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From the current-to-voltage converters, the signal is fed to two sample-and-hold cir-

cuits: One is non-inverted and the other is inverted. The non-inverted sample and hold

consists of one stage of analog switch D12 and capacitor C98 for the X axis, and B12 and

C106 for the Y axis. The inverting sample and hold consists of inverter E12, one stage of

analog switch D12, and capacitor Cl 19 for the X axis and B/C12, B12 and Cl 18 for the Y
axis.

The sample and hold circuits are controlled by SHCON (sample and hold control).

SHCON is derived by gating 3 MHz from the microcomputer clock circuitry and VGCK*
from the vector generator’s state generator. The result of these inputs insures that the

non-inverted and inverted analog signals that are applied to the analog switches have suf-

ficiently stabilized before being applied to the sample and hold capacitors.

The output swing of SHCON is -8 to +8 VDC. When SHCON is high, the voltage

charges or discharges the sample-and-hold capacitors to the X and Y analog voltage

value. The voltages are then applied to the inputs of the second analog switch. These

switches select either the non-inverted or inverted X-axis and Y-axis outputs. The outputs

are then amplified by the second stages of C12 and A12 for an impedance-matched out-

put to the X and Y inputs to the monitor. Since the monitor doesn’t have field-adjustable

X and Y gains, the gains are adjustable by variable resistors R120 and R126.

Z Output
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The Z axis video output receives six inputs. BVLD (beam valid), from the output of the

vector generator’s position counters, tells the Z axis to draw the line. BLANK (vector line

blank), from the vector generator’s state machine, tells the Z axis to stop drawing a line.

SCALEO thru SCALE3 (grey level shading scale), from the output of the vector generator’s

data latch, tells the Z axis the grey level shading of the line that is being drawn on the

monitor.

When BVLD and BLANK are both high, a high is clocked through shift register K9 that

turns transistor Q3 off. This allows the scale inputs to be passed through transistor Q2.

When BLANK goes low, a low is clocked through K9, transistor Q3 turns on, and the

signal is grounded at the base of transistor Q2.

The scale inputs at the base of transistor Q1 determine Q1 ’s emitter voltage, during the

line draw period. The SCALEO thru SCALE3 resistors R36 thru R39, resistor R35, and

resistor R40 result in a range of about +1.0 VDC when all are low and + 4.0 VDC when all

are high. The emitter of Q1 follows at about +1.7 to 4.7 VDC, while the emitter of tran-

sistor Q2 follows at about + 1.0 to 4.0 VDC. This output is applied to the Z input of the

monitor. Since there are brightness and contrast controls in the monitor, there are no ad-

justments in this circuit.
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VIDEO INVERTER

The video inverter circuitry is only used in a cocktail

game. In an upright game, pin 19 is unconnected and
therefore floats. When pin 19 floats, transistor Q16 is

turned off and transistor Q17 is turned on. Therefore, INV
is -8.2VDCand NONINV is about +8.2 VDC. The result

is a non-inverted X-axis and Y-axis output.

In a cocktail game, the wiring harness shorts connec-
tor J20’s output pin 7 input pin 19. When the video of

player 1 is being displayed, pins 7 and 19 are +5 VDC.
This results in a non-inverted video output. When the

video for player 2 is being displayed, pins 7 and 19 are

grounded. This causes transistor Q16 to be turned on and
Q17 to be turned off. Therefore, INV is +8.2 VDC and
NONINV is -8.2 VDC. The result is an inverted X-axis

and Y-axis output, causing the monitor’s display to be up-

side down.

The game option
switches are read by the

MPU when OPTS (option

switch enable) is low.

Switch toggles to be read

are selected by ABO and

AB1 from the MPU.
Switch toggles 1, 3, 5, and
7 are read on data line

DBO and toggles 2, 4, 6

and 8 are read on DBI.

Toggle inputs are “on”

when pulled to ground.
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