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1.0 LOGIC CIRCUIT TYPES AND
TRIGGERING METHODS

[he cireuits on the logic board are built up of and-
gates (and-poris), nand-gates {(not-and ports),
monostable and bistable circuits.

The transistors in a logle circuit work either in
saturation (conduct us a closed switch) or in cut-off
(blocking as an open switch). The input of the
circuit is connected to the base of a4 Lransistor via a
diode, transislor or resistor, while the output is

connected o the collector ol the output transistor.

Voltage levels for the 2000X logic circuits are
defines as:

High level (logic 1) $ 10 18.0V

T.ow level (logic 0) 0to 6.0V
Threshold Tevel 7.0V

1.1 AND-GATE

Only when all the inpuats are high {logic 1) can the
culput be high,

1.2 INVERTER, NOT-FUNCTION

The aulput signals are always the inverse (have the
opposite logic level) of the input signal (0 is the
inverse of 1 and vice versa). 11 all the mputs on a
nand-gate are connected together an inverter is
obtalned, In seneral an inverter is combined with
i lopie hinction when the inverter is drawn with o
small circle fellowing the symbol lor the lunction

1.3 NAND-GATE

A combination of an and-gate and an inverter
foorms o nand-vate, The ourput is low (0) only when
all the inputs are high {1). 1t 15 enough that one of
the inputs is low {0) for the output to be high (1).
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1.4 FLIP-FLOP, BISTABLE

MULTIVIBRATOR
A bistable civenit switches helween two stable — .
states dependent on the levels of the trigger pulse
at the npur, Visay | e ul
When the input § {Set) goes low, the outpul Q gocs R 5
high and remains in that state. 3 FF a
When the input R (Reset) goes low Lhe output Q I L
goes low and remains in (hat state. n ¢
(Reset)
* Nole [or truth table: PREVICUS INPUT RESULT
The twao inputs should preferably not bhe STATE CONDITION
grounded (have logic 0) at the same time, but if
it does happen the input which remains low Q Q S R Q Q
longest will take over controld.
) 0 1 0 1 1 0
The two ontpuls always have opposite levels, a 0 1% 1*
1 0 no change
1 1 no change
1 0 1 0 0 1
0 0 1* 1*
1.5 MONOSTABLE MULTIVIBRATOR 0 1 no change
) 1 1 no chan
A momostable circuit has one stuble condilion and ge

every trigger pulse at the inpul therefore lorces the

circuit oul of ts stable condition for a time which Fie 15 FLIP-FLOP efveuit, truth table and
depends on the time constant of the circuit. - symbol
The time-constant I, and also the duration of the

outpul pulse, are dependent on the component

values in the R-C stage and can be caleulated from

the tormula T =0.69 x r x c. A typical cxample is

shown in Figure 1.6.

Monostable circuits are wsed to determine the
duration of a function, as for example the pull-in
phase [or the braking solenoid.

The monostiable circuit in 9000X J-

=

The two monostable circuits that are used in the
9G00X have a dilfevent conliguration fram the
one shown in Figure 1.6. The difference lies in the Fig. 1.6 Monostable circuit and symbe!
R-C stage itself which in the 9000X consists of a "

capacitoy {C) and a nand-circuit (R} where the

capacitor is discharged by a leakage current through

through the nand-circuit,

The time constant (T) can be caleulated by means
of the special formula {or this circuit: T in scconds
and C in microfarads (ul}, T=0.5 x C.

This is un approximate formula. The spread with
IC?s i very large, and often the lormula T =1 x C
oreven T =2 « C can be more applicable.
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