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A pulse calibration cystem is under develapment for the VLEA. A preliminary
plan for the RF portion has been described iw VLBR Elzsctronics Mewmso Mo, €22
At presert the VLEAR cystem contains only a mirnimal capability for the
detection (or retreival) of calibratica signals. This system is located in
the foarmatter ard detecte anly two sigrals simultarecusly within the total of
eight or more basebands used. (Tha number of baseband charnnels within a Data
Rquisiticn Rack (DAR) cculd be as many as 28 for a rack ocutfitted with 14
Baseband Converters, if the reguired number of sasmplers is added. However,
the most commornly used number for VLBA observaticrs is likely to be eight,
which is equal to the maximum rumber of basabard signals accepted
simultanecusly from a single playback recorder at the VLEA correlator.) The
basenarnd signal frequerncies that can be detected with the present system are
Timited to:

sample frequericy/8N for 2-level quarntizaticon

sample frequency/l1EN for 4-level quantization,
where 1 ( N ( 32,768. For further details see VLEBA Aquisiticn Memo No. 108,
This system is adequate for diagnostic tests at the antenna stations, and for
limited phase calibration if the detectors are time-shared between the
bagebarnds. It was thoughtfully included in the formatter before the decision
to irclude a full pulse calibration system was made.

To allow full use Lo be meda2 of a pulse calibration system, a detection
system with greater capacity and flexibility than the present cre is highly
desirable. Some details of such a system were discussed at the VLBA Advisory
Committee meeting ir November 1988. Fecause of manpower limitations it is
unlikely that any further work will be dorne on a rnew calibration detection
system before the final construction stages of the project. The purpase of
this memo is to record current thoughts on the requirements.

The design of the correlator does rot readily accomadate the addition of a
calibration detectcr, because the data streams will have had varying delays
applied to them by the time that they emerge from the playback interface. Note
however that the coorelator itcelf can be used for detecting and measuring
calibraticn signals, but nat while performing its usual rcole of correlating
naise signals. Thus it can provide calibiration detection on a separate pass of
the tapes. This capability may be useful for special observations and tests,
but rwot for routine otservations. Thus it appears that the detectors must be
located at the stations. (Ideally they waould be at the correlator to minimize
complexity at the antenras, and ta avoild a later add-on to the Data Aquisition
racks, particularly those manufactured and sold commercially.) The detectors
will therefore either be on cards added to the formatter, or in a separate
module located in the DAR. The cutput data irn the faorm of auplitudes and
phas2s of tne detected sigrals will be recorded with the monitor data.

A goad cheice for the rumber of sigrnals that can sinultanecusly be detected
would be eight per formatter or DAR, i.e. one for each cf the baseband signals



o

that will comwonly be wzed in VLER observations. Timesharing would be

rizceaesary only for casos whare moce than fou baseband cornverters a
thlv a DAR. Howevee 10 shiould be pussitle to time-share so that two o feaos

calibration signals can be cetected within each baseband channel, 1f required.

The prezoent practics withh the NUG sysztems is to set the lacal escillators
¢ that the calibrsticn sigral is at the same frequency (10 kH2) within each
bazebarnd. For the VLER it would be preferable to aveid this restricticn. On
the cther hard it 1s likely to be rare that calibraticon signals would have to
be at different freguercies within all eight baseobands. In many cases (not
including bardwidth synthesis) the basebards will be divided betweer cppesite
pxlarizaticons, s2 there will be no more than four input frequercy bards. For
bandwidth synthesis cbservations, the local oscillator frequencies car always
te acdjusted within the 1 MHz or 5 MHz intervals between the sigrals, so that
the calibration sigrals are not at more than fouwr different frequercies in the
varicus basebands. Thus fouwe would seza to be a good compromise for the
maximum number of different calibration frequencies to be detected
simultaneosusly in any cone DAR.

The detectable basebard frequerncies should not be confined to the low ernd
of the bands, since these may not accurately represent the mean phase or delay
variaticn, particularly if the variation results from temperature variation of
the baseband amplifiers. Thus the frequercies should be variable up to 1§ MHz,
and in steps of 10 kHz to match the turability of the lacal cscillaters.

Tne most conveniaent lecation for the calibraticon detectors would pe in the
formatter, since this would elimivate the need to route sample pulses to a
special madule. There are some spare slots in the formatter, and the existing
detector cards can be removed to make further room, if required. However, if
the formatter will not accomedate all of the circuitry required, the best
scheme might be to put the phase detector parts of the system (the multiplying
and integrating circuits wnich are relatively simple) in the formatter and put
the refererce frequency generators in a separate module. One would then run
eight refererce signals (Lwo quadratwre outputs for each of four frequencies)
from this module Yo the formatter, but would avoid any additional cebling of
the data sample streansz betwean ncdules. The reference signals from the
frequericy gerierators would be in the form of digital samples, passibly using
thiree-level quantization.

The details of the final schewme ta be used do rot have to be firmly settled
at this time, but it 15 important to have same plan in mind for the pulse
calibration detectors, It would be useful te have any comments fraom
experienced pulse calibration users 1 they feel that the scheme cutlired
above 1 not adequats or 1= overly elabacate.



