Bulgarian Academy of Sciences

Space Rescarch in Bulgaria, 6

Sofia . 1990

1

A controllable device for the two-dimensional
scanner in the three-channel specirometer
for the VEGA mission =~ 7
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Scanning optical systems are often used in satellite spectrophotpmetric in-
struments for the study of natural optical emissions. Such a system of Kas-
segrent’s type with two-dimensional scanning of the ‘secondary mirror is des-
cribed in [1]. The angular scanning motion of the secondary mirrer is achieved
for this system with the aid of lan exacl small-size scanner, instailed behind
the mirror {20 When scanning, the mirror ©an occupy 105 Tixed positions.
This corresponds to a sweep! céntéining 7 lines of 15 elements (positions)
per‘ Iine_ “ oo arpnm - — 4 . . 5

The controlling device of the scanming system should interact with a
microprocessor: system of the instrument and should independently resolve
the following problems: 1) performiance of the scanner in the linearly-progres-
sive sweep mode — mode A; 2) scanner operation in the linearly-reversive
scanning of the middle line — meode B; 3) rapid setting into the-initial refe-
rence position by a given command; 4) receiving of .a command on the modes
and signal shaping of completed step; 5) processing — transmission of the
sensor system signals for four reference positions of the sweep: beginning of
line, end of line, beginning of ‘middle line, sweep centre. ™ = 7

The functional block scheme of the controlling device:developed for the
purpose is shown in Fig, 1. The following denominations are used: SM — step
motor, ST1-8T3 — sensor signals for positioning; STML — sensor.signal for
middie sweep line; DMI, DM2 — modulating discs, ST — Smith frigger block;
M1 +M8 — monovibrators; FF1 —— {ast/slow rotation trigger of the step driver;
FF2 — doreward/backward ‘{rigger, PG — pulse.generator of the fixed initial
phase, SD.— servocontrol; ES — eleciric switch; D1 — retarding “I”, D2 —
retarding “2”, b i3t lizs ol o Rk o

The circuitry is incorporated as a peripheral device into the micropro-
cessor system of the optical spectrometer. From this system “com step” and
“mode A/B” signals are received, and respectively “ready” and the four: refe-
rence signals of positioning with respect to the sweep are transmitted. When
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defining the B mode, the controlling device positions automatically the scanner
at the beginning of the middle sweep iine by fasl rotation of the step motor.
In A mode, the fast-drive rotation is achieved automatically during the reverse
sweep course. The fast-drive rotation pulses are generated by the PG block.
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With thé aid of the'non-contact key ES the supply voltage is reswitched,
and hence the total current via the driver during rotation and in a fixed posi-
tion, thus reducing the average power consumption. The output signals for
the scanner position with regard to the sweep are shaped by its sensor system
signal decoding. The DMI modulator disc contains three tracks, optically
connected with three optocouples — light-diode. phototransistor with diaph-
ragms. The DM2 disc contains an aperture for angular reference. When the
information from the outer and middie DMI tracks is decoded,we obtain the output
signals “beginning of line” and “end of line”, as well as the inner signals for the
direct and reverse sweep course via the STi and ST2 sensors. The signals are =
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transmitted to the M1, FFI and FF2 blocks. The “ready” signal is obtained from
the inner track through appropriate electron processing in blocks M6, M7, FF3 and
M8. In addition, the combination with STML signal provides the ,centire of image
signal. The “beginning of middle line” signal is oblained by the combina-
tion of “beginning of line” and STML signals,

~The operational aigorithin of the controlling «device is shown in Fig. 2.
The beginning of lhe sweep middle line is selected as an initial scanner posi-
tion, The contrelling block achieves this position automatically with the com-
mand for B mode.

The electrical circuitry of the controlling device is shown in Figs 3 and
4, Figure 3 represents the logical part, switching triggers FF1, FF2, FF3, the
D reference signal decoder, and the PG pulse generator. The latter operates
in the start/stop mode with determined initial phase of generations. It is imple-
mented by the half of the dual timer SEbH56, and the other hali of the
timer circuit is used as a monovibrator to ensure the time delay of 90 ms. The gene-
rator pulse frequency cycle is 35 ms. Figure 4 illustrates the driving part of
the controlling device impiemcented on 55450 circuits, T1-+T4 transistors
and D1=D8 diodes performing key operations., The commutation of the step
motor phases is made by the reverse counter of Johnsen implemented on 54LSO4
and 5451 circuits, When the supply is switched on, the counter is always set
up into a specified initial position by a group of initial nulling (T6 transistor
and other components}. The menovibrators of the block scheme M6 and M7
are implemented on a 5415123 circuit and serve to shape the “step completed”
signal with the aid of the sensor system signals. With the help of this signal,
the “ready” output signal is obtained.

The confrolling device is implemented on two printed circuits 135X
75 mm in size, operating in space vacuum environment. The power consump-
tion of the electronic block without the step motor is 1,65 W. The device was
incorporated into the three-channel spectrometric space instrument aboard
the VEGA interplanetary station. Ii operated successfully in the' course of
15 months and during comet encounters,
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Ynpasiadpollee YCTPOHCTBO ABYXMEDHOro CkKaHepa B anmaparype
~TPUKAHaAbHBIA cnekTpomeTp” wHa cranimax ,BETA®

C. H. Capezotives
fPesmwue)

B ammaparype ,Tpukanasbhniéi cnektpomerp” no npoekre BETA ans xapru-
POBAHHA H306an{eHHH KoMmeThl [aned B8 OTHENBHBIX JIHHAX BOJAH HCIIOJB3YETCs
TeJNECKONHMYECKas CHCTEMA ¢ MEXaHHUYECKHM JIBYXMEDHBIM —CKaHMpOBAHHEM H300pa-
xKenus. OGBEKTOM paccMoTpeHnst B Hacroslled pabore #ABASETCs ynpasisioinee
yorpolicTBe NS MeXankueckoro ckamépa. [lpejcraBiensl yHKIHOHANLHAS OJOK-
CXeMa, aNroPHTM YOPaBReHUS ¥ 1PHHIMNHAJBHBIE CXeMbl 3TOro yCTPoHCTBA.
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