigger is

Step Key
1 PRESET
2 ¢
LCK
3 N
4 PHASE
reference or output).
5 SW/TR
INTVL selected.

17




HOW TO USE THE PHASE LOCK MODES (cont)

Phase Lock Summary

N: 1 to 1999

Reference Frequency Limits: 50Hz to 20MHz
3314A Frequency Limits: 50Hz to 19.99MHz
Acquire Time: <5 seconds under most conditions
Phase Offset Range: -199.9° to +199.9°

See Waveforms 41 through 50 in the Waveform Library. Error Codes are on the back of the " Meet the 3314A”
fold-out.
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HOW TO USE THE ARB MODE

Z AXIS OUTPUT

\ Z AXIS INPUT

2 -
///5 )

e

C/EW A
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./

Trigger on the rising edge.

Step Key Action
1 (blue shift) | Redefines the 3314A as an ARBitrary Waveform Generator (the shifted function also
ARB clears the current waveform to its initial state). An ARB waveform consists of a
series of voltage ramps called vectors.

2 V HGT Use the Modify knob to change the Vector Height of the current vector. The last
vector closes the waveform. Its length is programmable but not its height.

3 V LEN Use the Modify knob to change the Vector length of the current vector. Note that
the slope does not change and that the waveform may clip at the peak-to-peak limit
set with the AMPTD parameter when V LEN is very large.

4 INS Each time this key is pressed, another vector is inserted into the waveform.

Repeat steps 2 through 4 to build an ARB waveform. The intensified portion of the oscilloscope display is the
current vector.

5

V MKR

DEL

At

FREQ

Use the Modify knob to change the current vector. Note that the intensified vector
on the oscilloscope tracks V MKR.

Each time this key is pressed, the current vector is removed from the ARB
waveform. The last vector cannot be removed.

This parameter changes the period of the unit vector (V LEN = 1). Use the Modify
knob to change this parameter.

Use the Modify knob to change the repetition frequency of the entire ARB waveform.
Note the 3314A actually computes a new A t.

ARB Mode Summary

The 3314A has 6 ARB waveforms (accessed by RECAL ARB O to 5).

There are a maximum of 160 vectors distributed among these 6 waveforms (2 vectors per waveform,
minimum). The initialized ARB waveform (also the minimum waveform) is a 2 vector waveform with V HGT =
000, VLEN = 1, VMKR = 1 and At = .200ms.

V HGHT range: -1999 to + 1999

V LEN range: 1 to 127

A t range:
Phase range:

.200ms to 19.99ms
-90° to +90° (sets the waveform closure between the peak-to-peak limits set by AMPTD).

AMPTD sets the peak-to-peak limits that the ARB waveform must exist within.

See Waveforms 51 through 60 in the Waveform Library. Error Codes are on the back of the “Meet the 3314A"

fold-out.
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THE WAVEFORM LIBRARY

This Waveform Library contains 60 oscillograms representing across-section of the
3314A’s capabilities. The waveforms are organized into nine basic groups.

Free Run Waveforms 1 through 10
Free Run (Linear Swesp) Waveforms 11 through 15
Free Run (Log Swesp) Waveforms 16 through 20

Gate Waveforms 21 through 25
Gated Swoep Waveforms 26 through 30
N Cycle Waveforms 31 through 35
1/2 Cycle Waveforms 36 through 40
Fin X N Waveforms 41 through 45
Fin + N Waveforms 46 through 50
ARB Waveforms 51 through 60
21
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FREE RUN

1. Large Signal With Large DC Offset

MAIN OUTPUT
PRESET
MODE ......... it Free Run
FREQUENCY . ......... ... .. 1MHz
AMPLITUDE ....................... 10.00Vp-p
OFFSET .. ... it et +5.00Vdc

SYNC OUTPUT
PR MO1 FR1MZ AP10VO OF5VO

2. Small Signal With Large DC Offset

PRESET

AMPLITUDE ..... ... ... .. .. uu.n.. 400mVp-p MAIN OUTPUT
OFFSET . ... i e e e -3.00Vdc

FUNCTION .. ...... ... . i, Squarewave

PR AP40QOMV OF-3VO FU2 SYNC OUTPUT

3. Large Signal With Small DC Offset

PRESET MAIN OUTPUT 8
AMPLITUDE . oo ovoeee e 5Vp-p

OFFSET . ... ... i i .250V

FUNCTION .. ... ... ... i Triangle

PR AP5VO OF.25V0O FU3 SYNC OUTPUT

4. TTL (Squarewave With DC Offset)

PRESET

AMPLITUDE . ............ ... . ... .... 5.00Vp-p
OFFSET . ... . . i 2.50V
SYMMETRY ... ... ... . i 25%
FUNCTION ... ... ... ... . ........ Squarewave

PR AP5VO OF2.5VO SY25PC FU2

5. ECL (Squarewave With DC Offset)

PRESET

AMPLITUDE ............. ... ........ .85Vp-p
OFFSET . ... . e e -1.31V
FUNCTION .. ...... ... ... Squarewave

PR AP.85V0O OF-1.31VO FU2

23



FREE RUN (cont)

PRESET

AMPLITUDE ... ..... .. ... ... ... ...... 10Vp-p
SYM 95%
FUNCTION ... ... . . . . Triangle

PR AP10VO SY95PC FU3

7. 100% Amplitude Modulation

PRESET
FREQUENCY . o\ ooeee e e 1MHz  MAIN OUTPUT
AMPLITUDE o e v oot e e 7Vp-p
MODULATION .« ot et e e e e e AM

PR FR1TMZ AP7VO AM!1 _
Signal at AM input is a 2Vp-p, TkHz sine wave. AM INPUT

8. AM (Suppressed Carrier)

PRESET
FREQUENCY . .\ o ovoe oo 1MHz MAIN OUTPUT
AMPLITUDE . oo e e e 7Vp-p

MODULATION . o o e oo e e AM

PR FR1MZ AP7VO AM1

Signal at AM input is a 2Vp-p, 1kHz sine wave with AM INPUT
-1Vdc offset.

9. AM With Function Invert

PRESET :
FREQUENCY ... oo 1MHz MAIN OUTPUTRE
AMPLITUDE ... ........... .. .. 0 . . 7Vp-p

MODULATION . ..... .. 0. . .. ... .. AM

FUNCTION INVERT ....... ... . ... " ON

PR FR1MZ AP7VO AM1 FI1 AM INPUT

Signal at AM input is a 2Vp-p, TkHz sine wave.

10. VCO

PRESET |
MODE . . oo Free Run MAIN OUTPUT g
FREQUENCY ... . ... ... .. . .. . . 1MHz

AMPLITUDE ... ... ... . . ... 10Vp-p

MODULATION .. .. ... . VvCO

FUNCTION . ... ... .. . ... . ... ... Sinewave

VCO INPUT
PR MO1 FR1MZ AP10VO VC1 FU1

Modulating signal is a 100kHz, 4Vp-p Sinewave with
-1Vdc offset.

24
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FREE RUN (Linear Sweeps)

11. 100Hz to 1kHz

PRESET

AMPLITUDE ...\t 10Vp-p
SWEEP INTERVAL ...................... 20ms
START FREQUENCY . .. ... ... ... ... ....... 100Hz
STOP FREQUENCY ... ................... 1kHz
MARKER FREQUENCY . ................. 300Hz
SWEEP TYPE .. ... ... ... . . . ... Linear

PR AP10VO TI20MS ST100HZ SP1KZ MK300HZ SW1

12. Small Sweep Ratio (1.06:1)

PRESET

AMPLITUDE .......... ... . . . .. 10Vp-p
SWEEP INTERVAL . .................... 100ms
START FREQEUNCY .. ................... 5kHz
STOP FREQUENCY . ... ................ 5.3kHz
SWEEP TYPE ... ... ... .. . . . . ... Linear

PR AP10VO TI1OOMS ST5KZ SP5.3KZ SW1

13. Large Sweep Ratio (100:1)

PRESET

AMPLITUDE ... ............ .. ... ..... 10Vp-p
SWEEP INTERVAL .. .................... 10ms
START FREQUENCY ... .............. 199.9kHz
STOP FREQEUNCY . ................. 19.99MHz
MARKER FREQUENCY . ................. 15MHz
SWEEP TYPE . ......... ... ... ... ..... Linear

PR AP10VC TI1OMS ST199.9KZ SP19.99MZ MK15MZ
SwWi

14. TTL Level Sweeps

PRESET

AMPLITUDE ......... ... ... .. ... ...... 5Vp-p
OFFSET . . . .. . +2.5Vdc
START FREQUENCY ... ................ 21.4Hz
STOP FREQUENCY . ... ............... 2.14kHz
MARKER FREQUENCY .. ................ 940Hz
SWEEP TYPE . ...... ... . ... .. ... ..... Linear

PR AP5VO OF2.5VO ST21.4HZ SP2.14KZ MK940HZ
SW1

15. TTL Level, 95% Symmetry

PRESET

AMPLITUDE ......... ... .. ... ... ....... 5Vp-p
OFFSET .. ... . i +2.5V
SYMMETRY ........... ... .. ........... 95%
START FREQUENCY .................. 10.81Hz
STOP FREQUENCY ... ................. 108 1Hz
MARKER FREQUENCY . ................ 1018Hz
SWEEP TYPE ......... ... ... .. ..... ... Linear

PR AP5VO OF2.5VO SY95PC ST10.81Hz SP1081HZ
MK1018HZ SW1

25

e =k e




FREE RUN (Log Sweeps)

16. Sweeping a Low Pass Filter

PRESET

AMPLITUDE .ot 10Vp-p
SWEEP INTERVAL .. ..., .. 40ms/DECADE
START FREQUENCY . . ... ..o .. 510Hz
STOP FREQUENCY . .. ..o .. 5.1MHz
MARKER FREQUENCY ................. 809kHz
SWEEP TYPE . . oo oie e Log

PR AP10VQO TI4OMS ST510HZ SP5.1MZ MK809KZ
Sw2

Note: The X Axis control voltage is from the3314A's X
Axis output. Note the intensification every decade and at
the Marker Frequency.

17. 1 Decade Sweep

PRESET
AMPLITUDE oo ooe e 10Vp-p
SWEEP INTERVAL . .............. 50ms/DECADE
START FREQUENCY . ..o .. 1999kHz
STOP FREQUENCY . .. ovoeeeenon. 19.99MHz
MARKER FREQUENCY ... ............... 10MHz
SWEEP TYPE .o\ oottt Log

PR AP10VO TI50MS ST1999KZ SP19.99MZ MK10MZ
SW2

18. Audio Sweep (20Hz to 20kHz)

PRESET
AMPLITUDE . ..o 10Vp-p
SWEEP INTERVAL . .............. 40ms/DECADE
START FREQUENCY . .................... 20Hz
STOP FREQUENCY .. ................... 20kHz
MARKER FREQUENCY . .................. 1kHz
SWEEP TYPE ...\t Log

PR AP10VO TI40MS ST20HZ SP20KZ MK1KZ Sw2

19. Sub-Audio Sweep (2Hz to 20Hz)

PRESET

AMPLITUDE . ........... ... ... ... 10Vp-p
SWEEP INTERVAL .................. 1s/DECADE
START FREQUENCY .. ......... ... ........ 2Hz
STOP FREQUENCY .. ... ... ... ... ... .... 20Hz
MARKER FREQUENCY . .................. 13Hz
SWEEP TYPE .. .. ... ... ... .. .. ... .. .. .. Log

PR AP10VO TI1SN ST2HZ SP20HZ MK13HZ SW2

20. Low Frequency Sweep (.2Hz to 2Hz)

PRESET

AMPLITUDE .......... ... ... ... .. .... 10Vp-p
SWEEP INTERVAL .. ................ 5s/DECADE
START FREQUENCY .. ................... .2Hz
STOP FREQUENCY . ... ................... 2Hz
MARKER FREQUENCY . ................. .935Hz
SWEEP TYPE . ... ... . . .. . . Log

PR AP10VO TI5SN ST.2HZ SP2HZ MK.935HZ SW2
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GATE

21. Gated Sinewaves (Start/Stop Phase

PRESET

MODE ........ ... ... ... . . . ... .. GATE
AMPLITUDE . ....... ... ... ... ... ...... 10Vp-p
PHASE .. ... ... . . ... . -45°
TRIGGER INTERVAL .. ................... 10ms

PR MO2 AP10VO PH-45DG TITOMS

TRIGGER OUTPUT

22. Gated Sinewaves (SYM = 95%)

PRESET

MODE .......... ... .. .. .. GATE
FREQUENCY . .. ... ... ... ... .. . ....... 298Hz
AMPLITUDE ......... ... . ... .. .. 10Vp-p
SYMMETRY . ... .. . .. . 95%
PHASE . ... ... .. 90°
TRIGGER INTERVAL . ............. ... .... 20ms

PR MO2 FR298HZ AP10VO SY95PC PHO0DG TI20MS

23. High Frequency Gate

PRESET

MODE .« . o oot et GATE
FREQUENCY ... ..o, 5MHz
AMPLITUDE . . oo o oee e e 10Vp-p
TRIGGER INTERVAL ... ..o, .002ms
FUNCTION oottt TRIANGLE

TRIGGER
OUTPUT

MAIN OUTPUT

TRIGGER OUTPUTE

PR MO2 FREMZ AP10VO TI.002MS FU3

24. Gated TTL Level Pulses

PRESET

MODE ...... .. ... . . .. GATE
FREQUENCY . ....... ... ... .. ......... 15kHz
AMPLITUDE . ... ... ... .. ... . . .. ... 5Vp-p
OFFSET . ... . . e e e, 2.5Vdc
TRIGGER INTERVAL .................... 2.5ms
FUNCTION .. ... ..., . ... ...... Squarewave
INVERT FUNCTION ... .................... ON

PR MD2 FR15KZ AP5VO OF2.5VO TI2.5MS FU2 FI1

25. Gated TTL Level Pulses

PRESET

MODE . ..... ... i GATE
FREQUENCY . ... ... . ... ... .. ... 2.6kHz
AMPLITUDE .......... ... ..o, 5Vp-p
OFFSET . ... . e 2.5Vdc
SYMMETRY . .... ... ... . . ... 95%
TRIGGER INTERVAL . ................... 2.5ms
FUNCTION . .......... ... ... . ..... Squarewave

PR MD2 FR2.6KZ AP5VQO OF2.5VO SY95PC TI2.5MS
FU2

27
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GATED SWEEPS

26. Basic Gated Sweep (10ms)

PRESET

MODE .. ... . e Gate
AMPLITUDE .. ..... .. i tOVp-p
SWEEP TYPE ... ... . . . i Linear

PR MO2 AP10VO SW1

27. Small Ratio Gated Sweep (2:1)

PRESET

MODE ... .. . . e e Gate
AMPLITUDE . ..... ... .. i 10Vp-p
SWEEP INTERVAL .. ................... 7.2ms
START FREQUENCY . .................... 5kHz
STOP FREQUENCY . .... ... .. ........... 10kHz

PR MO2 AP10VO TI7.2MS STBKZ SP10KZ

MAIN OUTPUT §

TRIGGER
OUTPUT

MAIN OUTPUT

TRIGGER

QUTPUT §

28. Large Ratio Gated Sweep (100:1)

PRESET

MODE . ... ... . e Gate
AMPLITUDE ............. ... ... ... ... 10Vp-p
SWEEP INTERVAL ......... ... .. ... .. ... 10ms
START FREQUENCY ... ................. 100Hz
STOP FREQUENCY ..................... 10kHz

PR MO2 AP10VO TI1OMS ST100HZ SP10KZ

29. Audio Chirp

PRESET

MODE . ... . i Gate
AMPLITUDE .. ....... ... ... .. . ... ... 10Vp-p
SWEEP INTERVAL .. ................... 100ms
START FREQUENCY .. ...... ... i 100Hz
STOP FREQUENCY . ... ... ... .. ... 1kHz
SWEEP TYPE . ... . . it e et Linear

PR MO2 AP10VQ TIL1SN ST100HZ SP1KZ SW1

30. Swept Squarewaves

PRESET

MODE ... ... . . Gate
AMPLITUDE . ..... ... . ... ... ... .... 10Vp-p
SWEEP INTERVAL ... ........ ... ....... 10ms
START FREQUENCY .. .. ................ 100Hz
STOP FREQUENCY . ........... ... ...... 10kHz
SWEEP TYPE ... .. ... ... . i Linear
FUNCTION .. ..... ... ... ... ...... Squarewave

PR MO2 AP10VO TI1OMS ST100HZ SP10KZ SW1 FU2
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N CYCLE

31. 3 Cycle Burst

PRESET MAIN OUTPUT
MODE . ..... ... . .. .. .. N CYCLE

AMPLITUDE .............. ... ....... 10Vp-p

N o e 3

PR MO3 AP10VO NM3EN TRIGGER QUTPUTE

32. 7 Cycle Burst

PRESET

MODE . ....... . i N Cycle
AMPUTUDE . ..... ... ... ... .. ....... 10Vp-p
AMPLITUDE ................ ... ..... 10Vp-p
SYMMETRY ... ... ... . .. .. 20%
PHASE ... .. ... . e 90°
N o 7

PR MO3 AP10VO SY20PC PH90DG NMYEN

33. 2 Cycle Burst

MODE . ... . . . . e N Cycle
AMPLITUDE .. ... ... .., 5Vp-p
OFFSET .. .. . . 2.5Vdc
2 2
TRIGGER INTERVAL . ..... ... .. ... ....... 16ms
FUNCTION . ... ... ... . .. Squarewave
FUNCTION INVERT ... ...... ... .. ... ....... ON

PR APS5VQO OF2,5VO NM2EN TI16MS FU2 Fi1

34. Haversine

PRESET

MODE ...... ... ... . . . ... ... N Cycle
AMPLITUDE .. ......... ... . ivuinnnn. 10Vp-p
PHASE . . .. .. . e -90°
N o e 1
FUNCTION ... ... . . e Sinewave

PR MO3 AP10VO PH-30DG NM1EN FU1

MAIN OUTPUT

TRIGGER
OUTPUT

MAIN OUTPUT

TRIGGER
OUTPUT

MAIN OUTPUT [ {

TRIGGER
OUTPUT

35. 4 Cycle Burst With Start/Stop Phase

PRESET

MODE ........ . ... .. i N Cycle
AMPLITUDE . ... ... ... . ..., . ... .... 10Vp-p
PHASE .. ..... ... . . .. . . -45°
N o e 4
FUNCTION .. ..... .. ... .. . ., Triangle
FUNCTION INVERT ... ..... ... .. ... ....... ON

PR MO3 AP10VO PH-45DG NM4EN FU3 Fi1
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1/2 CYCLE

36. Basic 1/2 Cycle A

MAIN OUTPUT ——-U.-—-« _J_ Nt

PRESET
MODE .« oo e 1/2 Cycle
FREQUENCY . o« oo oo 200Hz
AMPLITUDE . . .« voooee e et 10vp-p  THIGGER

PR MO4 FR200HZ AP10VO

37. Pulses With Overshoot

PRESET

MODE . ... ... .. . 1/2 Cycle MAIN OUTPUT
FREQUENCY .. ......... ... .. . .ovun.. 200Hz

AMPLITUDE ........... ... ... ... .. ... 10Vp-p

PHASE . ...... .. ... . . .. -60°

PR MO4 FR200HZ AP10VO TRIGGER QUTPUT

38. Pulses With Varying Rise/Fall Ratios

PRESET
MODE .. ... ... .. . 1/2 Cycle

FREQUENCY ... ... .. . . . .. ....71. 200Hz MAIN OUTPUT
AMPLITUDE ..... ... 0 0 0 0 . 000 5Vp-p

OFFSET ......... . .. . ... +2.5Vdc

SYMMETRY .. ..o 70%

PHASE ......... .0 00000 0 0 90°  TRIGGER
TRIGGER INTERVAL . . . ... 10ms

FUNCTION . ..........00000 000000 Triangle OuTPUT

PR MO4 FR200HZ APS5VO OF2.5VO SY70PC PHI90DG
FU3

39. 1/2 Cycle With 95% Symmetry

MAIN OUTPUT |

PRESET

MODE .. ........ i 1/2 Cycle

FREQUENCY . . ... ... .. . .. o .. 100Hz

AMPLITUDE . ..o oo e 10Vp-p

SYMMETRY . ... ... llloiiiiiin 95% TR'GglEJF}PUT
PHASE ..o, P 90°

TRIGGER SLOPE .. ... .......... \ (negative edge)

PR MO4 FR100HZ AP10VO SY95PC PHIO0DG SL2

40. 1/2 Cycle Trianglewaves

MAIN OUTPUT

PRESET

MODE . ... ... . 1/2 Cycle

FREQUENCY .. ... ... ... .. .. ... 100Hz

AMPLITUDE .. ........ ... ... ...... 10Vp-p TRIGGER
SYMMETRY . ... . . e 28% OUTPUT
PHASE .. ... ... .. . e 31°

FUNCTION . ... .. . i Triangle

PR MO4 FR100HZ AP10VO SY28PC PH31DG FU3
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Fin X N

41. Squarewaves in Quadrature

PRESET

MODE ....... ... ... . . i Fin X N
AMPLITUDE ........ ... ... .. .. ... ...... 5Vp-p
OFFSET . . ... e 2.5Vdc
PHASE ... ... . . .. e 90°
N o e 1
TRIGGER INTERVAL . ..................... tms
FUNCTION .. ..... ... ... ... ...... Squarewave

PR MO5 AP5VO OF2.5V0O PH90DG NM1EN TITMS FU2

42. 3 Pulses

PRESET

MODE . ......... . . i Fin X N
AMPLITUDE ........... ... ... ... ... 10Vp-p
SYMMETRY . ... ... . . . . .. 10%
N o 3
FUNCTION . ... ... ... ... . . .. ... Squarewave

PR MOS5 AP10VO SY10PC NM3EN FU2

43. Trianglewaves

PRESET

MODE .. ... ... . . e Fin X N
AMPLITUDE ... ... ... ... ... ... .. ... 10Vp-p
N o e 2
TRIGGER SOURCE ... ..............c..... EXT
TRIGGER SLOPE ... ............ \ (negative edge)
TRIGGER THRESHOLD . ... ... .............. 1V
FUNCTION .. .. ... . . . . .. Triangle

PR MO5 AP1OVO NM2EN SR2 SL2 LV1 FU3
External Trigger is a 100kHz, TTL squarewave

44. Sinewaves

PRESET

MODE ..... ... . ... .. .. i Fin X N
AMPLITUDE . ... ... ...... ... ... ..... 10Vp-p
N e 2
SW/TR INTVL . ... ... .. ............ 16.66mS

PR MO5 AP10VO NMZ2EN TI16.66MS

45, Squarewaves

PRESET

MODE . ... ... . . e Fin X N
AMPLITUDE ... ... ... ... . .. ..., 10Vp-p
N o e 10
FUNCTION . ... ... . . ... . ... .. ... Squarewave

PR MO5 AP10VO NM10EN FU2
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46. Squarewaves

PRESET

MODE . .. ... . e Fin =+ N
AMPLITUDE . ... .. ... .. .. ... ... .. .... 10Vp-p
N o e 10
FUNCTION . ... ... ... . . Squarewave

PR MO6 AP10VO NM10OEN FU2

47. Pulses

PRESET

MODE . ... ... . . e Fin + N
AMPLITUDE . ... ... ... .. . . .. 10Vp-p
SYMMETRY . ... .. e 5%
N o 10
FUNCTION .. ... ... . ... ... Squarewave

PR MO6 AP10VO SY5PC NM1QEN FU2

48. Pulses

PRESET

MODE .. ... ... . Fin =+ N
AMPLITUDE . ... ... ... ... ... 10Vp-p
SYMMETRY .. ... ... . . 5%
PHASE .. ... ... . . e 18°
N 10
FUNCTION .. ..... ... ... ... .. .... Squarewave

PR MO6 AP10VO SY5PC PH18DG NM10EN FU2

49. Variable Symmetry

PRESET

MODE . ... . . . . e Fin + N
AMPLITUDE . ... .. ... .. ... ... 10Vp-p
SYMMETRY . ... .. . . e 20%
N o e 20
TRIGGER INTERVAL .. ................. .002ms
FUNCTION . ... ... .. . . .. . Sinewave

PR MO6 AP10VO SY20PC NM20OEN T1.OO2MS FU1

MAIN OUTPUT

TRIGGER | — " it
OUTPUT g i T i S TRy i S =

MAIN OUTPUT &

TRIGGER —----—---n------’--il

OUTPUT Y -----n---ﬁp-';q.-n-.i!.p_u |

MAIN OUTPUT

MAIN OUTPUT

TRIGGER "’T'"" =
e e s et e g e
OU T PUT R T T

50. Phase Locked Amplitude Modulation

PRESET

MODE ...... ... .. .. . Fin = N
AMPLITUDE . ....... ... ... . .. ... . .... 10Vp-p
N o e 15
TRIGGER SOURCE ... ...... .. ... . ........ EXT
TRIGGER LEVEL . ........ ... ... ... ov
TRIGGER SLOPE .. ............. {negative edge)
MODULATION . .. ... . e AM
FUNCTION .. ... ... . ... .. . ... ... .. Triangle

PR MO6 AP10VO NM15EN SR2 LV2 SL2 AM1 FU3

Modulating signal and Trigger input is a 10kHz, 2Vp-p
Ramp.

TRIGGER
AND AM R I e g
INPUT
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ARB

51. Linear Steps

PRESET
MODE ... e ARB
AMPLITUDE ..... ... ... ..o, 10Vp-p
PHASE ... . i e e -90°
Vactor V HGT= V LEN=

1 0 9

2 250 1

3 0 9

4 250 1

5 0 g

6 250 1

7 o] 9

8 250 1

9 0 9

10 250 1

11 o] 9

12 250 1

13 0] 9

14 250 1

15 0 9

16 250 1

17 0 9

18 250 1

19 0 9

20 250 1

21 0 9

22 1 1

52. Exponential Steps

PRESET
MODE . ...... . . . e e ARB
AMPLITUDE ... ..... ... ... ... ... ..... 10Vp-p
PHASE ... ... ... .. ... . . e -90°
Vector V HGT= V LEN=
1 0 9
2 15 1
3 (o] 9 ’
3 34 1
5 0 9
6 57 1
7 (0] 9
8 87 1
9 0] 9
10 124 1
11 0 g
12 170 1
13 0] 9
14 229 1
15 0 9
16 303 1
17 0 9
18 397 1
19 0 9
20 514 1
21 0 9
22 1 1
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ARB (cont)

53. Exponential Charge/Discharge

PRESET

MODE .. vo oo et e ARB
AMPLITUDE ..\ ooeoe e e 10Vp-p
PHASE o o oottt et -90°

Vector V HGT= V LEN=

1454
581
214

79
29

-1454
-581
-214

-79
-29

NQuo~NOa~WN=
o
[4 | [ G G Q] | R G N

-

54. Square Law Response

PRESET

MODE . ... ... ... .. ARB
AMPLITUDE . ........ ... ... ........ .. 10Vp-p
PHASE ....... ... .. . ... .. . -90°
FUNCTION INVERT ................ .. ...... ON

Vector V HGT= VLEN=

25

75
125
175
225
275
325
375
425
475

—-—
N=2OQOXRBNOOAWN=
e e e e s
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ARB (cont)

55. Exponential Response

PRESET

MODE ..\ otte et ARB
AMPUTUDE . .. .ottt 10Vp-p
PHASE .ottt e -90°
FUNCTION INVERT ... oo, ON

Vector V HGT= V LEN=

19

159
220
274
318
350
367
364
10 337

OCONDODWN =
Y N N

56. Carotid Artery Pressure Wave

PRESET
MODE ....... ... ... ... .. ... ARB
AMPLITUDE ... .. ... ... . ... ....... 10Vp-p

Vector V HGT= V LEN=
1 10 2
2 40 2
3 140 2
4 370 2
5 190 1
6 0 1
7 -190 1
8 - 300 1
9 -140 1
10 0 1
11 90 1
12 0 1
13 -160 2
14 -120 2
15 - 60 2
16 -30 2
17 -10 2
18 0 1
19 [¢] 1
20 1 19
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ARB (cont)

57. sin(x)/x
PRESET
MODE © .« oo et e e e e e e ARB
AMPUTUDE ... oo oo e 10Vp-p
Vector V HET= | V LEN= Vector V HGT= V LEN=  Vector V HGT= | V LEN=
1 3 1 34 -70 1 67 70 1
2 11 1 35 -60 1 68 72 1
3 19 1 36 -41 1 69 66 1
4 24 1 37 -15 1 70 53 1
5 27 1 as 17 1 71 36 1
6 27 1 39 53 1 72 17 1
7 23 1 40 90 1 73 -3 1
8 17 1 a1 124 1 74 -20 1
9 8 1 42 154 1 75 —34 1
10 -2 1 43 175 1 76 -43 1
11 -13 1 a4 187 1 77 -47 1
12 -22 1 45 186 1 78 -45 1
13 -30 1 46 174 1 79 -38 1
14 -34 1 a7 150 1 80 -27 1
15 -34 1 48 115 1 81 -18 1
16 -31 1 a9 72 1 82 -1 1
17 -23 1 50 25 1 83 12 1
18 -12 1 51 -25 1 84 23 1
19 1 1 52 -72 1 85 31 1
20 15 1 53 -115 1 86 34 1
21 27 1 54 -150 1 87 34 1
22 38 1 55 -174 1 88 30 1
23 45 1 56 -186 1 89 22 1
24 a7 1 57 -187 1 90 13 1
25 a3 1 58 -175 1 91 2 1
26 34 1 59 - 154 1 92 -8 1
27 20 1 60 -124 1 93 -17 1
28 3 1 61 -90 1 94 -23 1
29 -17 1 62 -53 1 95 -27 1
30 -36 1 63 -17 1 96 -27 1
31 -53 1 64 15 1 97 -24 1
32 -66 1 65 a1 1 98 -19 1
33 -72 1 66 60 1 99 -1 1
100 1 1
36
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ARB (cont)

58. 3 Note Chord (Major Triad)

PRESET
MODE . . ottt e ARB
AMPLITUDE ... ... .. 10Vp-p
Vector V HGT= V LEN= Vector V HG6T= V LEN= Vector V HGT= V LEN=
1 278 1 34 29 1 67 29 1
2 248 1 35 32 1 68 17 1
3 193 1 36 26 1 69 -2 1
4 119 1 37 11 1 70 —24 1
5 33 1 38 -9 1 71 —47 1
6 - 55 1 39 -31 1 72 —64 1
7 -134 1 40 -50 1 73 -72 1
8 -197 1 41 -64 1 74 - 68 1
9 —236 1 42 -69 1 75 -51 1
10 - 249 1 43 -64 1 76 -21 1
11 - 236 1 44 -49 1 77 18 1
12 -198 1 45 -25 1 78 61 1
13 -142 1 46 3 1 79 104 1
14 -74 1 47 33 1 80 139 1
16 -4 1 48 61 1 81 161 1
16 62 1 49 81 1 82 166 1
17 115 1 50 92 1 83 150 1
18 150 1 51 g2 1 84 115 1
19 166 1 52 81 1 85 62 1
20 161 1 53 61 1 86 -4 1
21 139 1 54 33 1 87 -74 1
22 104 1 55 3 1 88 -142 1
23 61 1 56 -25 1 89 -198 1
24 18 1 57 -49 1 90 —-236 1
25 -21 1 58 -64 1 91 —249 1
26 -51 1 59 -69 1 92 -236 1
27 -68 1 60 -64 1 293 -197 1
28 -72 1 61 -50 1 94 —134 1
29 - 64 1 62 -3t 1 95 -55 1
30 -47 1 63 -9 1 96 33 1
31 -24 1 64 11 1 97 119 1
32 -2 1 65 26 1 98 193 1
33 17 1 99 248 1
66 3z 1 100 278 1
101 1 1
37



ARB (cont)

59. Fourier Series Squarewave [cosF-1/3cos3F+ 1/5cosbF |

PRESET
MODE . ... ARB
AMPLITUDE . ......... ., 10Vp-p

Vector V HGT= V LEN= Vector V HGT= V LEN= Vector V HGT= V LEN=
1 8 1 34 55 1 67 -55 1
2 21 1 35 55 1 68 -40 1
3 30 1 36 43 1 69 -9 1
4 31 1 37 23 1 70 35 1
5 25 1 38 o] 1 71 87 1
6 12 1 39 -20 1 72 141 1
7 -4 1 40 -33 1 73 190 1
8 -21 1 41 -38 1 74 228 1
9 -33 1 42 -33 1 75 248 1
10 -38 1 43 -21 1 76 248 1
11 -33 1 44 -4 1 77 228 1
12 -20 1 45 12 1 78 190 1
13 0 1 46 25 1 79 141 1
14 23 1 47 31 1 80 87 1
15 43 1 48 30 1 81 35 1
16 55 1 49 21 1 82 -9 1
17 556 1 50 8 1 83 -40 1
18 40 1 51 -8 1 84 - 565 1
19 9 1 52 -21 1 85 -55 1
20 -35 1 53 -30 1 86 -43 1
21 —-87 1 54 -31 1 87 -23 1
22 141 1 55 -25 1 88 (o) 1
23 -190 1 56 -12 1 89 20 1
24 -228 1 57 4 1 90 33 1
25 —-248 1 58 21 1 91 38 1
26 -248 1 59 33 1 92 33 1
27 -228 1 60 38 1 93 21 1
28 -180 1 61 33 1 94 4 1
29 —141 1 62 20 1 95 -12 1
30 -87 1 63 0 1 96 - 25 1
31 -35 1 64 -23 1 97 - 31 1
32 9 1 65 —43 1 98 -30 1
33 40 1 66 ~55 1 99 -21 1
100 -8 1
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ARB (cont)

60. Damped Oscillations

PRESET
MODE - o o oot e et ARB
AMPLITUDE . . . oot i 10Vp-p
Vector V HGT= V LEN= Vector V HGT= V LEN= Vector V HGT= | V LEN=
1 383 1 35 -9 1 67 -13 1
2 332 1 36 -100 1 68 -5 1
3 263 } 37 -102 1 69 3 1
4 184 1 38 -98 1 70 10 1
5 98 1 71 16 1
39 -88 1
6 13 1 40 -73 1 72 20 1
7 -66 1 41 - 55 1 73 23 1
8 -136 1 42 -34 1 74 25 1
9 -193 1 43 -14 1 75 24 1
10 -233 1 76 23 1
44 7 1
11 - 256 1 45 25 1 77 20 1
12 -262 1 46 40 1 78 16 1
13 -250 1 47 52 1 79 11 1
14 -225 1 48 60 1 80 6 1
15 -187 1 81 1 1
49 63 1
16 —140 1 50 63 1 82 -4 1
17 -88 1 51 58 1 83 -8 1
18 -35 7 52 50 1 84 -11 1
19 17 1 53 40 1 85 -14 1
20 64 1 86 -15 1
54 28 1
21 104 1 56 16 1 87 -15 1
22 134 1 56 2 1 88 -15 1
23 154 1 57 -10 1 89 -13 1
24 163 1 58 -21 1 90 -11 1
25 161 1 91 -8 1
59 -29 1
26 149 1 60 -35 1 92 -5 1
27 129 1 61 -39 1 93 -2 1
28 103 1 62 -40 1 94 1 1
29 72 1 63 -38 1 95 4 1
30 38 1 96 6 1
64 -34 1
31 5 1 65 - 28 1 97 8 1
32 - 26 1 66 -2 1 98 9 1
33 -53 1 99 10 1
34 -75 1 100 10 1
101 o 1
39
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DETAILED OPERATING INFORMATION

This section contains detailed discussions about the following topics:

ARB

CALIBRATION
DATA ENTRY
ERROR CODES
EXTERNAL MODULATION
FUNCTIONS

-MODE

OPERATOR ALERTS
OUTPUTS

PRESET
SPECIFICATIONS
STORE & RECALL
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ARB

The ARB mode redefines the 3314A as an ARBitrary waveform generator. Ar-
bitrary waveforms are user defined waves made up of a series of voltage ramps
called vectors. There are a maximum of 160 vectors distributed among six ARB
waves with a minimum of two vectors per wave. The user has control over the
length and height of each vector and the number of vectors plus most of the nor-
mal wave parameters allowed in the function generator definition.

How to PRESET an ARB Waveform

The BLUE shift ARB key and " AR2” HP-IB command initializes the current ARB
wave. Other ARB waves are not affected. The ARB waveform is reduced to two
vectors, Height = O, Length = 1. The ARB wave is reduced by deleting vectors
one at a time, beginning with the next to last vector at a rate of ~ 100 vector
deletions per second and then initializing the remaining vectors.

The following ARB parameters are affected when an ARB wave is cleared:

Amplitude . ......... 100mVp-p Number of Vectors . ......... 2
At . ... . 0.2ms Vector #1

Frequency ............ 2.5kHz Vector Height . ... ....... 0
Function ............. Triangle Vector Length . ... ....... 1
Function Invert . .......... OFF Vector #2

Mode .............. Free Run Vector Height . ... .. 1FOO *
Modulation. . . ............ OFF Vector Length .. ... ... ... 1
Offset ................ Ovdc Trigger . ........... Ext, / , 1V
Phase .................. 0° Vector Marker .. ............ 1

*The last vector is the return to start or close the waveform vector. Its vector
height is not programmable! The 3314A displays " 1FO0” whenever the Vec-
tor Marker is set to the last vector and vector height is the displayed
parameter.

How ARB Waveforms are Recalled

The ARB key and “AR1” enable the ARB definition of the 3314A. “Arx’" {(x = O
through 5) will be displayed for 1/2 second after ARB has been enabled to in-
dicate the active ARB wave. The RCL, ARB and then 0,1,2,3,4 or 5 keys, or
"RWO” through "RW5” HP-IB commands, recalls one of six ARB waves. As an
ARB wave is built, the current settings are automatically stored in non-volatile
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ARB (cont)

memory. Even if power is lost, the wave parameters remain intact and using the
recall ARB wave function will restore the output signal.

How to Connect an Oscilloscope

The Z Axis output has been designed to intensify the current vector because it is
easy to become confused as to which vector is being moldified when ARB waves
grow to more than about five vectors. The 3314A is factory set to be compatible
with oscilloscopes that intensify the trace when a negative voltage is applied to
the Z Axis input. All 3314As have been set at the factory to output a <-5V level
during the current vector and OV during all other vectors. A 50Q feedthru may be
required to reduce the sensitivity of the Z Axis input on certain oscilloscopes.

Definitions

This section contains definitions, descriptions and other pertinent information that
is required to operate the ARB portion of the 3314A. The following topics are
covered in alphabetical order.

Amplitude

Delete Vector

At

Frequency

Insert Vector

Invert Function

Mode (Free Run or Gate)
Offset

Phase

Preset ARB Wave
Return To Start Vector
Slope

Recall ARB Wave
SYNC Output

Vector Length

Vector Height

Vector Marker
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ARB (cont)

W2 Axis Input
e )
Z Axis Output N =2

C O Y] A
— 500 Feedthru
" T Terminations
S U . - L—i— (Optional)

......] :t: p

[;L_L”L_ 00 [ @ EXT TRIG |

Trigger on the rising edge. \ /

The polarity of the 3314A’'s Z Axis output is set at the factory to be compatible with oscilloscopes that in-
tensify their display when a negative voltage is applied to their Z Axis input. The Service Manual has in-
structions for SERVICE TRAINED personnel who are aware of the potential hazards inside the 3314A to
change the polarity of the 3314A’'s Z Axis output. Under no circumstances should any operator remove
any screws, covers, shields or other 3314A components.

ce r_

=l

e

i
i
(|
|

<

Figure 3. How To Connect An Oscilloscope

Amplitude. Amplitude sets the peak-to-peak voltage that the ARB wave must exist
within (not affected by DC Offset). The peak to peak amplitude also affects the
resolution of V HGT (see Vector Height).

Delete Vector. The Delete Vector function deletes 1 vector from the current ARB
wave. When a vector is deleted:

-the current vector is deleted (the current vector is the vector pointed to by the
Vector Marker and intensified by the Z Axis output).

-the vectors are renumbered.

-the Vector Marker is decremented by 1 and points to the vector that preceded

the deleted vector.

The last (return to start) vector cannot be deleted. If the first vector is deleted, the
Vector Marker remains pointed at vector number 1.

A t. Sets the unit length of all vectors. 0.2ms < At < 19.99ms. The length of
each vector in time is A t (seconds/unit length) times the Vector Length (unit

lengths).
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ARB (cont)

Frequency. ARB frequency is the repetition rate of the ARB wave and is derived
from A t. When ARB frequency is changed, a new A t is computed. Because of
the limited resolution of A t, you may not be able to get the exact desired frequen-
cy. A t programs much faster than ARB Frequency.

1

FREQ =
At* (VLEN, +V LEN, +..V LEN_)

where .200ms < At < 1.999ms
or 2.00ms < At < 19.99ms

Insert Vector. The Insert Vector function adds 1 vector to the current ARB wave.
When a vector is inserted:

-the vector is inserted immediately after the current vector {the current vector
is the vector pointed to by the Vector Marker and intensified by the Z Axis
output).

-the inserted vector has Vector height = O, Vector Length =1.

-the vectors are renumbered.

-the Vector Marker is incremented by 1 and points to the inserted vector.

Invert Function. Invert Function inverts the output signal with respect to the SYNC
output. The DC Offset is not affected.

Mode. The only modes allowed in ARB are Free Run and Gate.

-Free Run outputs a continuous signal. All triggers are ignored.

-Gate outputs a continuous signal while the trigger level satisfies the slope
and threshold conditions. The output will gate off after the trigger level
changes and the waveform is completed.

Offset. DC Offset from -5V to + 5V is implemented in ARB exactly as in the Func-
tion Generator definition.

Phase. Phase sets the start/finish point of the ARB wave between the peak to peak
limits set by Amplitude. The start/finish point is the end point of the last vector.
-90° sets the start/finish at the negative amplitude limit; 0° sets the start/finish
midway between the limits; and +90° sets the start/finish at the positive
amplitude limit.
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ARB (cont)

Return To Start Vector. The last vector of every ARB wave must close the waveform.
Its Vector Height is not programmable. This vector slews to the Start/Finish point
as quickly as possible and remains there until the ARB wave is repeated. " 1FO0”
will be displayed as this vector’s height. To reduce the effect of this non-
programmable vector, start the ARB wave where its slope = O (AV+AT = 0).
Use the Phase function to set the Start/Finish point between the peak to peak
amplitude.

Slops. AV + AT (the slope of a vector) is not affected by Vector Length.

Amplitude (Vp-p)

.0008 * V HGT *
2

AV +AT =
A t (seconds)

SYNC Output. The SYNC output signal is a TTL low during the last (return to start)
vector.

Vector Height. Vector Height sets the end point of every vector except the last vec-
tor. Each count in the display sets the end point X volts from the vector’'s starting
voltage.

Amplitude (Vp-p)

where X = .0008 * V HGT * V LEN *
2

The resolution {minimum end voltage step) is:

Amplitude (Vp-p)
Resolution = .0008 * V LEN *

2

The voltage change can range from 0% (V HGT = O) to 80% (V HGT = 1999)
of the peak to peak amplitude setting in .04% steps, when Vector Length = 1.
As the Vector Length increases, the resolution decreases.

Vector Length. The length of a vector in time is determined by A t (the unit length of
every vector) and Vector Length (variable from 1 to 127 for each vector). To
determine each vector’'s time, multiply its Vector Length by A t.

Vector Marker. The Vector Marker points to a single vector (called the current vec-
tor). This is the only vector for which V HGT and V LEN can be changed and is
the vector intensified by the Z Axis output.
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CALIBRATION

The 3314A has amplitude and frequency calibration routines to insure that its per-
formance equals or exceeds the specifications listed in Table 1-1, Specifications in
the Service Manual.

NOTE

Specifications apply within 24 hours and 5°C of a CAL
ALL performed after a 30 minute initial warm-up.

A 3314A calibration loads new calibration constants into the internal circuitry to
insure that the 3314A meets its specifications. In most cases, this requires a
measurement routine to generate new data. In cases where accurate correction
data is already available, the measurement cycle is not performed. Calibration
Disable and Enable refer to the measurement cycle, not the act of calibration.

CALibrate All

A CAL ALL takes ~ 2 seconds to generate 29 amplitude and frequency calibration
constants. The following operations cause the 3314A to completely calibrate itself
whether calibration measurements have been disabled or not:

-Power ON (also enables calibration measurements)

-PRESET or "PR” (also enables calibration measurements)
-CAL (BLUE shift RCL) (also enables calibration measurements)
-"CA"” {(does not enable calibration measurements)

The main signal output will be <15mVp-p at various frequencies, the sync output

will be active and “CAL"” will be displayed during all calibrations. The 3314A’s
measurement routine is modified slightly during sweeps to insure accuracy.

Amplitude Calibration
Amplitude calibration occurs whenever the function changes. During an amplitude
calibration measurement, the sync output is active {output is a 10kHz, TTL level,

squarewave).

Function | Time i Main Output

ALL < 200ms/function < 15mVp-p at 10kHz
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CALIBRATION (cont)

The following operations result in an amplitude calibration of the new function:

-FUNCTION key or “FU1”, "FU2” or "FU3”"
-RECALL O through 5 if a new function is recalled
-ARB entry (no measurement} or exit

You cannot force the 3314A to only measure amplitude calibration constants from
the front panel while calibration measurements are disabled. From the HP-IB,
"CEFUxXxCD” (where x = the number of the current function), will enable calibra-
tion measurements, execute an amplitude calibration and then disable calibration
measurements.

Frequency Calibration
Frequency calibrations occur whenever the frequency range changes. During

calibration measurements, the sync output is active (output is a TTL level
squarewave at the calibration frequency).

Range # Time Main Output
8 30 ms < 15mVp-p at the programmed frequency
7 30 ms < 15mVp-p at the programmed frequency
6 30 ms < 15mVp-p at 100kHz
5 30 ms <15mVp-p at 10kHz
4 30 ms <15mVp-p at 1kHz
3 100 ms < 15mVp-p at 199.9Hz
2 500 ms <15mVp-p at *
1 500 ms <15mVp-p at *

* The 3314A makes 7 measurements at various frequencies to compute the calibration constants for ranges
1 and 2.

The following operations result in a frequency calibration of the new frequency
range:

-During frequency entry when a range change occurs
-At mode changes

-RECALL O through 5

-Fixed to variable symmetry

-Variable symmetry exit

-Preset symmetry (BLUE shift SYM)

-Preset frequency (BLUE shift FREQ)

-Sweep entry (no measurement) or exit

-ARB entry (no measurement) or exit

-VCO OFF to ON while in ranges 7 or 8
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CALIBRATION (cont)

The following operations generate new frequency calibration constants, regardless
of calibration measurement disable:

-CAL FREQ {BLUE shift PRESET) {does not enable calibration measurements)
-"CF” {does not enable calibration measurements)

Note: The BLUE shifted function of the PRESET key is not marked on the front
panel. Sweep and ARB must be also be OFF.

Calibration Disable, EO4

The CAL OFF (BLUE shift STO) key or the "CD” command from the HP-IB,
disables all amplitude and frequency calibration measurements. While calibration
measurements are disabled, the 3314A will use the calibration constants previous-
ly computed and display “"EQ4"” ({Calibration Not Performed). Since a complete
calibration is the only calibration type that generates all 29 constants, it is impor-
tant to do a CAL ALL (BLUE shift RCL) or “CA”, prior to calibration disable and at
regular intervals there after. A CAL ALL should be performed every 24 hours or
whenever the temperature changes more than 5°C.

The primary advantage for using calibration disable is the time saved when
operating via the HP-IB. Note, when operating via the HP-IB with calibration disabl-
ed, set Display Errors OFF "DEO”. If Display Errors is ON, EO4 will be displayed
for 1/2 second every time a calibration measurement is not performed. During the
time EO4 is displayed, all 3314A HP-IB functions are halted.

Calibration Enable
Power ON, the PRESET key, “PR” HP-IB command, the CAL ALL (BLUE shift RCL)
key and the "CE” HP-IB command, enable amplitude and frequency calibration

measurements. All of these operations cause the execution of a complete calibra-
tion, except "CE”.
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DATA ENTRY

All variables are entered into the 3314A with the MODIFY knob and the RANGE
UP or DOWN (1 or |) keys. Variables are entered literally from the HP-IB, see HP-IB
Programming for more details.

Modify Knob

The MODIFY knob has 2 distinct modes: a multi speed mode to quickly make large
changes and a cursor mode for fine tuning or making constant increments. The
3314A is in cursor when a digit in the display is flashing. The flashing digit is in-
cremented or decremented by 1 every time rotation of the MODIFY knob is sens-
ed. The LEFT and RIGHT ARROW keys move the digit through the display. When
no digit is flashing, the 3314A is in the multispeed mode. The display is in-
cremented by 1,2,4,8,16 or 32 depending upon how fast you rotate the Modify
knob.

Range Up or Down

The RANGE UP key multiplies the display by 10. The RANGE DOWN key divides
the display by 10. If the result would be operation outside the limits of the
3314A, the key and the HP-IB commands “RU” or "RD” are ignored.

Range Hold

Frequency, Amplitude and Offset are implemented in the 3314A with several dif-
ferent hardware configurations, called ranges. Range Hold allows the user to limit
the operation to a single hardware configuration. The advantage of Range Hold is
that the range of operation without a discrete step is increased. Another advan-
tage from the front panel is the extended range of constant increments. Since the
3314A’s output frequency is synthesized in frequency ranges 7 and 8, Range
Hold can increase the range of synthesized output frequencies down to 1kHz. The
primary disadvantage is reduced resolution in the lower portion of each range.

51



DATA ENTRY (cont)

Amplitude Range

The 3314A's output level can be set from .00mVp-p to 10.00Vp-p in 4 amplitude
ranges. To assert Range Hold from the front panel, press the AMPTD key and then
the BLUE shift UP or DOWN ARROW key. To assert Range Hold from the HP-IB,
send " APRHx” where x is the Range Number. Note that the amplitude will change
when Range Hold is asserted from the HP-IB if the current entry is outside the nor-
mal limits or the selected range. Pressing the AMPTD key and then the BLUE
shifted UP or DOWN ARROW key or “ APRHO” via the HP-IB removes the Range
Hold function.

Range Minimum With
Number l Maximum | Minimum | Resolution Range Hold
1 10.00mV .00mvV .01mV .00mVv
2 100.0mv 10.0mVv .1mV .O0mV
3 1.000V 100V TmV omV
4 10.00V 1.00V 10mV oomv

Frequency Range

The 3314A’s output frequency can be set from .001Hz to 19.99MHz in 8 fre-
quency ranges. To assert Range Hold from the front panel, press the FREQ key
and then the BLUE shift DOWN ARROW key. To assert Range Hold from the
HP-IB, send "FRRHx"” where x is the Range Number. Note that the frequency wiill
change when Range Hold is asserted from the HP-IB if the current entry is outside
the normal limits of the selected range. Pressing the FREQ key and then the BLUE
shifted DOWN ARROW key or "FRRHO"” via the HP-IB removes the Range Hold
function.

Range Minimum With
Number Maximum Minimum I Rasolution Range Hold
1 1.999Hz .001Hz .001Hz .001Hz
2 19.99Hz 1.50Hz .01Hz .01Hz
3 199.9Hz 15.0Hz .1Hz .1Hz
4 1.999kHz 150Hz 1Hz 1Hz
5 19.99kHz 1.50kHz 10Hz 10Hz
6 199.9kHz 15.0kHz 100Hz 100Hz
7 1.999MHz 150kHz 1kHz 1kHz
8 19.99MHz | 1.50MHz 10kHz 10kHz
52
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DATA ENTRY (cont)

Offset Range

The 3314A’s DC Offset can be set from -5V to +5V in 2 offset ranges. To assert
Range Hold from the front panel, press the OFFSET key and then the BLUE shifted
DOWN ARROW key. To assert Range Hold from the HP-IB, send “ OFRHx” where
x is the Range Number. Note that the offset will change when Range Hold is
asserted from the HP-IB if the current entry is outside the normal limits of the
selected range. Pressing the OFFSET key and then the BLUE shifted DOWN
ARROW key or "OFRHO” via the HP-IB removes the Range Hold function.

Range Minimum With
Number | Maximum l Minimum I Resolution Range Hold
1 +1.997V 000V .002v .000V
2 +5.00V 2.00V .01V .00V

Symmetry
Variable symmetry is not allowed in frequency range 8 and conversely, frequen-

cies = 2MHz can only be programmed when SYM equals 50% and the SYM light
is off. “EO1’" will be displayed when these two parameters are in conflict.
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ERROR CODES

The 3314A constantly monitors several internal functions for out of tolerance
operation and checks every operator entry for procedural errors.

Errors While in Local

When an error is detected, “"Exx” will be displayed for 1/2 second. If the ap-
propriate bit(s) of the Status Byte are unmasked, that bit is set {=1) and the SRQ
message is sent.

Errors While in Remote

"Exx” will be displayed for 1/2 second if Display Errors has not been turned off
by “DEQ”. While "Exx” is displayed, all 3314A HP-IB activity is halted. If the ap-
propriate bit(s) of the Status Byte are unmasked, that bit is set (=1) and the SRQ
message is sent.

The HP-IB command ”" QER” queries errors. The next time the 3314A is addressed
to talk after "QER” is received, " ERxx” will be returned, where xx is the error
number.

If the appropriate bit of the Status Byte is unmasked, an Error Code will set that
bit and set SRQ (Service Request). The affected bits are:

bit #0, indicating an operator error or 3314A failure
bit #1, used as a flag for certain operating conditions

bit #3, indicating an Output Overload condition
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ERROR CODES (cont)

Table 3. Error Codes With Status Byte Bit¥

Status Byts
Error # Definition bit #
00 No Error (used via HP-IB, only)
--- OPERATOR ERRORS {non-ARB) ---
01 Frequency/Symmetry conflict 0
02 Bus address entry error 0
03 Front panel failure/Invalid keycode 0
04 Calibration measurement not performed 1
05 Allowed in sweep, only 0
06 Not allowed in sweep 0
07 Not allowed in log sweep o
08 Store O not allowed 0
09 Non-volatile memory lost;battery down 0]
--- OPERATOR ERRORS (ARB) ---
10 Vector insert not allowed 0
11 Vector delete not allowed 0
18 Allowed in ARB, only 0
19 Not allowed in ARB (o]
--- 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 INTVL >20ms 1
24 Internal phase locked loop, unlocked 0
--- FREQUENCY CALIBRATION ERRORS ---
30 No frequency detected o}
31 Frequency error exceeds correction capability o}
32 Frequency unstable during calibration 0]
--- AMPLITUDE CALIBRATION ERRORS ---
34 Signal amplitude outside measurement range (0]
35 Signal amplitude gain too high o}
36 Signal amplitude gain too low 0
37 Signal amplitude gain exceeds correction capability o}
38 Signal amplitude gain offset exceeds correction capability 0
--- HP-IB ERRORS ---
41 Mnemonic invalid (0]
42 Definition number invalid 0
43 Data invalid 0
44 Units invalid 0]
45 Range Hold not allowed 0
46 ARB/SWEEP parameter conflict (o]
47 Not allowed in MAN Sweep 0
--- OVERLOAD ---

50 AM or FM/VCO input voltage exceeds normal operating limits 1
51 Cutput voltage exceeds safe operating limits; 3
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EXTERNAL MODULATION

The 3314A modulation capabilities include Amplitude Modulation (AM), Amplitude
Modulation Suppressed Carrier {AMSC) and Frequency Modulation (FM). The
3314A can also be used as a Voltage Controlled Oscillator (VCO). All of these
operations require an external modulating signal.

Amplitude Modulation
The 3314A’s output signal (the carrier) can be amplitude modulated to > 100%.

The sense of the AM input, along with the carrier, is inverted when invert Func-
tion is asserted.

Figure 4. 100% and > 100% Amplitude Modulation

AM Input Characteristics. The AM input has these operating characteristics (all values
are approximate):

Input Impedance . ......... 10k

Input Sensitivity .......... 2Vp-p = 100%
(+1V = 2 times carrier ampl)
(-1V = O times carrier ampl)

Modulation .............. 0 to >100%. Maximum limited by envelope
clipping. see AM Input Overload

3dB Bandwidth ........... DC to 100kHz

Envelope Distortion ........ see AM Specifications

Carrier Ampl with no input ... 1/2 Displayed Amplitude
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EXTERNAL MODULATION (cont)

The equation defining the relationship of instantaneous modulation voltage to the
envelope amplitude is:

Vmodulation 1
Venvelope(Vp-p) = _ 4

x Vcarrier(Vp-p)

where Vcarrier = the 3314A’s displayed amplitude and
-10V =< Vmodulation = + 10V

Observations:

-The carrier amplitude is 1/2 the displayed value when Vmodulation = 0OV,
-The envelope = OVp-p when Vmodulation = -1V.

-The carrier is 180° out of phase when Venvelope is negative (Vmodulation is
more negative than -1V).

-The Reduce Input light will come on when modulation is =100%.

AM Input Overload. The Reduce Input light will come on whenever the AM modula-
tion is =2100%. AM modulation =100% can be sensed from the HP-IB when bit
#1 of the Status Byte is unmasked. The Reduce Input light's HP-IB equivalent is
"ER50". Envelope distortion occurs when the output clips at approximately 10%
over the maximum amplitude allowed in each amplitude range. Note: Amplitude
modulation >100% will not necessarily distort the AM envelope. The AM
envelope is distorted when distortion sidebands are present, not when the ratio of
total sideband power to carrier power is greater than 1. A synchronous AM detec-
tor is required to recover the modulating signal undistorted. Note that a non-
synchronous detector such as a peak detector, cannot recover the modulating
signal, undistorted. The Reduce input light and “E50” are inhibited while in either
of the ¢ Lock modes when the phase locked loop is unlocked.
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EXTERNAL MODULATION (cont)

Amplitude Modulation Suppressed Carrier

Note that the Reduce Input light will be ON during Suppressed Carrier operations
and should be ignored. The carrier is suppressed whenever the modulating signal is
offset by approximately -1VDC {+ 1V if function invert is asserted}. The DC com-
ponent of the modulating signal controls the amplitude of the carrier from inverted
carrier (-2V offset) to suppressed carrier (-1V offset) to normal carrier {+ OV off-
set). The Reduce Input light and “E50” are inhibited while in either of the ¢ Lock
modes when the phase locked loop is unlocked.

Figure 5. AM Suppressed Carrier
Frequency Modulation

The 3314A's output signal can be Frequency Modulated to deviations of + 1% of
the frequency range. The sense of the FM input is not affected by Function Invert.
The deviation is constant for all carrier frequencies in the same frequency range as
long as the modulating signal is constant.

FM Input Characteristics. The FM input has the following characteristics (all values are
approximate}):

Input Impedance . ..................... 10kQ

Input Sensitivity . ... ... ... ... . ... ... 2Vp-p = 1% of freq range
{+1Vpeak = +1%)
(-1Vpeak = -1%)

Modulation .. ... ... ... . . .. . e 0O to + 1% deviation
3dB Bandwidth ... .................... 100Hz to 100kHz
(AC coupled)
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EXTERNAL MODULATION (cont)

FM Input Overload. The Reduce Input light will be ON when the AC component of the
modulating signal exceeds 2Vp-p. The DC component is inconsequential as long as
the signal peak is less than +10V. The Reduce Input light and “"E50” are in-
hibited while in either of the ¢ Lock modes when the phase locked loop is unlock-
ed.

Voltage Controlled Oscillator

The 3314A’s output frequency can be controlled over a range of +10% to
-100% of the programmed frequency. Note that there must be =100 counts in
the frequency display.

VCO Input Characteristics. The VCO input has the following input characteristics (all
values are approximate):

Input Impedance . ..................... 10kQ
Input Sensitivity . ... . ... ... ... .. ... ... 10% per Volt
(+1V = +10%)
(-10V = -100%)
Specified Linear Range .. ............... +10% to -80%
Linearity .. ...... .. . ... ... see VCO Specifications
3dB Bandwidth . ... .. ................. DC to 100kHz

VCO Input Overload. The Reduce Input light will be ON when the input signal exceeds
+1V or -10V. The Reduce Input light and “E50” are inhibited while in either of
the ¢ Lock modes when the phase locked loop is unlocked.
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FUNCTIONS

The 3314A outputs Sine, Square and Triangle functions and Arbitrary waveforms

(see ARB) with a related signal from the SYNC output. When functions are Off,
only DC Offset remains.

Operating Characteristics

These operating characteristics apply to all functions.

Frequency Range ............ 001Hz to 19.99MHz
.001Hz to 1MHz, Opt 001
Amplitude Range . ............ O1mVp-p to 10Vp-p
.03mVp-p to 30Vp-p, Opt 001
Variable Symmetry .......... 5% to 35%, Freq <2MHz
DC Offset ................ + 5VDC, independent of Ampl
+15VDC, Opt 001
Invert Functions ............ AC component is inverted,
DC component not affected
Function OFF .............. AC component = OVp-p,

DC component not affected

Haversine. The Haversine function is a special sub-set of the Sine function which is

especially suited to driving mechanical systems. To output a Haversine, set the
3314A controls as shown:

Mode .................... N CYCLE

N e 1

Frequency ................ sets the period of each Haversine

Trigger . .................. Internal

SW/TRINTVL .............. sets repetition rate of individual Haversines

Phase ................... -90degrees

Symmetry .. .............. changes ratio of rising to falling time without
affecting the period

Offset ................... 1/2 of AMPTD

(-1/2 of AMPTD if +90°)
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MODE

The 3314A is a multi-mode function generator including:

GENERATOR
Free Run
Gate

BURST
N Cycle
1/2 Cycle

PHASE LOCK
Fin X N
Fin -+ N

ARB
see the ARB topic

Free Run

The 3314A output is continuous when in Free Run. Triggers are ignored unless
the 3314A is sweeping, when they are used as sweep start signals.

Gate
The 3314A output is controlled by the trigger level. When the trigger level
satisfies the trigger slope and threshold conditions, the output is ON. The output

will gate OFF at the output signal’s first transition through the Stop Phase after
the trigger signal changes level.

N Cycle

The 3314A output is a counted burst of N whole cycles. The trigger edge that
satifies the trigger slope and threshold conditions will initiate an N cycle burst.

1/2 Cycle

The 3314A output is alternate 1/2 cycles (180°). The trigger edge that satifies
the trigger slope and threshold conditions will initiate a 1/2 cycle burst.
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MODE (cont)

Fin X N

The 3314A output frequency will be N times the reference frequency. The
reference and 3314A frequencies are limited from 50Hz to 19.99MHz.

Lock acquisition by the 3314A is completely automatic unless Frequency Range
Hold is asserted. Whenever the reference frequency drifts more than 10%, the
3314A auto-acquisition re-establishes phase lock. When the Fin X N light is
flashing, the 3314A is acquiring phase lock. The acquisition procedure used by
the 3314A is:

-measure the reference frequency.

-display E20 and stop acquisition if the reference frequency is unstabie.
-set the 3314A frequency to N times the reference frequency.

-turn the phase locked loop ON and acquire lock.

The 3314A will not proceed past the measurement step if the reference frequency
is changing (see Pre-Tuning the 3314A’s Oscillator). The 3314A may be able to
acquire phase lock to a changing reference if you try the following:

-while in FREE RUN, set the 3314A frequency to N times the reference
frequency.

-set Frequency Range Hold ON.

-change the mode to Fin X N.

At this time, there are 2 primary concerns which will preclude acquiring phase
lock.

1. The 3314A’'s output frequency is limited to + 10% and -50% of the displayed
value. Note that the Fin X N light will flash when the frequency exceeds

+10%.

2. The reference frequency change must be within the bandwidth of the 3314A's
phase locked loop.
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MODE (cont)

The approximate bandwidth of the phase locked loop can be determined using this
formula:

DISPLAYED FREQ .72
BW. = .2
2N * A
where A = 1 if the EXT REF FREQ is < 2MHz
A = b if the EXT REF FREQ is = 2MHz
N = selected N parameter

Note that the 3314A will not update its frequency display unless the loop goes
out of lock (the Fin X N light flashes) and Frequency Range Hold is OFF.

Fin = N

The 3314A output frequency is the reference frequency divided by N. The
reference and 3314A frequency range is limited from 50Hz to 19.99MHz.

Lock acquisition by the 3314A is completely automatic unless Frequency Range
Hold is asserted. Whenever the reference frequency drifts more than 10%, the
3314A auto-acquisition re-establishes phase lock. When the Fin + N light is
flashing, the 3314A is acquiring phase lock. The acquisition procedure used by
the 3314A is:

-measure the reference frequency.

-display E20 and stop acquisition if the reference frequency is unstable.
-set the 3314A frequency to N times the reference frequency.

-turn the phase locked loop ON and acquire lock.

The 3314A will not proceed past the measurement step if the reference frequency
is changing {see Pre-Tuning the 3314A's Oscillator). The 3314A may be able to
acquire phase lock to a changing reference if you try the following:

-while in FREE RUN, set the 3314A frequency to the reference frequency
divided by N.

-set Frequency Range Hold ON.

-change the mode to Fin = N.
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MODE (cont)

At this time, there are 2 primary concerns which preclude acquiring phase lock.

1. The 3314A’s output frequency is limited to + 10% and -50% of the displayed
value.

2. The reference frequency change must be within the bandwidth of the 3314A's
phase locked loop.

The approximate bandwidth of the phase locked loop can be determined using this
formula:

DISPLAYED FREQ 72

BW. = .2
2A

where A = 1 if the EXT REF FREQ is < 2MHz
A 5 if the EXT REF FREQ is = 2MHZ

Note that the 3314A will not update its frequency display unless the loop goes
out of lock (the Fin +~ N light flashes) and Frequency Range Hold is OFF.

Pre-tuning The 3314A’s Oscillator

The 3314A’s phase-lock capability can be greatly extended if you pre-tune its
oscillator frequency using the VCO or FM modulation capabilities.

Use the VCO input if you have a signal that is proportional to the reference fre-
quency. You will probably have to turn auto-acquisition off with FREQ Range Hold
and set the 3314A’s center frequency manually. Any error between the VCO in-
put signal and the reference frequency must be corrected by the 3314A’s PLL and
hence, must be within the loop bandwidth. The 3314A’s output frequency can
range +10% to -50% without losing lock.

Note that when the 3314A’s output frequency deviates >10% from the

displayed frequency, one of the ¢ LCK lights will flash. This does not necessarily
indicate an out of lock condition.
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OPERATOR ALERTS

The 3314A will automatically re-program certain parameters when an operator
selects related functions or in the case of DC Offset, Marker Frequency and ARB
Frequency, when the operator tries to program the 3314A to values that are not
allowed. This feature helps the operator by not forbidding an operation because of
an arbitrary operating rule, or because the functions were selected out of order.
Since the operator may not expect these changes, the 3314A has Operator
Alerts.

The operator is ”Alerted” from the front panel when the 3314A causes the
altered parameter’s light to flash on and off very quickly.

The operator is ” Alerted” from the HP-IB by the SRQ message, only if bit #2 of
the Status Byte is unmasked. Note that bit #2 will never be set if masked.

Alerts While Programming DC Offset

The 3314A only allows DC Offsets of:

xx0Vdc
.XX2Vdc
xxbVdc
xx7Vdc

If you attempt to set the Offset to some other value, .xx3 for example, the
3314A will set the Offset to the closest allowed offset and ” Alert” the operator.

Alerts While Programming The Marker Frequency

If you attempt to set the Marker Frequency outside of the limits set by the Start
and Stop Frequencies, the 3314A will set the Marker Frequency to the closest
sweep end frequency and " Alert” the operator.

Alerts While Changing Modes

When you change from either of the Phase Lock modes to any other mode, the
Phase parameter limits change from +199.9° to +90°. If the Phase prior to
changing modes was > +90°, the 3314A will set the phase = 0° and " Alert”
the operator.
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OPERATOR ALERTS (cont)

Alerts When Entering Linear or LLog Sweep

When you enter either sweep type or change from Linear to Log Sweep, the lower
time limit changes from .002ms (non-sweeping Trigger Interval} to 7.20ms (Linear
Sweep Interval) to 40.00ms (Log Sweep Interval). The 3314A will set the time to
the new lower limit and “ Alert” the operator.

Alerts When Programming ARB Frequency

ARB Frequency is limited to 1/(multiples of A t). If you attempt to set the ARB
Frequency to a value that is not allowed, the 3314A will select the closest allow-
ed frequency and " Alert” the operator.
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OUTPUTS

The 3314A has the following outputs:

-Main Signal Output

-SYNC Output

-Trigger Output (active when Trigger is internal)
-X Axis/Phase Output

-Z Axis Output

-X3 Output (Option 001)

All of the connectors are of the BNC type. The shields are connected to the
3314A’s chassis and protective earth terminal.

Main Signal Output

This fully protected output has a characteristic output impedance of 50Q. This
output must be terminated with a 50Q load before the displayed amplitude is cor-
rect and before the specifications apply. Operation into >50% is allowed with a
proportional increase in amplitude and offset. Operation into <50 is allowed with
a proportional decrease in amplitude and offset. When operating into other than
500, expect the performance to decrease, especially at higher frequencies because
of transmission line mis-matches.

Qutput Overload "E51”. The 3314A main signal output will disconnect itself from
externally applied voltages greater than + 15V peak. E51 is displayed while this
voltage is present. The 3314A will automatically reconnect itself after the voltage
is removed.

SYNC Output

This fully protected output has a characteristic output impedance of ~50Q when
terminated into <50Q. When terminated into > 501, it will deliver TTL compatible
levels (OV to >2.5V). The maximum unloaded voltage is limited to ~ 3V. The
SYNC output will disconnect itself from externally applied voltages outside the
range of -.5V to +5.5V.
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OUTPUTS (cont)

MAIN

Figura 6. SYNC Output Relationships
Trigger Output

The Trigger port is an output when the selected trigger source is internal. This
port provides a squarewave (OV and ~3V) from a 1k source impedance whose
edges are related to the internal trigger interval generator. The Trigger port is pro-
tected from externally applied voltages up to + 15V.

X Axis/Phase Output

When sweeps are active, this output produces a voltage ramp from -5V to +5V
whose voltage is proportional to the sweep frequency.

When sweeps are not active, this output produces a voltage from -3.2V to +5V
that is proportional to the magnitude of the Start/Stop Phase or -5V to + 5V that
is proportional to the Phase offset during phase locked loop operation.

X3 Output (Option 001)

When the Main output is terminated into 50Q and the X3 Output is terminated in-
to >500Q, the output amplitude and DC offset will be 3 times the displayed
value. This output cannot source more than 30mA peak current without clipping
the output waveform.
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OUTPUTS (cont)

| cATE & BURST MQDES
+5 +5 ——t-
] 7
I 4
\ | Y
o 0— /
| / /
\./ )4
| il / A
V
s L s
PHASELOCK MODES
| 1 I
-1998  -90 0 490 +1999 START FREQ STOP FREQ
}—FREE RUN SWEEP INTERVAL —
X DRIVE VOLTAGE VS PHASE —— GATED SWEEP (NTERVAL ——

X DRIVE VOLTAGE VS SWEEP FREQUENCY

Figure 7. X AXIS Output

Z Axis Output

This output produces three voltage levels to control the intensity of an
oscilloscope display. The sense of this output can be inverted by Service Trained
Personnel using instructions located in the Service Manual.

EEEmmREuEE

BLANKING PULSE
+15 —

MARKER PUYLSH

’>4

START FREQ STOP FREQ
Z AXIS VOLTAGE VS SWEEP FREQUENCY

Figure 8. Z AXIS Output

69



PRESET

The PRESET key and the “PR” HP-IB command reconfigure the 3314A to an in-
itialized state. This configuration is especially useful as a repeatable operating
state to begin programming from and as a quick way to recover from complex
operating states. The 3314A funcions and their initialized states are:

Praset Condition

Function Preset Condition Function

Amplitude

100mVp-p {10mVp-p at turn on}

SRQ Mask {Status Byte)

not affected

Amplitude Modulation Off Start Frequency TkHz
ARB Mode Off Status Byte (HP-IB) not affected
ARB Waveforms not affected Stop Frequency 10kHz

Calibration

Data Transfer Mode
A t (ARB)
Display Errors (HP-IB)

Executes a CAL ALL

not affected
not affected
not affected

Storage Registers
Sweep

Sweep Mask (Status Byte)

not affected

Off

not affected

Frequency 1kHz Sweep Interval (Linear) 10ms

Frequency Modulation Off Sweep Interval (Log) 40ms
Symmetry 50%

Function Invert Off

Manual Sweep Off Trigger Interval 10ms

Marker Frequency 5kHz Trigger Slope ! (positive)

Mode Free Run Trigger Source Internal

N 1 Trigger Threshold 1v (TTL)
VvCQ Off

Offset ovDC

Phase O Degrees Vector Height (ARB} not affected

PLL Mask (Status Byte) | not affected Vector Length (ARB) not affected

Range Hold Off Vector Marker (ARB) not affected

The BLUE shifted ARB key or the “ AR2” HP-IB command, intitializes the current ARB waveform.
The following ARB parameters are affected:

Function Initialized Condition Function Initialized Condition
Amplitude 100mVp-p Vector #1
At 0.2ms Vector Height 00C
Frequency 2.5kHz Vector Length 001
Function Triangle
Function Invert Off Vector #2
Vector Height 1FO0 *

Mode Free Run Vector Length 001
Modulation Off
Offset ovDC Trigger Slope / (positive)
Phase O Degrees Trigger Source External
Number of Vectors 2 Trigger Threshold 1V

Vector Marker 001

*The Vector Height of the last vector is “ 1FO0” to indicate that it is not programmable.

How to COMPLETELY Preset the 3314A

If you hold the PRESET key in while power is cycled Off and then On, the 3314A
resets all of its memory. After the normal start up, the 3314A will display “EQ9”
for 1/2 second. This feature should be used whenever you think the 3314A is
malfunctioning to clear the non-volatile memory.
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SPECIFICATIONS

The specifications listed here are taken from the Service Manual at the time this
manual was printed. They may not apply to your instrument if the manuals were
not printed at the same time. Refer to the Service Manual to determine the exact
specifications that apply to your instrument. This table contains specifications on-
ly. The rest of this manual deals with operating characteristics and includes
specifications where necessary.

Frequency Accuracy

Frequency
.001Hz IHz P kHz IMHz 20MHz
HP-1B
NUMBER | w l w ] \ ‘ U T
| M\\ Hw l H |
1 ‘ 1+{.4% OF SETTING +.004Hz) | | ‘
! (R R [T i
2 K f‘ ‘% | el + (4% OF SETTING +I.O4Hz) R M
o | | T gt gt ||
| H\ _ H‘H VL L N G o
4 ‘ M; mm | H Tm | %‘ +(2% OF SETTING + 2Hz) \
[l 1
5 ! ‘ +1.2% OF SETTING + 20Hz) L H’ ] | : “ | H |
RN NN
6 \‘ M £(.2% OF SETTING +200Hz) m h L H |
| “l | HHH(HO]\/HB\F‘\ SE\_I_\_'\_'I’I\‘\g \51(')H , H)i ‘ 1 L 5 |
* : ot % + T T
’ | ‘ !li } \ H'w P mprﬂnr\n y\eﬂn R ‘
g* | |1 | H +( 01% OF SETTING + 50ppmiyean b
il ki f T T e
SR A O

@masmmmmm ) DENOTES FREQUENCY RANGE USING AUTO-RANGING.
@ DENOTES EXTENDED FREQUENCY RANGE USING RANGE HOLD.
O FREQUENCIES UP TO BUT NOT INCLUDING THIS POINT ARE ALLOWED.
* FREQUENCY IS SYNTHESIZED IN RANGES 7 AND 8 IN THE FREE RUN MODE WITH VCO = OFF.

ACCURACY APPLIES IN THE FREE RUN MODE WITH SYMMETRY = 50% (FIXED), AND VCO
= OFF AND WITH RANGE HOLD ON OR OFF.
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SPECIFICATIONS (cont)

Amplitude

Absolute Amplitude Accuracy:

+(1% of display +.035Vp-p), sinewave and squarewave
+(1% of display +.06Vp-p), triangle

Amplitudes: 1.00Vp-p to 10.00Vp-p (Range 4)
Frequency: 10kHz
Auto-Range: ON

Flatness--sine wave:

Relative to 10kHz, 1.00 V to 10.00Vp-p {Range 4)

20Hz 50kHz 1TMHz  19.99MHz
.07dB .33dB 1.5dB

Step Attenuator Accuracy:

.001Hz 50kHz 19.99MHz
20dB

] .3dB
40dB .05dB
60dB .5dB

72

witawmguagaagiwaammraraoaanaoaoraoraryroninonnopnan



{
i

(L L L A T LT

UL L A L L L 1 A A A LA L LT

|
I

AT AR A L A L L L A AN &

SPECIFICATIONS (cont)

DC Offset

Offset Accuracy:
+(3% of display +10 mVDC +0.5% of AC Amplitude Range)

Frequency: < 100kHz
Auto-Range: ON

Residual DC Offset:
< +.5% of AC Amplitude Range

Setting: OVDC
Frequency: = 100kHz

Symmetry

Symmetry Accuracy (Fixed):
50% +0.2%
Fixed Symmetry: 50% (SYM light OFF)
Frequency: 1Hz to 100kHz
Function: square wave
Symmetry Accuracy (Variable)

+0.5% of period:

Frequency: 1Hz to 100kHz
Function: square wave
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SPECIFICATIONS (cont)

Phase

Phase Offset--Phase lock Modes:

Accuracy: +2° {(50Hz to 25kHz)

Phase Offset is referenced to the signal output for Fin = N or the trigger input
for Fin X N.

Start/Stop Phase--Burst Modes:

Accuracy: *+ 3° (applies from .001Hz to 1kHz)
Function Characteristics

Sine Harmonic Distortion:
Individual harmonics will be below these levels, relative to the carrier level.
Offset = OV. Function Invert = OFF. *Add 4dB for ambient temperature O to
5°C or 45 to b5°C.

20Hz 50kHz 1999kHz 19.99MHz

—5bdB* - 40dB —25dB

Square Wave Rise/Fall Time:
<9ns, 10% to 90% of a 10 Vp-p output
Square Wave Aberrations:
<b5% at 10 Vp-p output
Triangle Linearity:
+0.2% of the p-p voltage
Frequency: .01 Hz to 1kHz, Amplitude = 10 Vp-p

Deviation is from a best fit straight line, from 10% to 90% of each
ramp.
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SPECIFICATIONS (cont)

Internal Trigger Interval

Period Accuracy: *(0.01% + 50 ppm/year} of displayed interval (excluding
sweep intervals)

Frequency Sweep
Sweep Frequency Accuracy--Manual Sweep:
+(0.2% of Stop Freq +0.1% of Stop Freq Range), Stop Freq Range
= 200kHz

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

Modulation
Amplitude Modulation Envelope Distortion:
< —40dB
Carrier: = 1MHz, 10Vp-p, sine wave
Modulating Input: 1kHz, sine wave
Index of Modulation: 95%
VCO Linearity:
+0.15% of p-p frequency, .1Hz through 200kHz Range
+ 1% of p-p frequency, 2MHz Range

+3% of p-p frequency, 20 MHz Range

—8 Vdc to +1 Vdc input (—80% to +10%)
Deviation is from a best fit straight line.
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SPECIFICATIONS (cont)

Option 001--Simultaneous X 3 Output

Specifications for Option 001 were not available for this printing.
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SPECIFICATIONS (cont)

General

Specifications apply when:
Main signal output is terminated into 50 +0.1 ohms
Warm-up is = 30 minutes
Within £5°C, and 24 hours of last internal calibration
Temperature 0° to 55°C

Relative Humidity =95% at 40°C
Altitude < 15,000 ft.

Storage Limits:

Temperature -40°to +75°C
Altitude < 50,000 ft.

Power:

100/120/220/240 V, +5% —10%, 48 to 66 Hz
90 VA maximum

Weight:

7.3 kg (16 Ibs) net
10.5 kg (23 Ibs) shipping

Dimensions:
132.6 mm (5.22 in) high
212.3 mm (8.36 in) wide
419.0 mm (16.50 in) deep
Accessories Included:
11048C 50 ohm feed through

Accessories:

Transit case for one 3314A; -hp- #9211-2677
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STORE & RECALL

The 3314A has 6 registers (O through 5) where non-ARB front panel settings can
be stored. Register O is reserved for the front panel setting at power off. Register
1 through 5 are reserved for the operator. In addition to these non-ARB registers
are 6 more ARB registers (ARB O through ARB b).

How to Store and Recall Front Panel Settings

You can store the current {non-ARB) settings using the STO key followed by one
of the keys in the top row of the Entry key group. The register number where the
settings will be stored are located to the upper right of each key. To recall a front
panel, use the RCL key followed by one of the Entry keys. RCL O will recall the
front panel setting when the 3314A last lost power or was turned Off. Note that
if a series of power failures occurs, you will still be able to recover the last front
panel setting you used.

How to Recall ARB Waveforms

There are 6 ARB waveforms stored in the 3314A. The wave parameters are
stored into the proper ARB register as the waveform is created. There is no key or
command to store an ARB waveform. To recall a waveform, use the RCL and ARB
keys, followed by one of the keys in the Entry Group. The number to the upper
right of each key indicates the ARB wave that will be recalled. The 3314A will
display “Arx” for 1/2 second to indicate which ARB wave was recalled.
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REMOTE OPERATION

This section contains remote (HP-IB) operating information organized into the
following topics:

The HP-IB
What is the HP-IB
How does the HP-IB operate

HP-IB specifications summary
The 12 HP-IB Messages

The 3314A and the HP-IB
The 3314A’s HP-IB capability

3314A/HP-IB verification
Analyzing bus problems

The 3314A’s HP-IB Address
How to view the 3314A’'s HP-IB Address

How to change the 3314A’s HP-IB Address
Listen Only

The Clear Message

The Data Message
Immediate Execution Type Commands
Function Select Type Commands

Data Entry Type Commands
Query Type Commands

The Status Byte

Bit Definitions
Masking the Status Byte

The Trigger Message

HP-IB Programming Summary
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THE HP-IB

What Is The HP-IB

The Hewlett Packard Interface Bus is an easy to use, high performance bus struc-
ture that links the 3314A and other instruments, desktop computers and minicom-
puters into automated measurement systems. The HP-IB is a worldwide instrumen-
tation interface standard (IEEE Standard 488-1978, ANSI| Standard MC 1.1 and
IEC Recommendation 625-1).

How Does The HP-IB Operate

All of the active interface circuits are contained within the various HP-IB devices.
The interconnecting cable is entirely passive. The cable’s role is limited to connec-
ting all of the devices in parallel, so that data can be transferred from one device
to another.

Every participating device must be able to perform at least one of these roles:
TALKER, LISTENER, or CONTROLLER. A TALKER transmits data to other devices
called LISTENERS. Most devices can perform both roles, but not at the same time.
A CONTROLLER manages the operation of the bus system by designating which
device is to Talk and which device(s} are to Listen at any given time. The 3314A
can be a Talker and a Listener, however, it has no Controller capabilities.

The minimum HP-IB system consists of one TALKER and one LISTENER without a
CONTROLLER. In this configuration, data transfer is limited to one direction
because one device must be manually set to “"TALK ONLY” and the other device
must be manually set to “LISTEN ONLY"”. The 3314A can be set to Listen Only,
but not to Talk Only.

The full flexibility and power of the HP-IB is realized when a CONTROLLER is add-
ed to the system. An HP-IB CONTROLLER participates in the measurement by be-
ing programmed to:

- schedule measurement tasks

- set up instruments

- monitor the measurement

- interpret‘ and operate upon the results
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THE HP-IB (cont)

HP-IB Specifications Summary

Number of Interconnected Devices:
Up to 15 maximum on one contiguous bus.
Interconnection Path/Maximum Cable Length:

Star or linear bus network; total tranmission path length =2 metres times
number of devices, or 20 metres, whichever is less.

Message Transfer Scheme:
Byte-serial, 8 bit-parallel asynchronous data transfer using a 3 wire handshake.

Data Rate:

One megabyte per second, maximum over limited distances, actual data rate
depends upon the capability of the slowest device involved in the transmission.
(The 3314A’s maximum data rate is approximately 3ms per character when
using Data Transfer Mode 2.)

Address Capability:
Primary addresses: 31 talk, 31 listen. Secondary addresses: 961 talk, 961
listen. 1 Talker and 14 listeners, maximum at one time. (The 3314A does not
have secondary, extended address capability.)

Control Shift:
In systems with more than one controller, only one can be active at a time. The
active controller can pass control to another controller, but only the system con-
troller can assume unconditional control. Only one system controller is allowed.

The system controller is hard-wired to assume bus control after a power failure
or other catastrophic calamity.

Interface Circuits:

Driver and receiver circuits are TTL compatible.

82

nwiwamgragaengwiTrrIrrRrRYIIOpoLpponNLmooTw



E o o

THE HP-IB (cont)

The 12 HP-IB Messages

There are 12 specific messages that can be sent via the HP-IB. You may not use
all 12, nor does the 3314A respond to all 12, however, knowledge about each is
required if you wish to optimize your HP-IB system.

T A0 A A X L L L L R L L L Y AL O O O o

Example (-hp-9845)

CLEAR

Causes the 3314A to reconfigure as if the PRESET key had been pressed.
(see THE CLEAR MESSAGE)

CLEAR 7
CLEAR 707
OUTPUT 707;"'PR"

CLEAR LOCKOUT/SET LOCAL

Enables the 3314A's LOCAL key and switches all devices from remote to
local

LOCAL 7

DATA

This message is used to configure the 3314A. This message is also used
to make the 3314A return information requested with query. (see
THE DATA MESSAGE)

OUTPUT 707;"CA”
OUTPUT 707;"MO2"
QUTPUT 707;"FR2MZ”
OUTPUT 707;"QER"’

LOCAL
Switches control of the 3314A from remote to local.

LOCAL 707

LOCAL LOCKOUT

Disables the 3314A's LOCAL key to secure the system from casual
operator interference.

LOCAL LOCKOUT 7

PARALLEL POLL

Controller request that all devices previously programmed to respond, send
their Status Bit. The 3314A does not respond.

PASS CONTROL

Shifts system control from one controller to another. The 3314A does not
respond.

REMOTE

Switches control of the 3314A from local to remote when it is addressed.

REMOTE 7
REMOTE 707

REQUEST SERVICE

When unmasked, one or a combination of 3314 A operating conditions can
set bus line SRQ true, requesting service from the controller. {(see THE
STATUS BYTE}

SERIAL POLL

Controller request that the 3314A send its Status Byte. Encoded into the 8
bits are the states of several 3314A operating parameters. (see THE
STATUS BYTE)

STATUS 707;S

TAKE CONTROL/ABORT 1/0 ABORTIO 7
Unconditional assumption of control by the system controller; haits all bus
activity. The 3314A becomes unaddressed.
TRIGGER
TRIGGER 7
The 3314A responds to a HP-IB Trigger as it would to any other external | TRIGGER 707

triggaer to gate the output signal on or off, start N or 1/2 Cycle bursts and
start single sweeps. {see THE TRIGGER MESSAGE)
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THE 3314A AND THE HP-IB

THE 3314A’s HP-IB Capability

The 3314A has these capabilities, as defined by IEEE Standard 488-1978:

SH1 AH1 T6 TED L3 LEO SR ALY PPO DCY DT1 (O E2

I— 3-state drivers

no Controller capability

— complete Device Trigger capability

L— complete Device Clear capability

'— no Parallel Poll capability

L— complete Remote/Local capability

L— complete Service Request capability

— Extended Listener capability

— Basic Listener; Unaddress if My Talk Address; Listen Only

\— no Extended Talker capability

L— Basic Talker; Unaddress if My Listen Address; no Talk Only

L— complete Acceptor Handshake capability

— complete Source Handshake capability

The 3314A’'s data transfer rate is approximately 3ms per character when using
Data Transfer Mode 2. Data transfer rate is dependent upon the specific Program-
ming Code sent in Data Transfer Mode 1.
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THE 3314A AND THE HP-IB (cont)

3314A/HP-IB Verification

Refer to the Controller Operating Manual and find the section describing the HP-IB
REMOTE Message. When this message is sent to the 3314A, the REMOTE annun-
ciator should light. If this does not occur, recheck the cabling, the 3314A address
and the syntax of the controller statement. Here are 2 examples of the REMOTE
Message as implemented by several -hp- controllers:

REMOTE 707 -hp- 9826/9835/9845/85 "BASIC”
rem 707 -hp- 9825/9826 "HPL”

Analyzing Bus Problems

Hardware and software problems tend to have the same set of symptoms on the
HP-IB. In response to the need to quickly find the source of the problem, -hp-
developed the 59401A Bus System Analyzer. It simplifies diagnosis of bus prob-
lems by allowing the user to see the status of all bus lines, including the actual
ASCII characters on the bus data lines. Because the 59401A can drive all bus
lines, it can completely exercise another Talker, Listener, or Controller.
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THE 3314A’'s HP-IB ADDRESS

How To View The 3314A’s HP-IB Address

The 3314A’s HP-IB address is set to 7 at the factory and stored in a non-volatile
memory (there are no address switches). To make the 3314A display its address:

1. Press the BLUE shift key and then the LOCAL key. The current address will be
displayed for 1/2 second.

How To Change The 3314A’s HP-IB Address

Every device on the HP-IB must have a unique address. The 3314A address can
be set at any address between O and 30, inclusive. When choosing an address,
remember that the controller also has an address (usually 21). To change the
HP-IB address:

1. Press the RECALL and then the LOCAL key to display the current HP-IB ad-
dress.

2. Rotate the Modify knob to change the HP-IB address.
3. Press the STORE and then the LOCAL key to execute the entry.

The 3314A’s HP-IB address is stored in a non-volatile memory. If the contents of
this memory is destroyed, the HP-IB address defaults to 7. The 3314A will display
EQO9 at power on when the contents have not been retained.

The Talk and Listen addresses are ASCIl characters. When a device receives one
of these characters while ATN is true, it will become addressed. The ASCII
character ? will unaddress all devices. The Device address (set from the 3314A
front panel) is used by most newer HP-IB controllers which automatically send the
Talk and Listen address characters.
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THE 3314A’s HP-IB ADDRESS (cont)

Listen Only

When the HP-IB address is incremented past 30, the 3314A switches to Listen
Only and displays “L-O”. In this mode, the 3314A receives every byte of informa-
tion on the bus, and assumes that the code was intended for its own use. If infor-
mation is sent to the 3314A that it can not understand, the 3314A will ignore
those commands and set the appropriate errors. If the 3314A is addressed to
Talk, the bus will “hang up” because the 3314A’s Talk capability is overriden by
Listen Only. The primary application for Listen Only, is in a HP-IB system with a
Talk Only device, such as a card reader.

Device/Listen/Talk Addresses

Use the table that follows if you are using a controller in the command mode or a
controller that requires the talk and listen addresses instead of the device address:

Table 5. HP-IB Addresses

Device Talk Listen
(o] @ SP
1 A !
2 B "
3 (4 #
4 D $
5 E %
6 F &
7 G ' (3314A factory setting)
8 H (
g | )

10 J *
11 K +
12 L .
13 M
14 N .
15 (0] /
16 P 0
17 Q 1
18 R 2
19 S 3
20 T 4
21 U §  (usually the controller)
22 \Y 6
23 w 7
24 X 8
25 Y g
26 Zz :
27 [ ;
28 \ <
29 | =
30 ~ >
Listen Only
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THE CLEAR MESSAGE

The 3314A responds to the device clear message (DCL), the selected device clear
message (SDC) and the command ”“PR” by configuring itself to its initialized state.

Basic Language {-hp-9845) EXAMPLES:

all on 7 CLEAR 7
3314A only CLEAR 707
3314A only OUTPUT 707;” PR”

HPL LANGUAGE (-hp-9825) EXAMPLES:

all on 7 clr 7
3314A only clr 707
3314A only wrt 707,” PR”

e

|

The functions affected by the clear message with the ” preset” conditions are:

Function Preset Condition Function Preset Condition
Amplitude 100mVp-p (10mVp-p at turn on) Range Hold Off
Amplitude Modulation Off SRQ Mask (Status Byte) not affected
ARB Mode Off Start Frequency 1kHz

ARB Waveforms
Calibration

Data Transfer Mode
A t (ARB)

Display Errors {HP-1B)
Frequency

Frequency Madulation

Function invert
Manual Sweep
Marker Frequency
Mode

N

Offset
Phase
PLL Mask {Status Byte}

not affected
Executes a CAL ALL

not affected
not affected
not affected
1kHz

Off

Off

Off

BkHz
Free Run
1

ovDC

O Degrees
not affected
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Status Byte (HP-1B)
Stop Frequency

Storage Registers

Sweep

Sweep Mask (Status Byte)
Sweep Interval {Linear)
Sweep Interval {Log)

Symmetry
Trigger Interval
Trigger Slope
Trigger Source
Trigger Threshold

VvCO
Vector Height {ARB}

not affected
10kHz

not affected
Off

not affected
10ms

40ms

50%
10ms

/ (positive)
Internal

1V (TTL)

Off
not affected
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THE DATA MESSAGE

The Data Message is used to send Programming Codes to the 3314A. Programm-
ing Codes and front panel key functions have a 1 to 1 relationship in most cases,
that is, to change the mode to Gate, the Program Code "MO2” would be sent.
MO2 is the remote equivalent of pressing the GEN key in local. Exceptions to this
rule are:

Front panel functions not aliowed in remote operation:

Shift Cursor Right

Shift Cursor Left

Continuous Tuning (The Modify knob)

HP-IB Address Viewing and Selection

BLUE shift key (shifted functions have their own programming codes)

Remote functions not allowed from the front panel:

Data Transfer Mode Selection

Display Errors (ON or Off)

SRQ Mask

Status Byte Masking

Status Byte
3314A Program Codes have been categorized into 4 distinct groups to help ex-
plain them. The 3314A does not distinguish between these categories. The
4 categories are:
Immediate Execute Commands

2 |etter commands causing immediate action

Function Select Commands

2 letter prefix plus a qualifier digit that selects a particular state of that func-
tion
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THE DATA MESSAGE (cont)

Data Entry Commands

i i nir w |

2 letter prefix followed by numerical data and then a 2 letter suffix denoting
the units and executing the entry

Query Commands

Q followed by a 2 letter command to make the 3314A return the state or ex-
act value of the queried parameter
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THE DATA MESSAGE
(Immediate Execute Commands)

The syntax for execution commands is:
OUTPUT------ command------ EOS

EOS (End of String) = ASCIl Line Feed
BASIC LANGUAGE (-hp-9845) EXAMPLES:

OUTPUT 707;"CA”
OUTPUT 707;" CACDRU”

HPL LANGUAGE (-hp-9825) EXAMPLES:

wrt 707,” CA”
707,” CACDRU”

The Immediate Execute commands are:

Function Command
Calibrate ALL CA
Calibrate Disable CcD
Calibrate Enable CE
Calibrate Frequency CF
Delete Vector (ARB) DV
Insert Vector (ARB) v
Manual Trigger MN
Preset PR
Range Down RD
Range UP RU
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THE DATA MESSAGE
(Function Select Commands)

The syntax for function select commands is:
OUTPUT------ command------ qualifier------ EOS
EOS (End Of String) = ASCII Line Feed
BASIC LANGUAGE (-hp-9845) EXAMPLES:

OUTPUT 707;" AM1”
OUTPUT 707;” AM1FMO”

HPL LANGUAGE (-hp-9825) EXAMPLES:

wrt 707,” AM1”
wrt 707,” AMT1FMO”
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THE DATA MESSAGE
(Function Select Commands) (cont)

The function select commands are:

AL L A L AL L AL AL A A A L AL A A A A L A AR AR AR AR AR/ 4

|
s

LN L L L L L L

Function and Command and Function and Command and
Selection Qualifier Selection Qualifier
Amplitude Modulation AM Recall Front Panel RC
OFF 0] Register O 0
ON 1 Register 1 1
ARB AR Register 2 2
OFF o] Register 3 3
ON 1 Register 4 4
ON and Initialize 2 Register 5 5
Data Transfer Mode DM Recall ARB Wave RW
Unbuffered (serial) 0] Sets ARB ON and recalls
96 Byte Buffer 1 Wave O 0]
Display Errors DE Wave 1 1
OFF 0 Wave 2 2
ON 1 Wave 3 3
Frequency Modulation FM Wave 4 4
OFF (0] Wave 5 5
ON 1
Funtion Invert Fl SRQ MASK (see the text)
No inversion 0
Inverted 1 Store Front Panel SO
Function Select FU Register 1 1
AC OFF (DC ONLY) o] Register 2 2
Sine 1 Register 3 3
Square 2 Register 4 4
Triangle 3 Register 5 5
Manual Sweep MA
OFF o] Sweep SW
ON 1 OFF 0
Mode Select MO Linear {100:1 max) 1
Free Run 1 Log (7 decades max) 2
Gate 2
N Cycle 3 Sweep Mask (bit #5) SM
1/2 Cycle 4 Masked (always =0) 0
Fin X N 5 =1 at sweep start 1
Fin / N 6 =1 at sweep stop 2
PLL Mask (bit #5} PM =1 at either 3
Masked {always=0) [0}
=1 on acquiring lock 1 Trigger Threshold Level LV
=1 on losing lock 2 +1 Volts 1
=1 on either 3 0 Volts 2
Range Hold RH
OFF 0 Trigger Slope SL
Range 1 1 Positive 1
Range 2 2 Negative 2
Range 3 3
Range 4 4 Trigger Source SR
Range 5 5 Internal 1
Range 6 6 External 2
Range 7 7
Range 8 8 VCO vC
OFF 0
ON 1




THE DATA MESSAGE
(Function Select Commands) (cont)

DATA TRANSFER MODE. There are 2 HP-IB data transfer modes: Unbuffered and
Buffered. At turn-on, the 3314A data transfer mode is unbuffered. As each com-
mand is accepted by the 3314A, it is executed. The next byte of HP-IB informa-
tion cannot be accepted until the previous command has been processed. The se-
cond mode loads up to 96 bytes of HP-IB data intc a buffer. When the EOS (End
of String) character is received, the 3314A starts to process the commands in the
order they were received. The maximum data rate in the buffered mode is 3ms per
character.

DISPLAY ERRORS. All errors are displayed for about 1/2 second immediately after
they are detected. While they are displayed, no other programming can occur.

MANUAL SWEEP. Manual Sweep can be turned ON and OFF via the HP-IB,
however, the real importance of Manual Sweep is in the local operating mode.
Manual Sweep Frequency cannot be set via the HP-IB.

PLL MASK. Bit 5 of the Status Byte is maskable. Depending upon the mask, and

the state of the PLL (phase locked loop), bit 5 will be set (1) or reset (Q}. Before
bit #5 will be set, both the Status Byte mask and the PLL mask must be set.
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THE DATA MESSAGE
(Function Select Commands) (cont)

SRQ MASK. Each bit of the Status Byte (except bit #6) can be masked (no Ser-
vice Request) or unmasked (Service Request when = 1) via the HP-IB. Note that a
bit cannot be set until after it has been unmasked. This function is not available
from the front panel. The Program Codes to Mask/Unmask the Status Byte are:

3 2 1 0 Status Bit Number
ML
@ MASK MASK MASK MASK
A MASK MASK MASK  UNMASK
B MASK MASK  UNMASK MASK
C MASK MASK UNMASK UNMASK
D MASK UNMASK MASK MASK
E MASK UNMASK MASK  UNMASK
F MASK UNMASK UNMASK MASK
G MASK UNMASK UNMASK UNMASK
H UNMASK MASK MASK MASK
| UNMASK MASK MASK  UNMASK
J UNMASK MASK UNMASK MASK
K UNMASK MASK UNMASK UNMASK
L UNMASK UNMASK MASK MASK
M UNMASK UNMASK MASK  UNMASK
N UNMASK UNMASK UNMASK MASK
[0} UNMASK UNMASK UNMASK UNMASK
7 6 5 4 Status Bit Number
MH
@ MASK MASK MASK
A MASK MASK  UNMASK
B MASK UNMASK MASK
Cc MASK UNMASK UNMASK
D MASK MASK MASK
E MASK MASK  UNMASK
F MASK UNMASK MASK
G MASK UNMASK  UNMASK
H UNMASK MASK MASK
| UNMASK MASK  UNMASK
J UNMASK UNMASK MASK
K UNMASK UNMASK UNMASK
L UNMASK MASK MASK
M UNMASK MASK  UNMASK
N UNMASK UNMASK MASK
o} UNMASK UNMASK  UNMASK

SWEEP MASK. Bit 5 of the Status Byte is maskable. Depending upon the mask
and the state of the sweep, bit b will be set {=1) or reset {=0). Before bit #5
will be set, both the Status Byte mask and the Sweep mask must be set.
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THE DATA MESSAGE
(Data Entry Commands)

The syntax for data entry commands is:
OUTPUT----prefix----data----units----EQOS EQOS (End Of String) = ASCIl Line Feed

Numeric entries must be in fixed point format. Floating point entries are not allowed
and cause Error 41.

BASIC LANGUAGE (-hp-9845) EXAMPLES:

OUTPUT 707;” AP1.23VO”
OUTPUT 707;” AP1.23VOFR10.7MZ”

HPL LANGUAGE (-hp-9825) EXAMPLES:

wrt 707, AP1.23V0Q”
wrt 707,” AP1.23VOFR10.7MZ”

Function and Command and Function and Command and
Units Units Units Units
Amplitude AP Start Frequency ST
milli-Volts p-p MV Hertz HZ
Volts p-p VO kilo-Hertz KZ
At DT Mega-Hertz MZ
milli-Seconds MS Stop Frequency SP
Seconds SN Hertz HZ
Frequency FR kilo-Hertz KZ
Hertz HZ Mega-Hertz Mz
kilo-Hertz K2 Symmetry Sy
Mega-Hertz \,¥4 Percent PC
Marker Frequency MK Sweep/Trigger Interval Tl
Hertz HZ milli-seconds MS
kilo-Hertz KZ Seconds SN
Mega-Hertz Mz Vector Height VH
N NM Enter EN
Enter EN Vector Length VL
Offset OF Enter EN
Volts DC vO Vector Marker VM
Phase PH Enter EN
Degrees DG
96
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THE DATA MESSAGE
(Query Commands)

The syntax for query functions is:
OUTPUT------ command------ EQS EOS (End Of String) = ASCIl Line Feed
BASIC LANGUAGE (-hp-9845) EXAMPLES:

OUTPUT 707;” QAP”
ENTER 707;A

HPL LANGUAGE (-hp-9825) EXAMPLES:

wrt 707,” QAP”
red 707 A

A query function makes the 3314A return the selected sub-set of the function, or
the exact value of the variable queried. The query must be the last command sent
to the 3314A. After receiving a query command, the 3314A must be addressed
to Talk. The 3314A can only respond to 1 query at a time.

The query commands are:

Function Command Function Commeand
Amplitude QAP Offset QOF
Amplitude Modulation QAM Phase QPH
ARB Mode QAR Start Frequency QsT
ARB Wave Number QRW Stop Frequency QsP
At QDT Sweep Qsw
Error Code QER Symmetry Qsy
Frequency QFR Trigger Interval QTl
Frequency Modulation QFM Trigger Level aLv
Function Invert QFI Trigger Slope QSL
Function Select QFU Trigger Source Qsh
Manual Sweep QMA vCo Qvce
Marker Frequency amMK Vector Height QVH
Mode amo Vector Length Qavi
N QNM Vector Marker avm
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THE STATUS BYTE

The Status Byte is an 8 bit word that the 3314A will output when involved in a
Serial Poli. The state of each bit (1 or O) indicates the status of an internal 3314A
function. A bit will be set after that bit has been unmasked and the bit condition
is satisfied. After the Status Byte is sent (all bits reset to 0), the bit{s) will not be
set again if the condition{(s) does not change.

Exceptions that will automatically reset a bit immediately after the 3314A sends
its Status Byte are:

OVERLOAD
TRIGGER when in Gate Mode
BUSY FLAG

BASIC (-hp-9845) EXAMPLE
STATUS 707;S

HPL (-hp-9825) EXAMPLE
rds (707)—S

7 [ 5 4 3 2 1 0 Status Byte Bit Numbers

I— 3314A Error or Failure
1 =Error or Failure
SRQ on C to 1 transition

Information Flag
1=Flag
SRQ on O to 1 transition

Operator Alert
1=Alert
SRQ on O to 1 transition

Output Overload
1 =0Overload
SRQ on O to 1 transition

Trigger Status
1="Trigger Occurred
SRQ on O to 1 transition

PLL or Sweep Status

see Pll Mask PROGRAM CODE or
see Sweep Mask PROGRAM CODE
SRQ on 0 to 1 transition

Service Requested
1=3314 set SRQ true

Busy Flag
1=3314 processing HP-IB codes
SRQ on 1 to O transition
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THE TRIGGER MESSAGE

The HP-IB Group Execute Trigger (GET) message, the MN Programming Code
(Manual Trigger) and pressing the MAN key cause the same action within the
3314A. In all cases the trigger source must be external (Programming Code SR2)
and the 3314A must be addressed to Listen before the 3314A will respond. The
3314A responds to the GET command within 2ms. The 3314A responds to MN
within 12ms. Triggers received when the 3314A is actively sweeping or produc-
ing ARB waveforms may take up to 50ms.

BASIC LANGUAGE (-hp-9845) EXAMPLES:
all devices on 7 TRIGGER 7
3314A only TRIGGER 707
3314A only OUTPUT 707" MN”

HPL LANGUAGE (-hp-9825) EXAMPLES:

all devices on 7 trg 7

3314A only trg 707

3314A only wrt 707,” MN”

Made Action
Free Run

no sweep | -no action

sweep | -Starts the sweep. The sweep stops and resets to the start frequency, automatically.
-Ignored if the 3314A is sweeping.

Gate
no sweep | -Gates Output ON if trigger slope is positive or ARB and then sets trigger slope to negative.
-Gates Output OFF if trigger slope is negative and then sets trigger slope to positive.
sweep | -Starts the sweep and gates the output ON if the sweep is not active and the trigger slope is
positive and then sets the trigger slope to negative. The sweep stops, and the output is
gated OFF, automatically.

-Sets the trigger slope to positive if the sweep is not active and the trigger slope is negative.
Used as an arming signal to prepare for the next gate.

-lgnored while the 3314A is sweeping.

N Cycle -Gates N Cycles of the output signal ON if the output is OFF.
-Ignored while the output is ON.

1/2 Cycle -Gates alternate 1/2 cycles of the output signal ON.

Fin X N -This operation is not useable because of the asynchronous nature of the HP-IB.
Fin / N -This operation is not useable because of the asynchronous nature of the HP-IB.
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HP-IB PROGRAMMING SUMMARY

HP-IB Address

The 3314A’s HP-IB 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 change 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

31144 Funstion %E f% Format Of Returned Date 23144 Fenetion _%Fm ] Farmet of Beterned Dot
——
Amplitude AP QAP AP Q00000dd.ddVO or Presst PR
milli-Voit p-p MV AP 000000d.dddVO or
, Voit p-p VO AP 000000.ddddVO or Range Down RD
AP 00000.0ddddvV0
Range Hold RH
Ampl Modulation AM QAM AMd OFF o
OFF 4 DC Offset 1102
ON 1 Amplitude 1to 4
Frequency 108
ARB AR QAR ARd
OFF o Range Up RU
ON 1
ONiClssr Wave 2 Racall (non-ARB) RC
Register Ctob
Caibrate All CA
Recsil Wave (ARB! RW ORW RWd
Calibrate Dissble <o ARB ON and recall
Wave Otws
Caiibrate Enabie ce
SRQ Mask, bits 0-3 ML
Calibrate Freq cF Mask @t
Dats Transter Mode DM SRQ Mask, bits 4-7 MH
Unbutfered 1 Mask @10
98 Byts Buffer 2
Start Frequency ST QsT ST 00dddddddd.HZ or
Delete Vector bV Herz KZ ST 000600ddd.dHZ or
kilo-Hertz Kz ST 000000dd.ddHZ or
At DT feindg DT QO000.0ddddSN or Megs-H MZ ST 000000d.dddHZ
milli-Seconds MS DT 0000.00ddddSN ege-Hortz 0000004 ddd!
Sscands SN Stop Frequancy sp asp SP 00dddddddd HZ or
Displey Errors e Hertz HZ SP 000000ddd.dHZ or
OFF o kilo-Hertz X2 SP 0000004d.ddHZ o
ON ' Megs-Hertz Mz SP 000000d.dddHZ
Error Codes QER ERdd Store inon-ARB} SO
Frequency R aFR FR 00dddddddd.HZ or Ragister Tws
Hertz HZ FR 000000ddd.dHZ or s SW asw SWd
Kilo-Hertz Kz FR 000000dd.ddHZ or g °
Mega-Hertz MZ FR 000000d.dddHZ Lineas 1
L
Freq Moduistion ™ aFm FMd 8 2
g;F ? Amplitude AP QAP AP 000000dd.ddV0 or
i ] Fld
Funcougg invert g as Swasp Status Mask SM
{bit § of Status Byte}
ON 1
Function FU QFU FUd Masked 4
OFF ° =1 at Start 1
Sine 1 =1 at Stop 2
Squere 2 =1 sither 3
Trisengle 3
Insert Vector v Symimetry sY asy SY 00000000dd.PC
Percent £C
Manual § MA ama MAd
i bt Sweap/Trig interval n an T1 0000C0AIdd.SN o
ON 1 milli-Seconds MS Ti 00000Q0ddd.dSN or
Seconds SN Ti 000000dd.ddSN or
MN Ti 00D0O00d.dddSN or
Manual Trigger T 000000.ddddSN or
Marker Fraquency MK oMK MK 00dddddddd.HZ or T 00000.0ddddSN or
Hertz HZ MK 000000ddd.dHZ or Ti 0000.00ddddSN
kito-Hertz KZ MK 000000dd.ddHZ or |
Mega-Hertz Mz MK 000000d.dddHZ Trigger Levet w atv Lvd
1V Threshoid 1
Mode Mo QMo Mod OV Threshold 2
Fres Run 1
Gate 2 Trigger Siops SL asL Sld
N Cycle 3 Positive 1
142 Cycle 4 Negative 2
Fin X N 5
Fin « N [y Trigger Source SR QsR SRd
internal 1
N NM GNM NM 000000dddd.EN External 2
Enter EN
vCo vC ave vCd
Oftset OF QOF QFs0000000d.ddv0 or OfFF o]
Voits DC vo QFs000000d.dddv0 ON 1
Phass PH QPH PH3000000ddd.dDG PHASE Veactor Height VH QvH VHs000000dddd.EN
degree oG Enter EN
PLL Status Mask PM Vector Length vt QvlL VL 000000dddd.EN
tbit 5 of Status Byts} Enter EN
Masked ¢
=1 at Lock . 1 Vector Marker VM QvM VM 000000dddd.EN
=1 a1 Unfock 2 Enter EN
=1 sither 3
d = ASCH digits O to 9.
8 = sign bit, ASCIl space or -.

All other characters are exactly as shown.

All returned data is followed by an ASCIl carriage return and line feed with HP-IB ECI

lins feed.

true, concurrent with the



HP-IB PROGRAMMING SUMMARY (cont)

Status Byte

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

7 (]

Unmasking The Status Byte

States Byte i1 Numborn

3314A Error or Faiture
1 =Error or Failure
SAQ an 0 to 1 transition

information Flag
1=Flag
SRQ on O to 1 transition

Qpaerator Alert
1=Alert
SRQ on O to 1 transition

QOutput Overload
1 =Overload
SRQ on 0 to 1 transition

Trigger Status
1 = Trigger Occurred
SRQ on O to 1 transition

PLL or Swesp Status

see Pil Mask PROGRAM CODE or
see Sweep Mask PROGRAM CODE
SRQ on 0 to 1 transition

Service Requested
1=3314 set SRQ true

Busy Fiag
1=3314 processing HP-IB codes
SRQ on 1 to O transition

The 3314A will Request Service (SRQ line true) 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 logic transition and is useful when using Data
Transfer Mode 2, indicating when the 3314A is ready to be programmed again.

3 2 1 ] Bit Number 7 1 § 4 Bit Number
ML MH
@ MASKED MASKED MASKED MASKED @ MASKED MASKED MASKED
A MASKED MASKED MASKED  UNMASKED A MASKED MASKED  UNMASKED
8 MASKED MASKED  UNMASKED MASKED B MASKED UNMASKED = MASKED
[ MASKED MASKED  UNMASKED  UNMASKED c MASKED UNMASKED  UNMASKED
D MASKED  UNMASKED MASKED MASKED D MASKED MASKED MASKED
E MASKED  UNMASKED MASKED  UNMASKED E MASKED MASKED  UNMASKED
F MASKED UNMASKED  UNMASKED MASKED F MASKED UNMASKED MASKED
G MASKED UNMASKED UNMASKED  UNMASKED G MASKED UNMASKED ~ UNMASKED
H UNMASKED MASKED MASKED MASKED H UNMASKED MASKED MASKED
1 UNMASKED MASKED MASKED  UNMASKED t UNMASKED MASKED  UNMASKED
J UNMASKED MASKED  UNMASKED MASKED J UNMASKED UNMASKED MASKED
K UNMASKED MASKED UNMASKED  UNMASKED K UNMASKED UNMASKED  UNMASKED
L UNMASKED  UNMASKED MASKED MASKED [S UNMASKED MASKED MASKED
M UNMASKED  UNMASKED MASKED  UNMASKED M UNMASKED MASKED  UNMASKED
N UNMASKED  UNMASKED  UNMASKED MASKED N UNMASKED UNMASKED MASKED
] UNMASKED UNMASKED  UNMASKED  UNMASKED [o] UNMASKED UNMASKED  UNMASKED
Error Codes
Status Syta tatus Byts
EN £ Definition it 4 [X] Definition Bit #
T —— ST
OO0 | No errors since errors were last queried (HP-1B function, only) --- FREQUENCY CALIBRATION ERRORS ---
--- OPERATOR ERRORS {non-ARB) - 30 | No trequency detected 0
3 Frequency error exceeds correction capability [+]
o1 Fraquency/Symmetry conflict o 32 Frequency unstable during calibration [+
02 | Bus address entry error [+
03 Front pensl key lailure o -+ AMPLITUDE CALIBRATION ERRORS ---
04 | C not pe: 1
08 | ABowed in sweep, only ] 34 | Signal amplitude outside messurement range 4]
08 | Not aliowed in sweep [} 36 | Signal amplitude gain too high [}
07 { Not allowed in log sweep 0 36 | Signsl amplitude gain too low o
OB | Stors O not allowed o 37 | Signat ampitude gain out of fimit [+]
08 | Non-volatile memory iost;battery down o 38 | Signal amplitude gain offset out of limit [}
- QPERATOR ERRORS (ARB} --- --- HP-IB ERRORS ---
10 Vector insert not aliowed 0 41 Mnemonic invalid [+]
11 | Vector defete not allowed 0 42 | Definition number invatid (4
18 | Allowed in ARB, only [+] 43 Data invalid ]
19 Not sliowsd in ARB o] 44 Units invalid 0
456 Range Hold not atlowed 0
- PLL ERRORS --- 48 | ARB/SWEEP para r conflict [+]
47 Not allowed in Manual Sweep ]
20 | Unstable input frequency 1
2 input frequency outside of capture rangs 1 - OVERLOAD ---
22 3314A output frequency would be out of range 1
23 | internal intervel > 20ms 1 50 | AM or FM/VCO input voltage exceeds normal’opersting limits (HP-1B} function only) 1
24 | internst synthesis unlocked 0 51 Output voltage exceeds safe operating limits; 3314A has disconnected itsetf 3
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K50 MANUAL CHANGES

-hp- Model 3314A ' : /

FUNCTION GENERATOR

Manual Part Number 03314-90000

This supplement contains important information for correcting
manual errors and additional information to make this manual
more complete.

To use this supplement:

1. Make all ERRATA corrsctions. Note that these changes are
are orgamzod by serial number.

2. Add all the ADDENDA information.
ERRATA
CHANGE NO. 1, applies te ail 3314As.
Page 7. Chaﬁ_ge the minimum external trigger signal that will con-
sistently trigger the 3314A from 200Vp-p to 300mVp-p centered

on the selected trigger threshoid voitage.

Page 19. Change the first santence in the ARB Mode Summary to
read:

The 3314A has 6 ARB wavéforms {accessed by RCL ARBO to 5).
Page 21. The last sentence‘should read:
The waveforms are orghized into ten basic groups.

Page 33 through 39. The V HGT of the last vector should read
“1FO0Q" for all waveforms.

Page 77. Chan'g“e't:he pdwer consumption to read:

95 VA maximum

Page 88. The presét condition of the Status Byte (HP-IB) should be:
Cleared (not affected by " PR”) instead of not affacted.

Page 93. Change the definition numbers for DATA TRANSFER
MGDE to:

Data Transfar.Mode oM

Unbuffered (serial) 1

96 Byte Buffer 2
Page 98. The second paragraph shouid read:
Exceptions that will automatically reset & bit {and send another
SRQ message) immediately after the 3314A sends its Status
Byte are:

Overload

Triggar when in Gata Mode

Busy Flag (no SRQ)
Page 89. Change the fifth entry in the ACTION column to read:

-Sets the trigger slope to positive if the trigger slope is negative.
Used as an arming signal to prepare for the next gate.

Delete:

Ignored while the 3314A is sweeping.
1 July 1982

Page 101. ” Display Errors” should not be indented.
Delete the sacond-“ Amplitude” entry.

CHANGE NO. 2, applies te 3314As with serial numbers 2141A00200 and
greater.

Pags 4. For instruments with - serial numbers greater than
2141A00199, replace Table 1, focated on Page 4, with this new
Table 1. Instruments with serial numbers from 2141A00101
through 2141A00199 should still use the .4A or .BA fuses.

Table 1. Line Fuse Selextion

Voltage Selected Fuss Valua -hp- Part Number
110/120V 1A SLO BLO 2110-0312
220/240V 0.6ASLOBLO 2110-0202

LCAUTION 3

‘ Using the wrong fuse value or fuse type will not pro-
tect the circuitry inside the 33 14A and may result in
damage to your 3314A.

ADDENDA

Pags 45. Add this paragraph at the bottom of the page.

E10. “E10" is displayed when you have used all 160 vectors.
Recall that there are only 160 vectors available and these are
distributed among six ARB waves. If five ARB waves contain the
minimum {2 vectors each), you can have up to 150 vectors in the
remaining ARB wave.

Page 48. Add the sentence to the end of the “INSERT VECTOR”
topic.

If the Vector Marker is pointing to the last vector, a new vector #1
is inserted.

Page 41. Add this paragraph to the bottom of the page.

Note that the Vector Marker is automatically incrementad when
either the V HGT or the V LEN keys are pressed twice. This
feature is very useful to quickly review or edit the ARB wave.

Paga 87. Add this sentence to the end of the MAIN SIGNAL OUT-
PUT topic.

The output voltage is limited to + 15V peak before clipping will
occur.

Page 88. Add this sentence to the end of the X3 QUTPUT topic.

The output voltage is limited to + 16V peak. You can not output a
30Vp-p AC signal with any DC Offset without clipping.

Page 78. Add this sentence to the end of the first paragraph.
All 12 registers are non-volatile, that is, all the stored information

is retained, aven after a power failure.

Supplement A for 03314-90000



Page 2 of 2 MANUAL CHANGES

Page §8. Add this sentence to the bottom of the page.

It'is not neceasary to send the prefix over and over if you are pro-
gramming only one 3314A parametar. in the program example
that foliows, fraquency is being changed from 1 to 2 to 3MHz.

OQUTPUT 707;"FR 1 MZ~

OUTPUT 707;" 2 MZ"
OUTPUT 707;" 3 MZ”

EW

Modei 3314A
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