Section 1

1.1 THE MODEL 1385

The MODEL 1395 is a high performance Synthe-
sized Arbitrary Waveform Generator {ARB) with
the following main features:

* Up to 50 Miiz Sampling Frequency
* 12 Bit Vertical Resolution

e 32K points (128K optional) Horizontal Reso-
lution

e  Intermodule Triggering, Summing and
Phase Control

*  Waveform Linking and Looping

* 64K bytes Shared Memory for fast data
transfer

e  5CPI Compatible Command Language
¢ Single 5lot, C-%ize VXIbus Module

The waveform synthesizer can be programmed to
produce standard waveforms in the frequency
range of 1 pHz to 25 MHz; or arbitrary waveforms
from 5 points minimum to 32K (128K} maximum
sampled at frequencies from 125 mHz to 50 MHz.
Additionally, a Clack Output is provided from 125
mHz to 100 MHz.

Waveforms can be created by selection of the stan-
dard waveforms, drawing waveforms by defining
straight line segments, or downloading of binary
images. The A24 Shared Memory may be used for
significantly faster downloads than by using the
word-serial protocol.

The main waveform output provides up to 15 Vp-
p into 300 {30 Vp-p, open circuit). Waveform dc
clfset or dc output is also provided up to 7.5V
inke 3041 (£15 V into open cireuit).

The control language adheres to the SCPI (Stan-
dard Commands tor Programmable Instruments)
format Version 1992.0, February 1992 (refer to the
SCPI manual for further information}. SCPIis an
industry standard language for remote instrument
programming. The Wavetek Model 1395 wave-

form synthesizer is a single-slot “C” size VXlbus
module. Using any manufacturer's VXlhus chas-
sig, the Model 1395 can be controlled using the
SCP| language and the appropriate contraller.

Multiple ARBs may be linked and operated togeth-
er inside one VXIbus chassis. Series operation is
provided by full support of the VXThus SUMBUS
protoral. A signal programmed at the oulput may
be sent to the SUMBUS, or signal present at the
SUMBUS may be summed into the model 1395 out-
put. In paralle! operation, model 1395’s may be
slaved to a master clock/trigger bus on the VXIbus
backplane to create a multichannel waveform syn-
thesizer with phase control between channels,

The model 1395 has extensive self-adjustment util-
ities built in. Calibration constants are maintained
in non-volatile memory (contains no battery).

1.2 SPECIRCATIONS

1.2.1 Wavelerns (Functions)

Programmable standard functions include sine, tri-
angle, square, positive ramp, negative ramp, posi-
tive haversine, negative haversine, random
{noise}, sinc (sin x/x) and de. (The function
“WTST” is a reserved function name used for fac-
tory maintenance, and it should not be selected as
a tunction or used to name an arbitrary wave-
form.) Ome to fifty arbitrary waveforms (traces}
may be stored by name in volatile 32,768 point
(optionally 131,072 point} KAM memory. Each
trace has 12 bits vertical reselution, and from 5
points to the maximum number of points in the
waveform memaory horizontal resolution,

12.2 ARB Wavaform Craation awd Editing

The Arb has a variety of ways to create a wave-
torm. Binary data may be dewn-loaded from a
computer. Internal “standard waveform” algao-
rithms will create exactly one cycle of the wave-
form requiring nothing more than a name and a
space set aside for it (random, sinc and de, obvi-
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ously, are not cyclical). Previously created wave-
shapes residing in memory may be copied to a
new trace. Waveforms can be buiit using line seg-
ments.

The Model 1395 Arb has several editing features.
After filling memory with data defining the wave-
form, the user may select only a portion ta be
"played back” using the TRACe : LIMit ¢com-
mand. The seiected portion may be used for cre-
ating a new waveshape using the TRACe : DATA
command, A trace may also be overwritten with
new data with the TRACe : DATA command. Any
waveform may be stretched or shrunk by copying
it into a different size memory space; waveform
points are automatically added or removed to re-
tain the integrity of the shape using the

TRACe : DATA command. By copying waveshape
segments end to end, new waveshapes can be cre-
ated with the TRACe : DATA comunand., A wave-
form may be resized using the TRACe: POINts
comumand. A line segment of any size between 5
points and the maximum memory size can be cre-
ated using the TRACe : LINE command. Any
waveform in the directory can be selected for
“play back” with the FUNCtion: USER
<irace_name> and FUNCtion: SHAPe USER
commands. Individual waveshapes may be delet-
ed by name or the entire memory can be erased
using the TRACe : DELete command.

1.2.3 Dperstiensl Moges

CONTinuous:

The selected trace is output continuously at the
selected frequency, amplitude and offset. The
sync marker is putput once per waveform (select-
able as a pulse at the start of the waveform or as a
zero-crossing output of the waveform} and the
position marker is cutput at any selected points of
the waveform. PFrequency is determined by the
TRACe :MODE (CW or RASTar), programmed
FREQuency value {CW waveform frequency or
RaSTer sample clock frequency}, and RO3Ci1 -
lator:S0URce (INTernal 125 mHzto 10
MHz, ¥X1bus CLOCKk, or EXTernal clock
source). For details, see paragraph 1.2.6, Fre-
quency,

TRIGgared:

Waveform output is quiescent at first data point
of selected trace until a triggering event (select-

able by TRIGger: SOURce as INTernal, EX-
Ternal, VXIbus TTLTrg ar ¥VXIbus Local Bus
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CHAin), after which waveform cycle(s) at the
programmed frequency, amplitude and offset is
initiated. The waveform completes the number of
cycles set by the Trigger Count and returns to its
quiescent baseline value for another triggering cy-
cie. The triggering baseline is the level of the first
waveform address.

For details, see paragraph 1.2.12, Triggering.

GATE:

Same as Triggeraed except output is continuous for
duration of gate signal. Last waveform cycle is al-
ways completed when gate signal is removed,

AM/SCM:

Operates as in Continuous Mode above, except
that the output can be Amplitude Modulated or
Suppressed Carrier Modulated by external sig-
nals. For details, ses paragraph 1.2.13, Modula-
tion.

SWEep:

Operates as in Continuous Mode above, except
that the output frequency can be swept by an in-
ternal sweep generator between pragrammed
start and stop frequencies.

Sweep capability is provided for standard wave- -
forms and Arbitrary waveforms with a length that
is a multiple of 4096 points. A horizontal sweep
output voltage is also provided. For details, see
paragraph 1.2.11, Sweep.

SEQuence:

Linked Sequence mode provides sophisticated
linking, looping and advancing of multiple wave-
form segments. This allows the creation of long
and very complex waveform sequences, For de-
tails, see paragraph 1.2.10, Linked Sequence Op-
eration.

1.2.4 Ingput aodl Output Specifications

1.2.4.1 Qutpuis

The Model 1395 Arb has four output signals on
the front panel: the function output, the posilion
marker, the sync marker, and the sample clock.
The Arb alse provides a clock to the selected
VXibus backplane ECLTRG line, and a trigger
output to the VXIbus Local Bus or to the selected
VXlbus TTLTRG line. The ECL Trigger lines can
be used to share waveform sample clocks. The
TTL Trigger lines can be used for intermadule
triggering,.



MAIN OUT:

Front panel mounted female BNC, source of pro-
grammed function at selected frequency, ampli-
tude and offset. Source impedance is 50 €.
Protected against short circuit to ground.

SYNG MARKER/H-SWEEP QUTPUT:

Front panel mounted female BNC. The SYNC
MARKER is a TTL compatible pulse into 50<2 at
the waveform frequency. Sync generation tech-
nique is selectable as “ZCROss" or as “BBITs".

If ZCROss is selected, the sync is generated from
zerv-crouss detecting the waveform. The sync
marker is a TTL high whenever the waveform is
positive. This is the preferred selection when
TRACe : MODE is set to Cw (phase accumulation).
This is because in Cw a particular peint may not
be used in every scan through the trace.

When BBIT= is selected, the SYNC MARKER is a
TTL high for a variable number of samples {sece
POSITION MARKER description for explanation}
starting at the first waveform memory location
used, When TRACe: MODE is RASTer, either
sync technique is applicable. Protected against
short circuit to ground.

Levels: Low level < 0.4Y into > 5042

High lewel » 2.8Y into = B0L1

fiise and Fail fima: <5ns inty 50482

Configuration as a I{-Sweep (Horizontal Sweep)
is made when the Frequency Mode is set to Sweep
ar to List. A linear output ramp from 0 to +10
velts (£500 mV, open circuit) proportional io
sweep pasition between selected start ang stop
limits is provided to drive the horizontal axis of a
display device. The output impedance is 600 {2

+ 5%.

POSITION MARXER DUTPUT:

Front panel mounted female BNC. TTL compati-
ble pulse into 50 (1. User can clear the markers
low at all points or set the marker high at any
point in a trace. Protected against short circuit to
ground.

& marker set at address zero will be true during
the trigger quiescent baseline. If address 1 is set
(and zero is net), the POSITION MARKER ocutput
follows the trigger event plus the pipeline delay.

The Position Marker is one trace point (not neces-
sarily 1 clock) wide for each location selected. In
Raster made, the trace point corresponds to a
clock eycle. In CW mode, for high frequency
waveforms, a trace point may not be accessed in
each pass through the waveform. For very low
frequencies, and in CW mode, each trace point
may be sampled for a number of clock cycles.

Levels: Low level < 0.4V into > 5062
High leval » 2.0V into = 504
fiise and Fall tims: <8 ns into 50€2
CLOCK IN/OUT:
Front panel mounted BNC, selectable as either

TTL level clack input or TTL fevel clock output.

TTL Clock output is .1251 Hz to 50 MHz wave-

form sampie clock in normal operation and 0.1251

Hz to 100 MHz in Clock mode. The cutput is pro-

tected against short circuits to ground.

Configured as an output:
Range 0.1251 Hz to 100 MHz

Resolulfon/Accuracy: Same as the frequency synthesizer.

Levels: Low fevel < 0.5V into 5002 )
High leval » 2.1V into 5082
Rise and Fall time: <3 ns inlo 5052

TRIGAER QUTPUT (to VXI Backplane):

One of the eight VXIbus TTLTrigger lines can be
programmed as trigger output. The source of the
output trigger signal can be selected as “BIT",
“Loop COMplete”, or “Burst COMgplete”. The
BIT signal is set to be output during a specified
Trace or segment within a SEQuence, either at the
end (Trigger Marker) of the Trace or at selected
point{s) within the Trace (Position Marker).
LCOMplete indicates that a SEQuence segment
has completed its loop count. BCOMplete indi-
cates a Trace or a SEQuence has completed its
burst count.

When these sources are selected, the minimum
pulse width is 30 ns and maximum frequency
that can be applied to a VXIbus TTLTrigger line is
12.5 MHz (per VXIbus specification}. Exceeding
these limits should be aveided by setting wave-
form sample frequency below 33 MHz or by pro-
gramming 2 consecutive BITs when using the TTL
Trigger lines for a trigger output.
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CLOCK OUTPUT (to VX! Backpiane):

Either of the ECL Trigger lines can be pro-
grammed as a clock cutput for intermodule tim-
ing, The “master” module supplies its internal
clock to this output ta be used by “slave” med-
ules as a clock reference for Phase Lock or for
tightly controlled trigger timing, When in
TRACe: MODE CW and internal cleck is selected,
the internal clock is a fixed 50 MHz. In
TRACe:MODE RASTer the internal clock’s mantis-
sa can range from 25 MHz to 50 MI1z with 5 dig-
its or 0.1 mHz of resclution under user control.

To set Phase Lock ON, the module selected as the
“master” drives the selected ECL Trigger line
(ECLIrg<n> ON) with its frequency synthesizer
clock signal. All modules, including the “mas-
ter”, get their Reference Oscillator (clock) from
the ECLTrg line (ROSC:5CUR ECLT<n>) for opti-
mum timing accuracy. When ECLTzg<n> is select-
ed as an output by the “master”:

Clock Frequency Aange, 25 Mliz to 50 MHz {Raster):

50 MHz (CW).

Resetutionfecuracy; Same as hiequency synthesizer,

SUMBUS OUTEUT (1o VX Backplane):

Analog signals at the 1395's MAIN OUT may also
be summed into the VXIbus SUMBUS line with a
fixed scale factor {see Intermodule Analog Sum-
ming, paragraph 1.2.14}. A full amplitude 15 Vpp
signal at the MAIN OUT results in a 75 mApp sig-
nal driving the 25§ SUMBUS line. SUMBUS driv-
er specifications are:

Scate Faclor: 5 mAfY (5 mApp signal at the SUMBUS
tine for each ¥pp MAIN OUT),

Accuracy: £ (6% + 2.5mA)

Load Impedance: 256% + 2% {Withus specification}

Oulput impedance: » 10 k&2 in parailel with < 20 pF

Compliance. 1.2 ¥V minimum

Randwidih: » 50 MHz {limted by the hackplane)

1.2.4.2 Inputs

The Mocdel 1395 has two TTL signal inputs on the
front panel, clock and trigger. The external clock
frequency may range from dc to 50 MHz, the ex-
ternal trigper may range from de to 5 MHz, Addi-
tionally, clock inputs can be accessed from the
selected VXIbus ECL Trigger line, and trigger in-
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puts can be accessed through VXIbus Local Bus
or the selected TTL Trigger line. The clock and
trigger input lines from the backplane are limited
by the VXIbus specifications to a maximum of
62.5 MHz for clock and 12.5 MHz for trigger. See
VXIbus System Specification for usage.

TRIG IN:

Front panel mounted female BNC, accepts exter-
nal TTL triggering signal. Input impedance is »1

k. Protected to £15 Vdc.
Yrigaer Shope: Posilive or Nepative selectable

Amplifude Range: TTL devels, VinHmin = 21¥, Vinlmax =

Y
Min pulse widih: 2003
Frequency: de to 5 MHz
AM iN:

Front panel mounted female BNC. Signal present
at this input amplitude modulates the Main Qut-
put signal. AM {amplitude modulation) and SCM
{suppressed carrier madulation) are supported.
Protected to + 20 Vde. For details, see paragraph
1.2.13, Modulation.

Frequency fange: de to 200 kHz
Amplitude fangs: + 13 ¥V maximum
fnput impedance: 10 ki

CLOCK IN/OUT:

Frent panel mounted femaie BNC, selectable as
either TTL level clock input or TTL level clock
output. Clock input used as waveform sample
clock. Tnput impedance is 1 kf). Protected to +20
Vde.

Configered as an input:

Fregquency: de 10 50 Mz

Amplitude Rangs. TTL levels, ¥inHmin = 2.0 ¥, ¥inlmax =
04y

Min Pufse Widih: 10 ns

TRIGGER INPUT {from ¥Xibus Backplane):

One of the eight VXTbus TTL Trigger lines {TTL-
Trg(-7) can be programmed as trigger input from
the VXibus to the model 1395. The TTL Trigger
tine has a VXI specification limit of 12.5 MHz
maximum and 30 ns minimum pulse width, Ad-
ditionally, the 1395 module has a practical limit of
5 MHz maximum for a trigger input signal.



[f another 1395 module is driving the TTL Trigger
line, the above limits must not be exceeded. See
“Trigger Output (to VXI Backplane)” in para-
graph 1.2.4.1.

See paragraph 1.2.12, Triggering, for examples of
VXIbus Backplane triggering,

CLOCK INFUT (from ¥X{ Backplana):

The ECL Trigger lines can be programmed as a
clock input from the VXIbus to the model 1395.
The “mastar” module supplies its internal clock to
this output to be used by “slave” channels as a
¢lock source for waveform generation. This al-
lows tightly coupled intermodule operation in
Phase Lock or lriggered modes.

The “slave” module(s) wiil receive the clock sig-
nal on the selerted ECLTrigger line when the Ref-
erence Oscillator Source(ROSC:SOUR) is ECLTrg0
or ECLTrgl:

Closk Fraquency Range: 25 MHz to 50 MHz (Rastar):

50 MHz {CW)

Note

For Stendard funclions, Trace Mode is CW,
and the waueform sample frequency {fand thus
the Clock autput from the Master) is 50 MHz
fized. For the USER funetion, Trace Mode is
Raster, sample frequency is selectable, and the
Master’s clack output will vary between 25
MHz and 50 MHz with the mantissa of the
[5OUKee:] FREQuency: RASTer parameter.

SUMBUS iNPUT (Jrom VX1 Backplane):

Analog inputs on the VXIbus SUMBUS line may
be summed into a model 1395 MAIN OUT with a
selection vf scale factors (see Intermodule Analog
Summing, paragraph 1.2.14}. With no SUMBUS
attenuation selected, a 1.875 Vpp (75 mA driving
2342} signal on the SUMBUS line will drive the
MAIN out to its full-scale amplitude of 15 Vpp.
SUMBUS receiver specilications are:

Segle Factor (11 atten). B VA TE Vpp cut at MAIN QUT tor each

Vpo tnput al the SUM3US).

Accuracy. +{6% + 200MY + 2. 5mA)
Input Jmpedance. > 10 k€2 in qarailel with < 20 ol
Bandwidth: > 50 MHz

Local Bus Inputs/Oulputs {(VXIbus Backpiane}
The VXIbus Local Bus is used for triggering and
phase locking,.

LBUSADG, LBUSEOD

These pins are internally connected to as the
Ihasec Reset Bus. The Phase Reset signal is moni-
tored by all phase locked modules. When this
signal is asserted all modules are reset and held at
the start address of the active trace. This signal
can be driven by any phase locked module. If is
driven whenever phase lock is enabled and a pro-
gramming change is made.

LBUSADZ

This pin is used to receive the Chain Trigger sig-
nal from the module to the jett. The Chain Trig-
ger signal is ane of the trigger sources.

LBUBRO2

This pin is used to drive the Chain Trigger signal
to the module to the right. The Chain Trigger sig-
nal is always enabled and its source is the same as
that for the TTL Trigger Lines.

LBUSAGS. LBUSEDZ

These pins are internally connected to form the
End Trigger Bus. The End Trigger Bus is used to
carry the End Trigger signal from the right-most
module back to the laft-most module. Any mod-
ule may be programmed to drive the End Trigger
signal. The End Trigger signal is one of the trig-
ger sources.

1.2.9 Wavelerm Characteristics
Square Transition Time;

For 51MNVp-p: <4.0ns
For= 10 Vp-p: <3 5ns
Silare Aberralions: (2% + 20 myy

Square Symmetry; (0 °C to +50 G}
< 10 MHz:
2 10 MHz:

%l
50 % £2 %

Sine Distortion: {Maximum Harmanie level, Ellipite filter
selgctad)

<10f aHz, & 10 Vo-p: -50 dBe
<100 kHz, < 15 Vo-p -5 dBe
<O MHz <1NE-pe -45 dBt
<5 Mifz, »10V-p: -4l dBc
=20 Mi#z, <10Vp-p: -35 dfc
2 MRz, »10Vp-p: -28 d&e
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intermadulation Products: (Maximum Spur level, Elllptic
filter salected)

<5 MHz: - 60 dBs
<10 MHz: - 5 dBe
=70 MHz - 35 4B
128 Froguency
flangs: Sing - 1pHZ to 20 MHz.

Sauare - 1pHz 9 25 Mz
Haversines - 1pHz to 20 MHz.

Other Standard Waveforms - 1uHz to
2 MHz.

fiesohuiion ~ 8 digets limited by 1 WHz, 5 digits when »20 MHz: §
digits when in Triggerad o7 Gated modes. or when the selecled
funiction is USER vs. a Standard function,

Frequancy Accuracy — Delermined by the selecled clook sgurce. Whan
internal source, lrequency reference is provided by the WXlbus
|CLK10}. Frequency agcuracy is egual to the selected sgurgs
acturacy specification +200 nHz.

1.2.6.1 Arb Clock and Waveiorm Timing:

CW {Phase Accumulate) Mode:

The waveform is generated by a phase accumula-
tor. “Standard” waveforms occupy a fixed 4k
bleck of peints and are output in CW playback
mode. When standard waveforms are selected in
a triggered or gated mode of operation, the clock
frequency resolution is reduced from eight to five
digits.

Raster Mode:

User defined (arhitrary) waveforms are generated
by scanning through each point in the trace, one
clock cycle per point. User waveforms can have
horizontal resolution ranging from 5 points to
32K (128K opticnal) points. The internal raster
clock frequency is pregrammable from 125 mHz
to 50 MHz with 5 digits resolution, limited by 0.1
mHz. Waveform frequency is calculated by divid-
ing the clock frequency by the number of points
in the trace.
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1.2.7 Ampitde

Rangs:

Resalution:

Manatonricity:

cEMHL T, 210°C
< & MHz, o 5870
<20 MHZ T, £710°C:
< 20 MHr, 0 1o 5070

_ AmaltVy) + ABS(Offset) | Limit

0.015 ta 16¥p-p into 50
3.03 to 30Vp-p into = 10 k2
3.5 digils

0.2 %

Sinewave Flatness: { relative to 1 kHz amplitude, Eiliptic
filtet selected, non-sweep modes)

2%
+5%
+5%
+10 %

Acouracy: The greater of +1% of satling or the follawing
Limit:

{user selectable):

>2500 R 7500 +15 mVp

>t 250 4 <2500 ¢ +7.5 m¥p

06258 21250 +3.75mvp

>3254 <625mv +2 myvp

s1863 & =325 My +1myp

>TA13 4 <1563 my +500 pp

> 3006 & < TRII MY + 250 wp

%5 39.06 my +125 wVp
1.2,8 Bfznt

fRange: +7.5vde into 5082

*15Vdc into »10 kQ

Resolufion: 3.5 digits

Accuracy: The same as for Amplitude Accuracy.
1.2.9 Flitening

20 MHz 4 pole Bessel
20 MHz 7 pole, 6 zero Elliptic



1.2.10 Linked SEQuence Operation
Number of Wavefarm Segments: 2 1o 4

Segmant Loop Coan!

Start Conditions:

Advance {anditinns:

Rdwarse Triggar Types,

Advanes Types:

Sequence Moges.

1 to 65,535 or continuous

Requires a triggar to Start a SEQuence.
Uses tha Word Serial command or auy
selected start trigger evant.

Seqmenl Loop Gouat sonolate;

Logp continuaus'y prtil salestad
advance trigger event true,

Loop done and advatcs friggel Due.

Even: - Trigger must t-ars tio1 to the
Fur stzle tm qualify as aa avent Trigpe
2yRrtis lareied.

levi:  Trgqer mest dnin the luae state
tz initiate ar advaace. Trigger s not
latzhed.

Synchrongigs - Clrent seqmens o3
comalztad hatore next segrent s1ars

Asynchronnus - When adeance
cand-tiong are ret, ex! seg el ks
siarled immediataly Curreat segmeant s
nzt comphated

Cantivaous 2f Tggered Trigger Count
selgctabla (1w 524,2687%

MNotes

If advance condition from lzst segment to first
segnient {s "advance trigger true” or “Loop
done and advance trigger frue”, the sequence
must be ruw in continuous mode.

The trace limits of each trace taken from each
block in the sequence are determined by the
trace selected by the TRACe: SELect commaned
previous to selecting the SEQuence Mode.

1211 3wesp

Sweap fime:

Sweep Modes:

30 s to 1000 5 £12 frequency poirls at
a0 ma) witk {1/512% 5 reacluton and an
anguracy of 0.1% +{1/512] 5.

Continunps up of down - Dutpyt fequency sweeps from slarl
frequency to stop fraguancy. or stop fo start if direction is
down, with selectad characteristic (linear ar log!.

Continuoys vgdown - Outpul Irequency swaeps lrom start frequency
te stop irequency, then back o start trequency with selected

charactaristic.

Triggered up or desn - Same as Continuous except output holds at
starl frequency {or 5top it dewn selected) untii receipt of
trigger. Pregrammad number of sweeps, set by Sweep Gount,
are completed lor each trigoer signal.

Triggered up/down - Same a3 Continuous up/down excepl gutput
halds at start frequency untit receipt of Wigger. Pregrammed
numezer of sweeps are completed for each trigger signal.

friggares Sxeep & Hold - Same as Triggered up of down azcept
frequency is neld at end of each swesp. An additicnal trigger
is raguired ta return to heginning ot sweep.

Ttiggered Sweep & Hold with Raverse - Sama as Triggered upfoawn
axcep’ fraquercy 18 hatd at stop Irequency. An add lional
trigger is requiras to initiale a sweep back b3 start frequency.

Swagp Spacing: Lingdr o7 Loy
Sweep Count: 1 to £ 030.004

Minimyrm sweep trigger puisé widhh. » 500 13

1.2.12 Triggering
Trigger Sources:
SIS Trigger [MTHG or GET; TRiGgar IMMELzate)
VXD Word Serial Tnigger Sammand
“ogger Input Connectarjs)
Internal Tr.gger Generator(s)
VAL TTI Trgger line driven by angther module.

Chained Trigger, receive trigger signal on the Y¥Xibus Local Bus driven
frem adjacent modole,

Linked Sequence Advance Condition;
darived fram: Triggar Counl Compleate.

Loop Complete from any or ali segments
af a linked seguence.

Wavetorm Comptete from an arbitzary
wavefarm or any or all segments of a
linkad sequence.

Trigger Destinations:

Slart Trigger: Initiates gated or trigger modes and
Starts seqlencas,
Advarca Trigger Gonditigns advances Deiween segments

ol a linked sequence,
Internal Trigger Generator(s):

Period, 260 ns to 1000 =
fesolution: 200 ns
Accutary: Same as Wxibus (CLK10]
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Tripger Delays and Jitter: (Specified for Trigger Input
connectors with TTL input signal)

Deday: With Standard Funcltions: <250 ns
With Lisar Wavetorms: <201 ng
Jittar: With Slardard Functizns: <20 ns

Wil User Waveforms: <40 ns

Noke

Trigger delays and jitter specified with inter-
nal sample clock oudy. If external clock is

used:
Dutay: T ciock periods + <100 n3
Jitter: +1 zlpok Jenisa
Trigger Count:
o waveforms: 1t 7 048,575
For sequences: itohad 28/
Note

Triggered modes of operation are limited to
10 MHz waveform frequency with 5 digits of
frequency resofution.
1.2.13 Muodulatlon
Typas:
AbS 1 Doubte sideband with carrier)
SCM {Double sidebant suppressed carrier)
Bandwidih: » B0C kHz
Garriar Suppression (S0M) » -40 B
Modulatfon Distorlion:
Modutalion Freg < 100 kM7 NG harmonric > -50 diz

Madulation Freg < 1 Mz No harmanic » -3 4Bz
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AM Scale Faclor: Proportlonal to programmed amplituds, as

follows:
Ampl(Vp) + ABS{Offset) | Ratio of Vout to Vin re-
quired for 100 % AM
>2500& <7.500V | 10:1
>1.230 & <2300V 5:1
>(LA25 & <1250V 2.5:1
> 3125 & £625 mV 1.25:1
>1363 & <3125 mV | 0.625:1
=7813 & =133 mV | 0.3125:1
>39.06 & <7813 mV | 0.1363:1
<3906 mVy 0.07813:1
S Scale Fackor: SR -

Scale Faglar Accurgey:

Garrier =5 MHz: +5 %;

Carrier = 5 MHz. +20 %.

Note

All scale factors assume Main Qutpul termi-

nated into 5642 load.

1.2.14 Imermodue Speration

intermodule Analey Summing:

The waveform from the 1395 module can be driv-
en onto the VXThus Backplane SUMBUS. The
1395 can also receive the VXI backplane SUMBUS
signal, and sum it with the MAIN QUT cutput
signal. To extend the dynamic range of the SUM-
BUS signal, the 1395 provides eight input attenna-
tors selectable from the following:

Altenuatlen, dB; ) _l!itl._sip&__rltili o
i 11
- 172
-12 1/4
-18 1/
24 1116
-30 1432
-3 1/64
42 i 14178
Note

For SUMEUS Driver/Rsceiver specifications [Scate Factor,
bandwidth, eic ) refer to parageaph §.2.4.1, SiIMBUS
Qutout (driver) end Paragraph 1.2 4.2, SUMAUS [npit
{réceiver).



lntermodule Fhase Conirol

Two adjacent modules can be assigned a fixed
phase relationship. The “Slave” module must be
driven by the "Master's” clock generator and the
waveforms must be of the same length and fre-
quency. Any change in phase angle between
channels will require one waveform cycle to re-ac-
quire phase lock. Phase control signals use the
VXIbus Local Bus,

Nuote
Phase lock operates with adjacent model
138575 usiny the VXTbus Local Bus.

Fraguency nange: oz b B0 MAr

hasc e ARDF/ZG8R poiTs, standas irolinns,

3607 poires, Lser defirnd wavelooms

Fhase Acopraey: 02T 2 3607), wnede t= 1 slGen peness

10z and 5 - wavelnrm oeicnd
ImMermadute Triggaring
Adjacent modules can also use the VX1 Local Bus
to “daisy chain” a trigger signal from the "Start”
module, throngh a number of adjacent madales in
the “Chain” w the "End" module. Each meaodule
receives the triggering signal on the Local Bus
CHAIN line from the module to its eft, and drives
the CHAIn line with its sciected Trigger Source to
the module orits right. The “End” medule can
be set up to drive a sclected TTL Trigger line with
its selected Irigger Source back to the “Start”
module, closing the loop.

in this fashien, complex and versatile intermod-
ule triggering schemes may be set up. Each mod-
ule can have its Trigger Source (the signal that it
uses to drive the CHAIn line} and its output
waveform set up independently. Trigger Sources
include BIT (pulse occurring at the end of or in a
selected positinn within a trace), Burst COMplete,
or Loop COMplete.

1.2.15 Frsquency List

Fast trequency changes arc possible using
[Source:} Frequency: Mode List. In this mode of
aperation the output frequency is determined by
the contents of the Frequency List. The Freguency
List is a user programmable list of up to 1024 fre-
guency values.

A trigger event causes a transition to the next fre-
quency in the list. When the last frequency in the
list is reached the next trigger returns to the first
frequency in the list. The effective size of the list
is proegrammable from 1 te 1024 using the
[Source:]List:Points command.

Phe maximum effective trigger rate in this mode
is approximately 2 kJz,

1.2.1E Option
Expanded Waveform RAM

Quadruples wavelorm data storage volatile RAM
trom 32 K to L8 K points,

1.2.17 AuteCal/Diagnostics

Fach 1395 ARB Module contains time and DC
voltage measurement capability. This feature pro-
vides the ability to conduct a limited AutoCal and
self diagnostic. Some parts of the calibration
{e.g., amplifier flatness) require the vse of exter-
nal measurement equipment. The calibration data
iz stored in EEFPROM. The Processor accesses the
data and wses it to correct the putput as required
to maintain the specified performance.

Performutice specifications apply within the
specified environmental conditions after 2 20
minube warm up period. Specifivations are
subject to change without notice.

The “T . nomenclature used in this specifi-
cation refers to the ambient temperature ai

whick the last full Calibration was performed.
This temperature must be within the range of

10 to 40 °C.

1.3 GENERAL

1.9.1 BCPI Programming

The Model 1395 Arb adheres to the Standard
Commands far Programmable [nstruments (SCP'D)
remote programming format Version 19920, Feb-
ruary 1992 (refer to the SCPI manual for further
information). SCPIis an industry standard lan-
guage for remote instrument programming. It ad-
dresses a variety of test and measurement
instrument requiremments.

SreciFicATioNs 1-0



The Wavetek Model 1395 Arbitrary Waveform
Generator is a single siot, C size VXTbus module.
Using any manufacturer's VXIbus chassis, the
Model 1395 Arb can be controlled using the SCPI
language and the appropriate controller. Root
level commands include:

MODE OuUTPut SOURce
S5TATus SYSTem TRIGger
CALibration INITiate RESet
TEST TRACe

The model 139% supports all Word Serial Com-
mands spectfied in the VX1bus System Specifica-
tion [Rev. 1.3) Tables F.1 and F.2 for the above
subset/protocol classification. It also supports all
IEEFL-488.2 Common Commands mandated for
use with SCT'L

1.3.2 Vil Interdace

Lix10
The internal frequency synthesizer and internal
trigger timer utilize the CLK10 signal,

TTLTrigger Lines
Trigger signals can be sourced and received on
any one of the eight TTT Trigger Lines.

ECL Trigges Lines

Vhe ECL Trigger Lines can be used to shate the
nidput of one module’s internal lrequency synli-
sieer among multiple modules. Fhis allows mod-
tles f0 share a clock with the same phase. This s
important m order fo phase link muliipie mod-
ules.

Local Bus

The Local Bus is used f: transfer high speed trig-
per and synchronization signals between adjacent
modules in a VXIbus chassis. ECL leve! signais
appear on LBUSAQO, LEUSCO0, LBUS ADRT and
LBUSCOL. TTL level signals appear on LBUSAGL,
LBUSCOZ, LBUS AN3 and LBUSCO03. These signals
arc always enabled.

The CITAIN trigger signal is driven anto
LBUSC{? and received from LBUSAO02, This sig-
nalis used to trigger adjacent modules. Multipie
adjacent modules can propagate the CHAIN trig-
ger down the chamn.

The END CHAIN trigger is bussed between
LBUSAD3 and LBUSCO3. Any module can be pro-
grammed to drive or receive this signal. Typically
the last module in the chain is programmed to

110 SPECIHICATIONS

drive the END CHAIN trigger signal while the
first medule in the chain is programmed to re-
ceive it. This allows the loop to be closed in the
chain.

Shared Memary

64k bytes of A24/D16 Shared Memory are avail-
able to be used for the high speed transfer of trace
data. Data lrapsfer rates using Shared Memory
are much higher than what is possible using Word
Serial 1Data Transfer Protocol.

VXlbus \nterface Lard
The VXIbus Interface Card contains a Message l3ased
Device interface (MBI which supports the following
subsets/ profocols:

Ala/A24 1716 Slave

Alb/A24 [716 Master

WX1bus Instrument Protocel (D

VXIbus IEEE-488.2 Instrument Proltoent
(14}

Lvend Generalor
Response Generator

S Word Serial Comunaonds specified in the

Vi lous System Specilication (Rev, 1.53) Tables ¥ 1
and K 2 [or the above subset S protoco] classifica
ton are supperted,

Processor & Memary
«  ARBICOO0 T8 MH»)
= Ad kB of loral S1atic KAM
+ 128 kB of EFROM

*  Real Time Clock generates system tick and
adds time and event capability to aprplica-
tion code.

VXlbus Intertace
e VWXIbus Pl and P2 connector
e Alo/A24 Die Bus Master capability
* A4 kB A24 D16 Shared Memory

e Implements the complete Message Based
Device interface.

e Full A16/A24 register access qualification.

e Drivers and Transceivers meet the high
VMEbus output drive requirements.

e All optional Ale Registers provided.



Agplication Interlace

*  Access to all CPU address, data and con-

trol lines

*  VXIbus TTL Trigger and Local Bus head-

ers.

o VXIbus ECL Trigger and 10 MHz clock

buffers.

o SYSCLOCK, RESET* and ACFAIL lines
*  Power supplies +5, -5.2, -2, 112, £24

1.8.3 Environmental

Temperature Range:

Cperating:
Starage:

Warm-up Fime:

Aftitude.
Operaling:
Starage:

Femparature ol last Selt Calibration
1 102C for specilied operatipn.

290 to 404
-404C {0 +71%C (KH nol controlled}),

A minutes tor spacified gparation,
excepr stahility specitications require 60
minutes.

Sea lavel to 10,000 ft.
Sea level o 15000 1L

fielative Humidily (nam-condensing}:

0°G o +10°C:

+11°C to +30°C;
+31°0 ta «£0°C:
+41°0 to +50°C;

Wibration:

Shock:

gench Kanating:
184 3ize

flimensions:

¥aiphi;

nat contrelied.

95 + 5% AH max.
75+ 5% RAH max.
45 + 5% RH max.

Operates at a viliration lavel of 0.013 in.
Irom 3 to %5 Hz (%g at 55 Hzb.

don-aparating, 40g, 9 ms hatt-sine.

Nan-operaling, 4 in. or peint of balance
drop, aay lace, solid wooden surlace.

Singla slat, “C" size ¥XI madule. {31 &
262 % 350 mmj.

<TGy (3.4 1h).

1.3.5 Powar
Fotal: < 35-Watts
\'n__l_lall Peak Curcant | Oymamic Carrant

+24 Vi 50ms 200 mA

+5 Yz 2000 mA 100 mA

=2 Vdc 250 ma 20 m4

5.2 Vo 2200 mA 106 mA

—24 Yde 250 mA 206 mA

+12 ¥de 200 mA 50 ma

-12 Vdc__ - 350 mA 50 mA

1.2.8 Rellability
22,000 hours MTEF at 25°C, ground benign.

MIL-HDBK-217 calculation at 50% component
siress.

1.8.7 Cooling Regeirement

Within a VXIbus mainframe with cooling air. Min-
imum airflow requirement for 10°C rise is 0.2{
mm {0.0075 in) H,O at 8.57 1/sec {(18.15 CFM).

1.8.3 3alsty

Designed to MIL-T-28800DD, Tf1.-1244, and the
VXIbus System Specification, Revision 1.3.

1.89 EMC

MIL-STD-461C, Part 7, RE-02, and VXIbus System
Specification, Revision 1.3; RE, RS, CE, CS.
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