specifications

section 1

1.1 The Modsl 1391

The Mode} 1391 1s a ! mHz to 50 MHz "C" size VXI
Programmable Puise Generator. It can generate
single, double, and delayed pulses with programmable
period, width, delay, rise/fall transitions, and output
levels. The generator operates as a continuous,
triggered, gated or burst pulse source up to 50 MHz.
Additionally, the Model 1391 can be programmed for
a square wave function {=50% time symmetry) up to
160 MHz. Pulse characteristics are programmable
with 4 digit resolution, with width and delay up to
2000 seconds, and rise/fall transition times settable
from 5 ns'to 50 ps.

The puise ouput amplitude may be specified as upper
and lower levels, which can be programmed in a

+16 V window (£8V into 5082 termination}. Peak to
peak amplitude, upper level value minus lower level
value, is continuously variable in 10 mV steps from
150 mVp-p to 16 Vp-p (5022). The pulse amplitude
(upper, lower, or both) may be modulated (PAM)
with an external signal.

Control of the pulse generator adheres to the SCPI

(Standard Commands for Programmable Instruments)

format Version 1.0, April 1990 (refer to the SCPI
manua! for further information}. SCPI is an industry
standard language for remote instrument program-
ming. Using any manufacturer's VXI chassis, the
Model 1391 can be centrolied using the SCPI lan-
guage and the appropriate controllier,

Muitiple pulse generators may be linked and operated
together inside one VXIbus chassis. Series operation
is provided by full support of the VXIbus SUMBUS.
A signal programmed at the output may be sent to the
SUMBUS, or signal present at the SUMBUS may be
summed into the model 1391 output. In parallel
operation, mode] 1391 may be slaved to a master
clock/trigger bus on the VXIbus backplane 1o create a
multichannel pulse generator,

The model 1391 has extensive self-adjustment utilities
built in. Calibration constants are maintained in non-
volatile memory.

1.2 Specifications

1.2.1 Functions

Programmable single, double or delayed pulse and
fixed (=50%) duty cycle square wave,

1.2.2 Opsrating Motss

Continuous:

Pulse period generated continuously internal to the
model 1391 at programmed frequency/period. Se-
lected pulse waveform is continuously output at
PULSE OUT with programmed pulse characteristics.
Period timing signal appears at SYNC QUT (f
enabled) and may be selected for output to the
backplane. Pulse periods programmable up to

25 MHz in double pulse, 50 MHz in single or delayed

pulse, and 100 MHz in square wave. Pulse Amplitude

Modulation may be enabled for external signal at
PAM IN,

Triggered:

As above for Continuous mode, except that pulse
period generation is disabled. Output quiescent until
triggered by an external signal at TRIG IN, a
TTLTRG or ECLTRG signal, internal trigger fre-
quency, or a VXIbus command, then generates one
pulse period with the programmed pulse waveform
and pulse characteristics. Triggered pulse periods
operate to 25 MHz in double pulse, 50 MHz in single
or delayed pulse and square wave,

Galed:

Similar to triggered mode except output continues for
the duration of gate signal. The last pulse period
started is completed.

Burst:

Similar to triggered mode except programmable
number of pulse periods in a burst. Burst length,
initiated by the trigger signal, is programmable
between 2 and 1,000,000 cycles.
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1.2.3 Inguts

--Trm In;
Front panel BNC:
‘Variable trigger: ontr
: "amphtude blpoiar szgnals “In addztmn any of the
rigger lines on the VXIbus backplane can be selected
as the trigger input, see Trigger Input (from VXI
Backplane). TRIG IN is protected for short circuit
and £20 V input range,

Variable Trigger Level:

Range: =10V
Resofution; 50 mv
Accuracy: +5G0 mv
Minimum input level: 750 mVpp
Maximum input level: 20V
Minimum pulse wigth: 10 ns
Input impedance: =1kQ shunted by =10 pF .
PAM in:

Front panel BNC connector, used to externally Pulse
Amplitude Modulate the model 1391. PAM modula-
tion scale factor is set so that a 1 volt inpat at this
connector will result in a 2 volt change in upper/lower
-.level amplitude at the PULSE QUT connector. Input

~'is protected to £50 V inpats,

Ihput impedance: =1 kQ
Bandwidth. . dcto >2{J kHz
CAeory o as%

SUMBUS Input (fram VXi Backplane):

- -Analog signals on the VXIbus SUMBUS line may be
summed into 2 model 1391 PULSE QUT with a fixed.

-scale factor. A full-scale PULSE QUT: signal of

*. 16 Vpp requires an 80 mApp input signal driving the

' L SUMBUS hne SUMB’US receiver spemﬁcations are:
i Scate tactor: 02v/mA ' =
ACcuracy: : o= 5%

Input impedance: 510 k€2 in paratlel wnth <20 pF

Trigger Input {from VX! Backplane)

L :-_3 . Any one of the eight VXIbus TTLTRG lmes or exther .
" of the two ECLTRG lines may be selected as the
. trigger input for the mode] 1391, When a 'I‘TLTRG

i Iine is selected, the triggering signal on that line'j 87

limited fo a maxxmum of 12.5 MHZ by the VXIbus

L spec1f1cat10n

" "Programmable on or off (Zoff > 500k

: Coafigur'a’tion -

. External Trigger

.** Add 22 s when umt is conﬁgurcd as Lhe Masier _

o __:SUMBUS Outpu! (ta wi Backplana} _
Lin Pulse output signals from the medcl 1391 may be

. -summed onto the VXIbus SUMBUS line with levels
" proportional to the pulse output; A full-scale PULSE =~
" OUT signal of 16 Vpp results in an 80 mApp signal

"dnvmg the SUMBUS line: SUMBUS énver specifi-

Sl facior:
. Aeguracy: (5% 500 )
- Outpat .vmpea’ance :  >10kQuin patallel

i *"Gomphance

Front panel BNC outpu_' supphes thc 150 mVpp to
6: Vpp pulse waveform into a 50Q termination. T
Output is
protected against short circuits.

Source Impedance: 5082,

Syne Qutput: _
TTL level pulse into 50Q. Programmable as either the

‘puise period MARKer: TYPE CLOCK) or as a copy of

the external gating signal (MARKer:TYPE GATE).
When in continuous mode, the Sync Output is a
square wave defining the timing of a pulse period. In
gated or burst modes, the Sync signal may be pro-
grammed to be true from the triggering event to the
end of the gate or burst. The SYNC OUT is short
circuit protected.

TTL:Compatible: <04ty >2.0 V into 500

50% point of rising edge defines the
start of a pulse period. Condiguration
gependent delay (see Trigger Latency,
Figure 1-2 and the table below)
foliowing trigger event,

<5ns with 3 teet RG-58 500 coax
cable tefmmated into 509.

Timing:

Transition time:

: Tr!gger Delays (t ~t) -

‘Trigger Latency

J:typically 55 ns *¥
ECL Trigger*
TTL Trigger*

*. Tngger delays measured fcr a single pulse, O ns delay.

typically 52 nis **
typically 52 ns**

CB.IIOIIS are:

. STTWV-.':"




Trigger Output (to VXI Backplane):

Any one of the eight VXIbus TTLTRG lines or either
of the two ECLTRG lines may be selected to be driv-
en by a signal from the model 1391. The internal
trigger, the external trigger input, or the pulse wave-
form may be selected to be output. When a TTLTRG
line is selected, the triggering signal on that line is
limited to a maximuom of 12.5 MHz by the VXIbus
specification.

1.2.5 Pulge Characteristics

See Figure 1-2 for an illustration defining the various
pulse characteristics. Pulse functions are programma-
ble using operating mode, pulse period (frequency?},
width, delay, transition times, and amplitude levels.

NOTE: All puise characteristics specifications require
high-guality 500 cable (<3 feet RG-58 or equivalent) and
& high-frequency 505 (= TW) lermination at the far end
of the cable from the PULSE OUT BNC.

Pulss Period:

Range: 10 s to 1000 s {1 mHz {o 100 MHz)

FResolulion: 4 digfis, limited by 1 mHz

Accuracy! Same as the VXIbus CLK10 reference
in continuous mode (= 0.01% fypicai),
x 2% of setting in non-continuous
modes.

Puise Width:

Fange: 10nst02000s

Resolution: 4 diglts, limited by 100 ps

Accuracy: = (1% + 2 n3}

Jitter; ={0.05% + 100 ps)

Duty Cycig: 95% limited by minimum ofi-lime of
10 ns. :

Pulse Delay:

Range: 0 ns to 2000 s

Aesciution: 4 gigits, limited by 100 ps

Accuracy: +{1% + 5 nsg)

Jilter: *{0.056% + 100 ps)

Duty Cycle: 95% fimited by minimum off-time of
12 ns.

Rise and Fall Transitions: -
5 ns to 50 ps {<8 ns'zbove 12 Vpp)

Range:

Reselution; 4 digits, limited by 100 ps
Accuracy: (5% +2ns)
Aberrations {Vpp): <{5% of Vpp + 20 mV)

NOTE: The ratio of rise time-to fall time may not excesd
10:1. For Amplitudes > 12 Vop the Aberrations
specification applies for transitions = 7 ns.

Upper and Lower Lavels:

Range: 8V
Resolution; 10 mv
Accuracy; £ 100'mv

NOTE: The minimum amplilude (upper = lowgrj may not
ba less than 150 mVpp. Pulses less than 500 mVop are
restiicled 1o a = 2V window.

1.2.8 Multichanne! Dperation

Multiple 1391 modules may be operated together in
series or in parallel to create a multichannel pulse
generator.

Series (SUMBUS) Operation

A module may be selected 1o drive the SUMBUS,
receive from the SUMBUS, or disconnect from the
SUMBUS. Allows the signal from one module 1o be
summed with the signal af the output of another.
Allows for more complex waveform generation than
provided with simple pulse generator features, such as
multi-level pulses.

Paraliel (Master/Slave) Operation ,
Up to 10 model 1391 modules may be operated in
Master/Siave configuration withih a VXIbus chassis.
This mode of operation uses the high bandwidth and
tight timing of the ECL trigger lines to couple the
start of triggered pulse periods of Slave modules to
the trigger output of the Master module. Sets the
“start of pulse period” (t,) timing points of adjacent
modules into close agreement. Modules further away
will have a timing deiay of approximately 0.5 ns per
siot, dependent upon the VXIbus chassis backplane.
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1 3 GH\%ERAI.

81 8cor Pmnrammlnn SR ' '
.‘Conforms to SCPI Verswn 1992 O.and. IEEE 488 2

ndard mandated commands Root level commands
ncIude S

DiAGnostic OUTPut SCURce
‘8STATus SYS8Tem TRiGger
INITiate CAlLibration  RESet

1.8.2 VNibug mterfacs

Message Based Device (MBD), 256 byte input buffer.

Supports the following subsets/protocols:

A16/A24 D16/D24 Master, A16/A24 D16/D24 Slave:
VXIbus Instrument Protocol (1)

VXIbus IEEE-488.2 Instrument Protocol (14):

Event Generator, Response Generator:

DC (Dynamically Configurabie) Device.

The model 1391 supports all Word Serial Commands
specified in the VXIbus System Specification (Rev.
1.4}, Tables E.1 and E.2 for the above subset/protocol
classification.

1.8.8_ Environmental

. Tem,berarwe Range:

~ Dperating: - Specifications apply 0°C to.50°C,
SRR i when caliprated at 23*‘0 = 3°C. _
- Storage: © 40001 o+71°€ (RH raot controlled)..

3C minutes for-spegifi es cpération,
) -excep ‘siahi E:ty spemf ca!mns require
60 minutes.

Warm-up Time:

L Atituge

 Sea level to 10,0001, R
| Sealeveito 15,000 4

. DOperating: _

ot cemmifed A
BB RHma .

1-4 SPECIFICATIONS = - = ..

Vibration:." .2 .
Bench Handling:

1.8.4 gire
Dimensions:

Weight:

1.3.6 Powep
Toial

Voltaga
+24 Ve
+12 Vde
+5 Ve

-2 Vd¢

~5.2 Vdc
-12Vde
-24 Vde

1.8, B Hallabll!lY

JCI 40
T 10 450°C:

75 = 5% RH max
.. 45+5% RH max i
0013 0n, 52055 Hz, 2g max _
* Non-operafing, 40 6,8 ms haf-siné.

Non-operating, 4 inch or point of
balance drop, any tace, solid wooden

surface.

Singie slot, "C" size VX! module,
1.85 kg (3.63 1b) net; xxx kg {x.xx 1b)

shipping.

< 47 Walls

Paak Current
04A
104
1.0A
11A
18A
08A
044

Dynamic Current
034
0.14A
D2A
01A
01A
0.1A
03A

©>22,000 hours MTRBF at 25°C, ground ‘benign.

MIL- HDBK 217 calculanon at 50% componcm

L szress

-7 18,8 Safety ' ' ' R S
- -Designed and. tested to MIL T—28800D UL 1244 and-. L
“iaithe VXI System Spccxﬁcanon Re\us' n_ ‘14, EAR

Co1ssmmc 0 RIS e T
0 Designed and tested to MIL STD 46 i SR
02, and VXI Sys{em Spec1f1canon Revzs;on 1.4; RE e

. RS CE CS : -

RS - ¥ ) [:n_nllng Requirgment.
- Within a VXI mainframe with. coo}ing air.” Minimum
airflow requirement for-10°C rise is 0.381mm
(015 in) H,O'at 11. 34 Vsec (24 CFM).
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Figure 1.2 Definitions of Pulsa Characteristics
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