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FOREWORD

In keeping with the progress Exidy has made to satisfy the
needs of all those involved with the operation of an Exidy video
game, we have duplicated especially pertinent information in
both our Operator and Technical manuals. For example, we
now are including a complete Parts List and accompanying
drawings in both manuals. That way should vou need to
separate the manuals, the VENTURETM Tachnical Manual,
Version 2.0, contains all the information a technician needs to
service VENTURE M, The Operator's manual, then, contains
all information necessary for installation and routine running
of VENTURETM,

We have designed the Technical manual to aid in your

understanding of schematics. FEach board schematic (logic,
audio/color, and memory expansion) is accompanied by a

description directly opposite it, These are sectioned by the
page number of the drawing they describe.

After the board schematic drawings and descriptions, we

provide information on Audio Diagnostic Test, Power Supply,
loystick and Audio adjustments. An illustrated parts list

follows.

Exidy welcomes your suggestions for more ways to make

provide you convenience. Please use our toll free number
(800) 538-8402, We'd welcome your ideas.
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1. Master Oscillator (1D)

From this oscillator all dynamic operations
are derived, such as the processor clock, the
main element and [ine counters, the shift
register clocks, as well as all other forms of
timing signals.

2. Element (Horizontal) Counters (1C, 1E,

26)

These components form the final stages of
horizontal timing. All operations in this
game requiting horizontal positioning or
timing have their arigin here. Note that,
beginning with signal HCLK (from Clock
Divide Counter 2D), there are 256 counts
prior to setting signal E256 high, When this
signal goes high, it indicates that the
horizonta! blanking period is in progress.
At this time the final counter (1E) is
preloaded with a higher number than
previously loaded. This creates a shorter
count the second time around, The shorter
count measures the retrace interval, When
the retrace count is finished, the counter
preloads with a lower number, establishing a
longer count sequence again for "real time"
sweep of the electron beam across the face
of the CRT.

3. Line (Vertical) Counters {4F, 5F, 6E)

These components form the entire vertical
timing operation starting with a c¢lock
derived from horizontal timing. These
counters count 256 times and then preload
with a higher number, causing a shorter
count the second time. This shorter count
measures the wvertical retrace interval.
Note that signal L256, when high, indicates
vertical blanking is in progress. After the
completion of the vertical retrace count,
the counters once again preload with a lower
number, This way they count 256 times
during the sweep of the electron beam down
the face of the CRT, allowing the horizontal
timers to sweep one complete horizontal
line for each count of the vertical counters.
Thus, the electron beam reaches the bottom
of the CRT, after completing 256 horizontal
line sweeps. It then begins the wvertical
retrace count, and the whole cycle begins
anew with the beam starting again at the
top of the CRT.

4. 5Screen RAM Addresses (7D)

During the time the screen RAM s
examined by the logic for output to the
monitor screen, addresses must be applied
to the screem RAM to count up at a rate

corresponding to the image cells concept-
ually arranged on the screen in a 32 x 32
matrix. The counts used here, 4 from the
element counters, and 4 from the line
counters, fulfill this timing requirement.
The least significant element count used
(EB) represents an interval exactly eight
times that of one element., The least
significant line count used represents an
interval exactly eight times that of one
horizontal line, or eight times a single line
count. Dividing a 256 element line by 8
vields 32, and likewise dividing a 256 line
vertical sweep by 8 vyields 32. Thus the
screen RAM address lines (RAMO through
RAM%) count at a rate that creates 32
horizontal counts and 32 vertical counts as
the electron beam sweeps the face of the
CRT. This makes 1024 conceptual "image
cells" into which can then be inserted
images of 8 elements by 8 lines. For more
information concerning these images, refer
to the text for pages 2 and 3 of the Logic
Schematics.

5. Coin Input Decoding (1H}

Some models of VENTURE (TM) contain
two separate coin inputs for special coinage
applications. NOR gate 1H com bines these
separate inputs, making signal S5COINT,
which sets the interrupt flip-flop (6E on
page 8) when either coin input becomes
active, thus forcing the microprocessar to
jump to the interrupt service routine. This
interrupt driven operation prevents ever
missing a coin when inserted. However,
this also means that when a game is first
powered up, the coin input must be inactive.
If for some reason the coin input switch is
enabled at the time of power up, the game

does not propetly initialize until the switch
is disabled.

6, Hardware Generated Line Positioning
Proms (3E, 4E)

These PROMs are not used for VENTURE
{TM).

7. Blanking and Video Clocking (5H)

Flip=flop 5H merely combines blanking and
all other video.

8. Black and White Composite Video
Cutput (1H)

This circuit is not used for VENTURE {TM}.
If desired, however, these components may

be installed to aid troubleshooting, by acting
as a "video probe®.
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1. Screen Controller PROM (6D)

This PROM controls the direction of data
flow into and out of the screen RAM and
character generator RAM, It prevents
timing errors and buss conflicts, assuring
that the microprocessor can write to either
the screen or character generator RAM, or
read back from either,

2. Screen RAM (7B, 8B)

The screen RAM is comprised of two 1024 x
4 static RAMs, configured to act as a single
1024 x 8 RAM., This creates a screen
matrix of 32 horizontal by 32 vertical
positions. A single byte code is stored in
each of these positions to represent a
particular character. During "real time"
(the time the CRT is being swept by the
electron beam) these character codes
address the character generator RAM,

These character codes, when used as
addresses, are combined with the three least
significant line counts (LT, L2, L4) to
present to the character generator output
shift register all the necessary data to form
an 8§ element wide by 8 line high character
on the CRT, located within one of the 1024
positions mentioned im mediately above;
that is, the 32 horizontal by 32 vertical
positions.

The screen, then, is a storage place for
single byte codes that call up an 8 x 8
character and place it into  the
corresponding character cell. This char-
acter is stored in the character generator
RAM, shown on page 3 of the schematic.

3. Character Image Storage

Shown on this page are two PROMs {9C,
10C),  They could be used as a permanent
set of characters. However, VENTURE
{TM} uses RAM instead, to increase the
flexibility in character manipulation. This
portion of RAM appears on page 3 of the
Logic schematics.

4. PROM Power and Signal Selection (108)

This Dip Shunt configures the logic for

different types of PROM devices. For
VENTURE (TM), however, this Dip Shunt is

unnecessary due to the fact that RAM has
been used rather than PROM.

5. Character Generator Output Shift
Register (12B)

Video from the character generator

memoty devices (RAM in the case of
VENTURE (TM)) is formed by this shift

register as a byte of data that displays one
line at a time from left to right on the CRT.
This ultimately forms an 8 line high by 8
element wide character positioned on the

screen according to the time it is presented
to the shift register.

Qutput from this shift register are all the
images seen on the screen except the player
image and the player missile image,
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Image Storage RAM

1. Character Generator Image Storage
R (13C, 11€, 14C, 120)

These four RAMs, when wused in this
configuration, act as a 2048 x 8 bit RAM,
The images placed on the screen are
stored in this RAM by the microprocessor,
according to the game program. In this
RAM images are established, altered,
shifted slightly, and even replaced with
a new set, if required by the program.

When called by the logic to do so, the RAM
presents, to the character generator
shift register, a single byte, repre-
senting one line of a particular image.,
Each image is composed of 8 |ines of data,
each line is one byte-wide. Thus, 256
images of 8 x 8 bits can be stored here
simuitanecus|y and *called up® by the
screen RAM to be displayed on the CRT in
any of the 1024 character cell positions.
A single byte code, stored in the screen
RAM calls wup a character. The
character may change or move by replacing
the single byte code in the screen RAM, or
by altering the data in the character
generator RAM which forms the image.
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1. The 6502 Microprocessor {(2A}

For detailed information concerning this
microprocessor, refer to the MOSTEK
publication, 6500-10A, MCS Micro-
computer Family Hardware Manual.

One feature that should be mentioned
here, however, is that this micro-
processor has "memo ry-mapped 1 /0.
This means that all ports interfacing to
peripherals of any type must be located
within the normal memory map, with no
duplication of addresses, since no
instructions are specifically oriented
toward 1/0 operations.

2, Power-on Reset circuit (connected to
2A pin 40)

When power is first applied to a game, a
particular sequence of events must occur
to set up all logic conditions. 1f this

sequence is broken for whatever reason,
the microprocessor may become confused,

and the game wifl not start and run,

This sequence is accomplished when the
reset line to the microprocessor is the
last line allowed to reach a "high" logic
level. The Power-on reset circuit makes
sure this occurs by utilizing the charge
time of an RC network as a delay.

If any kind of power interruption occurs
during norma! game play, the power-on
reset circuit insures that the micro-
processor is reset., This alleviates
confusing the microprocessor, while it
also recreates the original power-on
sequence.

3. Processor Workspace RAM (4A, 5A)

The RAM, or workspace, consists of the
lowest 1024 bytes of memory and can be
divided into three separate sections due
to distinctly different functions.

The lowest 256 bytes (0 to FF

Hexadecimal) is reserved for special
software register operations, and is
called “zero page'. The processor uses
this area to store dynamic variables.

For details of this type of operation,
refer to 6502 technical Lliterature

regarding "Zero Page Addressing".

The next higher 256 bytes {100 to 1FF Hex)

is reserved for the 6502 stack. The
processor stores return addresses in the
stack when interrupted or called to
execute a subroutine. The game program
may also request the processor to store

other kinds of information here for later
retrieval.

The next higher 312 bytes (200 to 3FF Hex)

are wused as a scratchpad area.
Miscel laneous calculations and their

results are temporarily stored here,

4. Main Address Decoding (5C, 5D, 5E)

This circuit is the first stage of the
address line decoding necessary to
organize the memory map; that is, it
places specific functions or devices
within generalized blocks of the memory
map, grouped by function,

For details on the addressing scheme, see
MEMORY MAP, Figure 1.
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1. Program Memory (6A through 13A)

These memory devices may be 2516, 2716 {5
volt only), or 2732 EPROMS. |If 2516 or
2716 EPROMS are used, there will also be
an additional memory expansion PCB in use
to createmore memory space. This PCB is
simply an extension of the address, data
and control lines present at the memory
devices situated on the logic PCB,.

Note that four of the |ines to each memory
device (PCSO through PCS?, PAP19, PAP20,
PAP21) are progranmable through jumper
configurations located at 4B and 11B.
This allows different memory devices to
be used and/or facilitates inter-
connection to the memory expansion PCB
{if used).

2, PROM Address Selection (4B, 5B)

This is a second stage of address
decoding, used to select each individual
memory device when addressed. Signal
ROMSEL {from page 4 Main Address
Decoding) selects the Program Memoty
devices in general, and jumper 4B,
together with decoder 5B further defines
an address to a particularmemory device.

3. Memory Device "Personality® Selec-
tion (11B)

The dip shunt, or jumpers block, alters
control signal configuration to the
programmemory devices. This allows the
use of alternate size EPROMS and/or those
created by different manufacturers whose
control signal pinouts may not be
identical to one another.
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1. Moving Object Horizontal Position

(13F, 15F, 14F, 16F)

Counters 13F and 15F form a byte-wide
counter which horizontally positions
Moving Object 1 on the screen. These
counters are preloaded to a certain value
by the microprocessor during Vertical
Retrace time. Then, after each occur-
rence of the Horizontal Sync, they begin
to count. The count outputs AND'ed
through 15€ give rise to signal MIHW, the
Horizontal Position Window for Moving
Object 1. Counters 14F and 16F are the
equivalent circuit for Moving Object 2.

2. Moving Object Vertical Position

Counters (16E, 12E, 1E, 13E)

Counters 16E and 12E form a byte-wide
counter which positions Moving Object 1
vertically on the screen. These count-
ers are preloaded to a certain value by
the microprocessor during Vertical
Retrace time. Then, after each occur-
rence of Vertical sync, they begin
counting. The four count outputs of the
least significant of these two counters
(MILT, M1L2, M1L3, MTL4) are sent to the
moving object image PROM to specifywhich
line of the image is presently being
displayed. The AND'ed outputs of the
second counter give rise to signal M1W,
the Vertical Position Window for Moving
Object 1. Counters 11E and 13E are the
equivalent circuit for Moving Object 2.

3. 'Write Moving Object"' Decoding (6F,
16H, 5E, 3F)

Consists of two distinctly different

functions., 6F and 16H form the circuit
that generates the load pulses for the

moving object position counters, while
56 and 3F simply prevent the counters
from counting during blanking.

4. Color Interface Output {16B)

This is a 14 pin DIP socket used as the
connector interface to the color
selection circuitry, located on the
audio PCB. The signals and their
functions are listed below:

Pin #

1 5SRLOAD = Shift Register Load Pulse (Neg. True)
2 CBLB = Composite Blanking

3 CSYNC = Camposite Sync

4 5CVID = Composite Video (Neg. True)

5 55CLK = Shift Register Clock {Neg. True)

6 HSYNC = Horizontal Sync

7 ND

8 VSYNC = Vertical Sync

9 5MO2VID = Moving Object 2 Video (Neg. True)
10 S5MOTVID = Moving Object 1 Video (Neg. True)
11 VA9 = Character Generator Address Line 9
12 S5LINES = NOT USED ON VENTURE

13 VIDZA10 = Character Generator Address Line 10

+5V
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Moving Object Multiplexing (14A,

1.
14E

et

These two multiplexers pass information
to the moving objects image PROM. They
contain two codes: one determines which

image should appear, and the other
specifies which line of that image is to
be displayed.

The data passed alternates between data
for Moving Object 1 and Moving Object 2,
depending on the state of element count
E3z2.

The upper multiplexer (14A) passes the

'which image®' code, and the lower
multiplexer (14E) passes the "which line
of that image" code.

2. Moving Objects Image PROM (11D}

This EPROM accepts as an address the

image and line codes of moving objects 1
and 2 (see "Moving Object Multiplexing"

gbove}. It then presents the appro-
priate data for one |line of the image to

the output shift registers.

The timing of the logic insures that the

correct pair of shift registers are
toaded with the data, then shifted out at

the correct time to become, one line at a
time, the 16 lines of video for that

character (Moving Object 1 or 2).

3. Moving Object Video Output Shift
Registers (12D, 13D, 14D, 15D)

Shift registers 12D and 13D together form
a 16 bit shift register whose task is to
accept, as data, 16 bits (2 bytes)
representing a single line of the image
for Moving Object 1, then shift these 16

paralfel bits out serially to become
video. This operation is repeated for 16

consecutive |lines, resulting in a video
image that is 16 bits wide by 16 |[ines

high on the monitor screen.

Shift registers 14D and 15D together form

this same type of circuit, identical in
function, for Moving Object 2.

4., Moving Objects Shift Register Load
Logic {2F, 16H)

This circuit sends properly timed load
signals to the Moving Object Video Shift
Registers. These Ioad signals are
needed to load the image data into the
shift registers at locations 12D, 13D,
14D, and 15D.

5. Moving Object Shift Register Control
Logic (15H, 14H)

The input signals to the upper two gates
(15H) represent horizontal and vertical
position ‘windows®" for the two moving
objects (for example, MIHW = Moving
Object 1 Horizontal Window, M2W =Moving
Object 2 Vertical Window). These
windows allow the Moving Object shift
registers to shift only at the right
time. This insures the image s
generated at the correct position on the
SCreen,

The |ower 2 gates of 15H are, in VENTURE,

used for later decoding in the color
selection circuitry, located on the

audio PCB.

6. Memory Device
figuration (10D

Personality Con-

This is another Dip Shunt which

reconfigures the PCboard in order to use
an EPROM (11D} of another type or

manufacturer.
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1. Interrupt Status Latch (BE)

This latch is set when a coin is dropped
or vertical sync accurs. When the latch
is set, the CPU is interrupted; that is,
signal TRQ goes low. This forces the CPU
to jump to the interrupt service routine.
The interrupt service routine instructs
the CPU to check for a coin input, and
then run a debounce routine on the coin
bits of ports 9E or 15A, depending on
which coin input bit was set at 8E,

If the CPU finds no coin input bit set at
latch BE, it will assume the Interrupt
condition was caused by vertical sync.
This tells the CPU that it should now jump
to the routine that services the normal
game play, and that the screen can now be
updated with new data. The screen can
only be updated during the vertical
retrace interval,

Note that this latch also has two signals
tabeled LNGO and ING1 which both show PC
etched jumpers. These two bits are the
select bits for one of four languages,
English, French, German, and Spanish.
You may select a language by cutting the
appropriate jumper, allowing it to be
pulled to a logic high. For English, no
cutting is necessary. See the Oper-
ator's Manual for proper configuration
of other languages.

Also on this latch is the signal named
TABLE. This signal, tied to a pullup
resistor and switch, determines wﬁether
the program operates as a table model or
in the wupright game <configuration.
Please check with the Exidy Marketing
Department and the Operator’'s Manual for
more details, since table models may or
may not be available.

2. Option Switch Part (15A)

This port provides input from the option
dipswitch, at location 16A., Data from
the dipswitch is gated onto the data buss
and read by the CPU at game start. This
allows such options as number of turons,
coins per game, additional game versus
extra turn, etc.

Note that one input of this port {labeled
COIN 2) does not come from the switch,

Instead, it comes from Coin Input 2, and
is used for debouncing the auxiliary coin
input switch.

3. Control Inputs Port (9E)}

This port provides input from the
controls located on the control panel,
such as the joystick, fire button, one
player start, and two player start.
Data from these controls are gated onto
the data buss for examination by the CPU
during the regular service routine
(which is synchronized to the vertical
intervail.

Note that one of these inputs is from the
COIN1 input (labeled 5COIN1} rather than
a game control input. The COIN1T input to
this port is used for debouncing the
standard coin input.

4. Moving Image Latch

Only the CPUcanwrite to themoving image
latch, This latch contains the code that
specifies which image or images are
presently being displayed Ey the
hardware moving object circuitry.

5., Audio Board Port

This latch is written to and read by the
CPU, and transmits instructions to the
audio board when any sounds are enabled,
disabled, or the game is initialized.
in addition, this port passes data sent
to select colors for screen images. For
the functions of these instructions, see
the audio board schematic and/or

description of operation.

6. Control Port Latch (9D)

This latch, used only in table versions,
is written to only by the CPU and keeps
track of which player is "up", inorder to
select which controls are active, that
is, player one or player two.

7. 170 Decoding (7E)

The upper half of this decoder generates
the cgip selects for those 1/0 devices
written to by the CPU, and the lower half
generates the chip selects far those 1/0
devices which are read by the CPU. See
the detailed memory map for more precise
information.



Figure 1: MEMORY MAP

Hex Address Function or Device

FFFA-FFFF Interrupt and Reset Vectors

8000-FFF9 Program memory space

52X X Audio board com munications

5103 Interrupt Condition Latch (read)

5101 Control Inputs Port (read)

5101 Output Contro! Latch (write)
{Not used in VENTURE (TM) upright)

5100 Moving Objects Image Latch (write)

5100 Option Dipswitch Port (read)

50C0 Moving Object 2 Vertical Position Latch
{write)

5080 Moving Object 2 Horizontal Position Latch
{write}

5040 Moving Object 1 Vertical Position Latch
{write)

5000 Moving Object 1 Horizontal Position Latch
{write)

4800-4FFF Character Generator RAM

4000-43FF Screen RAM

0200-03FF Scratchpad RAM

0100-01FF Stack RAM

0000-00F F Iero Page RAM



AUDIO/COLOR PCB-GENERAL DESCRIPTION

The Audio/Celor PCB is so named because
it contains not only the circuitry
required to generate all sounds, but also
the color selection decoding circuitry
and video output connector.

This PCB contains a dedicated 6502
microprocessor and circuitry to support
the simultaneous generation of many
types of sound, including three channel
music. The Logic PCB simply sends
commands to the Audio/Color PCB via a bi-
directional comunications port and the
Audio/Color PCB takes it from there. In
some cases this PCB even aids the Logic
PCB in some of it's calculations when
there is not enough processing time
available on the Logic PCB.

10

As a result of this structure, the actual
program to generate sounds or music
resides on the Audio/Color PCB. There
is also a handshake required between the
two PCB's in order for the systemto power
up correctly, and of course, there is no
video output without the Audio/Color PCB
connected,
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1. logic and Power Interface (P5,])2,]3)

Connector P53 provides the audio/color
PCB with all the power it requires to
operate. Also fed through this connec~

tor are the two speaker output leads. P5
interfaces only to the power supply
module and the speaker, through the main
harness.

Connectors ]2 and J3 are the most

significant path of communication
between the Logic and Audio/Color PCB's.

Address lines, Bi=directional Data
lines, processor control lines, and the
Audio/Color PCB Select line are all

passed through these two comnectors.
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2. Communications and Address Decoding
(98,13D)

Peripheral Interface Adapter (PIA) 98B,

in concert with 8B {another PIA ,shown on
page two) serves as a bi-directional

communications path between the Logic

PCB and the Audio/Color PCB. During
information transfer between the two
PCB's, both PIA's are in use.

Information from the Llogic PCB micro-
processor passes through the PIA at 9B to

the PIA at 8B, then to the microprocessor
on the Aoudio/Color PCB., When infor-

mation is passed the other direction, the
path is the same, but the direction is
reversed,

During the time that no information
transfer is occurring between the two
PCB's, bothmicroprocessors can continue
to operate independently.

Also shown on page one is 13D, a 3-line to
8-line decoder, used to generate the
write signals for the Color Data Latches.,
These Latches will be covered in the
text for page five of the Audio/Color
PCB.



PAGE 2 OF 5: AUDIO/COLOR PCB

1. 6502 Microprocessor (3B}

This micropracessor is the same as that
used on the Logic PCB, but is exclusively
dedicated to the generation of sound,
It can communicate with the logic PCB
microprocessor, and receives it's
instructions thereby. Once it has
received it's instructions, however, it
asserts complete control over all
Audio/Color PCB circuitry and ignores
the Logic PCB microprocessor until such
time as it is informed that another
command is ready. Some commands are of a
type that must be processed inmediately,
irregardless of other operations in
progress, and some commands can wait
until the operations in progress are
completed. The program on the Audio/-
Color PCB handles all these eventu-
alities appropriately.

2. Peripheral Interface Adapters (8B,

78)

The PIA at 8B, as mentioned in the text
for page one, is used in bi-directional
communications between the micro~

processors on the Logic PCB and the
Audio/Color PCB.

The P|A at 7B is used for two fundamental
purposes on this PCB, The first, and most
important, is that it contains the RAM
that the microprocessor uses for zero
page and stack operations. The PlAonly
contains 128 bytes of RAM, which under
normal circumstances would not be
sufficient for both zero page and stack.
In this case, however, the memory map on
this PCB has been altered, so that when
the microprocessor thinks it is putting
the stack at address Q1FFH it is actually
putting it at address O007FH.

The second use of this device is that of a

programmable interval timer, used for
various purposes unique to the specific

sounds being generated on this game.
The ability of this device to generate

interrupts at time out is utilized here.
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3. Address Decoding {4B)

Keyboard Encoder (4B) is used here to

generate the chip selects of all devices
located in the memory map of the
Audio/Color PCB.

4. Music Generator (2B}

Another Programmable Counter/Timer de-
vice is used hare to generate music (and
sometimes other special effects) inup to
three channels (or wvoices) simul-
taneously. The music is created by a

special software operating system, and
all but the counter/timer chip s
therefore invisible.

5. Master Oscillator (A1,B1)

This oscillator is the source of all
timing on the Audio/Color PCB. |If this
clock stops running, so does everything
else on the Audio/Color PCB. It is,
however, completely independent of the
clock and other timing signals generated
by the Master Oscillator located on the
Logic PCB.

6. Program Memory (3A,4A,5A,6A,7A)

The memory devices used here are 2716

{2048 x B) EPROMS, The DIP shunt located
at 8A is used to reconfigure the control
and power supply lines, if necessary, for
equivalent devices from different

manufacturers, whose pinouts may not be
the same.

7. OQutput Filter Latch (1C)

This latch is used simply to switch
different output filter capacitars in or
out of the circuit to soften or shade the
sound, according to program require=
ments.



PAGE 3 OF 5: AUDIO/COLOR PCB

1. Clock Manipulation and Noise Gan-

eration Circuit (30,40,6D,5E)

The timers inside Programmable Timer
Module 3D c¢an be incremented or
decre mented either internally by the Phase
Two clock input, or externally from the "C*
inputs (C1,C2,C3). Both options are used
by the program. When the counters are
being controlled by the Phase Two clock, the
‘C® inputs have no effect, and the noise
generation circuit is therefore inoperative.
In order to generate sounds that are
classified as noise, or contain some kind of
noise within them, the counters are
programmed to decrement in accordance
with the input on the "C" inputs. While in
this mode, the combination of 6D (Dual "D’
Flip-Flop) and 5E (128 Bit Shift Register),
are used to "randomize" the clock inputs to

the Programmable Timer Module (3D).
The "randomizer® can be clocked with
either the Phase Two clock or counter
output Q1.

2. Amplitude Modulation Control (2D, 7D,

8D, 9D)

Counter (3D) outputs Q1,Q2, and Q3 are
already highly complex sounds, but in order
to create much more specialized audio they

must be modulated in amplitude. Each
channel is separately controllable in

amplitude by associated Digital-to-Analog

converters comprised of analog multi-
plexers and a resistive ladder network.
Three control bits on each multiplexer

select a voltage to output, according to
which input pin is addressed (since each
input pin is tied to a different point, and
therefore voltage, in the resistive ladder).
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The voltage thus selected is applied to one
of the two inputs to each segment of 2D
(another triple analog switch). The other
input is tied to ground. Note that the
control bit to each analog switch segment is
one of the previously mentioned count
outputs (Q1,Q2,Q3). In this manner, each

output can be controlled for frequency and
amplitude individually.

Note also that the count output from Q1,
unlike Q2 and Q3, first passes through yet
another analog switch whose function is to
turn off the count output of Q1 prior to
reaching the Digital-to-Analog conversion
stage. This is done because the Q1 output
is the one used for selective clock frequency

generation, and would therefore interfere
with other sounds if not disabled at the

appropriate time.

3. Qutput Summation and Special Effects
Volume Control (2E)

The three segments of Operational
Amplifier 2E are configured as voltage
followers (for impedance considerations),
and their outputs are summed together at
the top of a 10K POT, R31, The output
volume, therefore is determined by the
voltage applied at each input and the
adjustment of the POT. Note that the
resistors used to sum these three outputs
together are large in value, so that each

channel will have minimal effect on the
others when conflicting signals arrive
simultaneously (except, of course, that

their sum will appear at the output).

This summed output is then again summed

with all other sounds generated by this PCB
at the input to the final Power Amplifier.



PAGE 4 OF 5: AUDIO/COLOR PCB

1. Summing Amplifier and Master Volume

Contrel (3F, R46}

One segment of Operational Amplifier 3F is

used here as a point at which all the various
sounds generated on this PCB are brought
together. Note that the output goes
immediately to a 10K POT (R46) which has

ground on the other end. The wiper,
therefore, varies the final output volume of

all sounds together.

2. Integrator and Audic Power Amplifier

{3F,10F)

Anpther segment of Operational Amplifier
3F is used here as an integrator; that is, it is

used to ‘roll off" the higher frequency
sounds in order to prevent the power
amplifier from going inta unwanted

oscillation.
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The Audio Power Amplifier {10F) is a Dual
Audio Amplifier IC configured as a "Bridge
Amplifier® and may be either a LM377 or
LM378 for Revision A, Audio/Color PCB.
Revision letters are locted at position 11C.
In later versions of Venture it may possibly
use a LM379 with a reconfigured DIP shunt.
Information regarding this is available in
the operators manual for this game, or
contact the Exidy Customer Service
Department for assistance if you must use
an alternate device.

Volu me Controls

Master Volume R46, see the fourth page of
Audio/Color PCB schematics.

Music Volume R9, see the fourth page of
Audio/Color PCB schematics.

Special Effects Volume R3, see the fourth

page of Audio/Color PCB schematics.
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1. Pattern Character Color Division

(10A, 9A)

The two segments of Flip-Flop 10A, using
the upper two address lines from the
character generator «circuit, divide
the character generator RAM space into
four (4) conceptual groups (or quad-
rants) according to address, This is

done in order to assign different
colors to different characters.

Using this method, any character stored
in a particular quadrant will he the
same c¢olor as any other character
stored in that same quadrant. I[f the
same character is stored in adifferent
uadrant, it will be displayed with a
ifferent color. The output of 9A (Two-
line to Four=line decoder) applies the
separated video lines of these quadrants
to priority encoder 108, whose task is to
determine which image is to take visual
preference when two or more coincide an
the TV screen; that is, which image is to
appear to be in the “foreground®, and
which is to appear to be in the
"hackground".

2. Priority Encoder {10B)

All the video signals generated by the
logic PCB are applied to the priority
encoder. The signals assigned the
higher priority are shown at the top, and
the

lower priority are shown on the
bottom. The output of this device is a3
Bit code representing the highest
priority video line active at that
instant. This output code is then sent
to the colar nultiplexers as an address
which will select the appropriate color
for the imagery generated on that video
line. Note that the lowest priority

input to the encoder is tied permanent |y
low (active). This insures that when no
other video is being generated, there is
a background color present, unless of
course, the program has selected a
background calor of black at that time.

3, Color Data latches (11C,12C,13C)

These latches are addressed directly by

the Logic PCB microprocessar. Here the
microprocessor stores the data that
determines which character is what

calor., This data is then passed to the
color selection multiplexers.
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4. Calor
128, TIBT

Each of the three multiplexers controls
the video output to a different colar gun
in the CRT. One turns the red gun on or
off, one turns the green gun on or off,
and the third does the same for the blue
gun. The output combination of the
three multiplexers provides for one of
eight possible colors to be displayed at
any given instant. The color displaved
is determined by two things: what type
of video is present ({e.g. which
character), and what color the micro-
processor has currently assigned to that
type of video. As mentioned above, the
color assignations are stored in the
calor data latches. The priority
encoder (10B) issues the code repre-
senting the type of video currently
displayed. Using these two pieces of
information, the multiplexers look at
the appropriate bits in the color latches
and send the data directly to the TV to
turn the color guns on or off,

Selection Multiplexers (11B,

5. WVideo and Sync Polarity

Signal
Selection (TTA, 1ZA]

Before being reclocked one last time, all
video outputs are passed through an
Exclusive-Or gate (11A), so that one
input of each segment can be used to
invert the video (make it 180 degrees out
of phase with respect to the input to the
gatej. This feature insures compat-
ibility with TVmonitors made by severa!
different manufacturers,

The TV Sync signals are also routed
through Exclusive-Or gate segments (12A)
for the same purpose.

6. Final
tion [13A)

Video Output Re-synchroniza-

To insure that all video signals and sync
signals are accurately synchronized in
time, they are all re-clocked one last
time together by a HEX "D"Flip-Flop. It
"cleans up® any spurious irregularities
or propagation delays that may have crept
into any of the video or sync signals.



PAGE 1 OF 1: MEMORY EXPANSION PCB

For infarmation on the Memory Expansion
PCB, refer to PAGE 5 OF 8, GAME LOXIC
PCB. See section 1. Program Memory (bA
through 13A)
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POWER SUPPLY INFORMATION AND
ADJUSTMENTS
All  DC _Power required to operate

VENTURETM s supplied in the Exidy Power
Supply Module. These supply outputs are as

follows:

+5v DC @ 6 amps
-5v DC . @ 1 amp
+12v IDC (HI). @ 3 armps
+12v [XC (HI)' a 1 amp
=12v DC {(H1} @ 3 amps
-12v IC (L0} a 1 anp

: {(HI) refers to "high current”
{(LO) refers to "low current’

CAUTION: Only certified technicians
should make adpjustments on all components
of VENTUREM, AC line voltgﬁf selection
is available in your VENTURE game by
setting the appropriate jumpers on the
power chassis, Only the +5v DC s
adjustable. This must be adjusted to:

+5.00v DC +/- ,25v

as measured on the PCB near the

microprocessor {location 2A),
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JOYSTICK ADJUSTMENTS

The leaf switches on the 8- position joystick
should be adjusted to a dimension of .218" to
250" (7/32° to 1/4"). This is measured
from the edge of the joystick shaft to the
rear leaf. See the drawing below,

Misadjustment will cause the joystick either
to activate too soon or to make the 45

degree directions hard to activate,

iy

4
_DEE\
—

T <
O,

—

AN ADJUST TO BE FROM .2I18
T0.250 FOR IDEAL SWITCH
OPERATION,



VENTURETM AUDIO DIAGNOSTIC TEST

When VENTURETM {5 firse powered on, the

following message appears for eight
seconds:

STAND BY

VERSION X

{X= particular version number).

Five seconds after power on, one or more
quick beeps, like an organ chord, are heard,
This is part of the Exidy Audio Diagnostic
Test. The number of beeps that sound
indicate different conditions of the Audio
board. The following code is an indication
only, of where to first check the Audio

Board. Because this diagnostic test only
evaluates certain caomponents, other
circuitry is relied upon for the test. Should

this other circuitry fail, the diagnostic test

may not, then, point directly to the failure.
Please use the results of this test as a

guideline for further troubleshooting.
The code is as follows:

0 beep: If no beeps are heard, along with

a hum or random notes, this may
indicate a failure in 3A and/or
7A,

1 beep: All  audio hardware is OK.
However, be sure to check the
Attract Mode Cycle anyway for a
possible message to check the
Audioc Board. In occasional
instances, this can occur. The
message will further direct you.

2 beeps: ZERQ PAGE RAM failure. Check
6532 RAM |.O. Timer Array at
location 7B on the board.

3 beeps: (will not occur)

4 beeps: ROM failure

5 beeps: INTERRUPT failure.
at location 7B.

Check 6532

In addition, this message appears during the
Attract Mode only if the Audio Board needs
to be checked:

"CHECK AUDIO BOARD®

XX YY

18

XX and YY in the message are code
characters defined as follows:

XX= 01 = ZIERO PAGE RAM FAILURE,
check 6532

02 = ({will not occur)

n3= RKROM FAILURE. Any number in
the XX position ending with a 3
(for example, 23, 33, etcy
indicates a ROM failure. The
first digit (2 and 3 in the
previous example) points you to
the appropriate chip that needs
to be checked. The code for
the any number ending with 3 in
the XX position is as follows:

XX= Chip to Check
03 3A
13 4A
23 3A
33 6A
43 7A

Note: The nmessage reflects
the first bad chip it encounters,
in numeric order. It is possible
for chips following it to also be
bad.

N4 check

INTERRUPT FAILURE,
6532

27 = FAULTY COMMUNICATIONS.

Check 6520 at 9B.

Here is the code for the second two numbers
in the YY position,

YY¥= 40 = Communication from Logic

Board to Audio failed. Check
6520, both locations 8B and 9B.

80 = Communication to Logic Board
from Audio failed. Check 6520,
at locations 9B and especially
8B.

<0 = Communication between Logic

and Audio faileds Check 6520,
both locations 88 and 98.

Also, the symbol <0 in both the XX and YY

position, along with a hum or random notes
and no beep after power on, may indicate a
failure in 3A and/or 7A.



AUDIO BOARD ADJUSTMENTS

The following drawing points out the three individual audio

adjustments and the location of the DIP switch. The audio board
rides piggyback on the logic board, mounted on the right wall of the

game, when viewed from the rear service door.
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LOGIC BOARD, 77-3374-15

Item Part Number Descriptiaon Location
77-3374-15 LOGIC BOARD ASSEMBLY 1
1 LOGIC PRINTED CIRCUIT BOARD
2 48-2000-11 1.C. 74L500 3B, 15C, 15H
3 48-2005-11 1.C. 74L502 1H, BH, BF
4 48-2010-11 1.C. 74L504 16, 41, 3F, 10F, 11F
5 48-2015-10 i.Ce 7407 2C
6 48-2020-11 1.C. 74L508 5E
7 48-2332-11 I.C. 74L511 3H
8 48-2035-11 1.C. 74L520 2F
9 48-2316-11 1.Co 741521 12F, 15E
10 48-2045-11 1.C. 74L527 7F, 2H
11 48-2055-11 1.C. 741532 6F
12 48-2067-11 1.C. 74LS74 1C
13 48-2071-11 1.C. 7415112 2E, 6E
14 48-2307-11 l.C. 7415138 5B, 5D
15 48-2321-11 l.C. 7415139 7E, 16H
16 48-2090-11 1.C. 74L5157 14A, 14E
17 48-~2095-11 1.C. 7415161 1E, 20D, 4F, S5F
18 48-2100-11 1.C. 74L5166 12B, 120, 13D, 14D, 150
19 48-2115-11 1.Co 7415193 10E, 12E, 13F, 15F, 14F, 16F, 11E 13E
20 48-2328-11 1.C. 74L5241 1A, 3A, 15A, 3B, 6B, 98, 8C, 7D, 9t, 4H
21 48-2350-11 1.C. 7405245 3C, 4C, oC, 138, 158
22 48-2314-11 1.C. 74L5374 1F, 14B, 7C, 9D, 8E
23 48-6502 MICROPROCESSOR 6502 2A
24 48-2334 2114 RAM (1K x 4) 4A, 5A, 7B, BB, 13C, 12C, 13C, 14C
25 48-9219 6301 PROM (256x4) 5C
VEL5C-1
26 48-9099-01 6331 PROM (32x8) 1D
HRLeN-1
27 48-9099-02 6331 PROM (32x8) 14H
. HRL14H-1
28 46-3025 IN4002 DIODE BE, 9F, 2H
29 49-5135 RES. 470 OrM 1/4W 5% 10, 2H
30 59-5120 RES. 1.2K 1/4W 5% 2C
31 59-5115 RES. 1.8K 1/4W 5% 1C, 2C
32 59-5110 RES. 2.,2K 1/4W 5% 7E, 2A
33 59~5105 RES. 2.7K 1/4W 5% 1C, 2C
34 51-0003 RES. 220 O+M 1/8W 5% 9k
10 Pin Sip
35 51-0002 RES. 2.2K 1/8¥% 5% 16A
10 Pin Sip
6 51-0001 RES. 4.7K 1/8% 5% 15A
10 Pin Sip
37 51-0004 RES. 6.8K 1/8W 5% 14A
10 Pin Sip
38 23-4033 CAP. .01uf CERAMIC 10
D15C
39 23-4035 CAP, .1uf CERAMIC A/R
DISC

44



LOGIC BOARD, continued

Item Part Number Description Location

40 21-4015 CAP, 6,8uf 25v DIPTANT 1€, 15D, 6E, 13F

41 20-4014 CAP, 33uf 25V 1C, 2C
ELECTROLYTIC

42 20-4005 CAP. 470uf 10V 10H
ELECTROLYTIC

43 72-3025 D1PSHUNT JUMPER PAKS 48, 11B, 10D
16 PIN

44 72-3042 DIP SWITCH 8 POS. 16A

45 45-3036 CRYSTAL 11.289mhz 10
(SERIES)

46 61-8041 CONN. 10 PIN MOLEX 16C, 16F

47 61-8062 DIP SOCKETS 16 PIN 48, 11B, 5C, 6D
LOW PROFILE 14H, 10D

48 61~8045 DIF SOCKETS 24 PIN 6A thru 13A, 11D
LOW PROF ILE

49 61~-8035 DIP SOCKETS 40 PIN 2A
LOW PROFILE

50 61-8060 DIP SOCKETS 14 PIN 16B
LOW PROFILE

51 61~-8157 DIP SOCKETS 18 PIN 4A, 5A, 7B, 8B, 11C
LOW PROFLE 12C, 13C, 14C

52 21-4021 CAP 1uf 25V DIP TANT C45 thru C52, 50, 2H

53 59-5138 RES. 220 OFM 1/4W 5% R200, R311

54 59-5179 RES. 18 OMM 1/4W 5% R300C thru R302

55 23-4067 CAP. 330 pf CER. DISC 5D

56 48-9224 E PROM, 2732 VELGA-1 6A

57 48-9225
58 48-9226
59 48-9227
60 48-9228
61 48-9229
62 48-9230
63 48-~9231
‘64 48-9220

PROM, 2732 VEL7A-1 7A
PROM, 2732 VELBA-~1 8A
PROM, 2732 VEL9A-1 9A
PROM, 2732 VEL10A-1 10A
PROM, 2732 VEL11A-1 11A
PROM, 2732 VEL12A=1 12A
PROM, 2732 VEL13A-1 13A
PROM, 2716 VEL11D-1 11D

mMAmm mmmm

6.11 AUDIO/COLOR BOARD ASSEMBLY 77-3386-~15
1 PRINTED CIRCILHT BOARD

2 48-2307-11 1.C. 74L5138 13D

3 48-6520 [.C. 6520 8B, 9B
4 48-9209 1.C, 6532 7B

5 48-6502 1.C. 6502 38

6 48-9210 1.C. 6840 3D

7 48-9211-11 [.C. 7415154 48

8 48-9212 1.C. 8253 28

9 48-9213 1.C. 4069 1A

10 48-9069 1.C. 4013B 1B
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AUDIO/COLOR BOARD ASSEMBLY, continued

Item Part Number

Description

1

12
13
14
15
16
17
18
1%
20
21

22
23
24
25
26
27

28

29
30

31

32

33

34
35
36
37

39

40
41
42
43
44
45
46
47
48

48-2010-11

48-2000-11
48-2314-11

48-9214
48-6215

48-9216
48-2067-11

48-2342
48-2013-10
48-2341-11
48-9217
48-2321-11
48-9112
48-2079-11
48-2080-11

48-2333-11
48-4035

23-4070

23-4033
20-4030

20-4006
20-4009
20-4022

59-5115
59-5100
59-5125
59-5016
59-5182
59~5045

59-5070
59-5025
59-5065
59-5105
59-5063
59-5119
59-5130
59-5136
59-5184

1.Cu 74L504
1.C. 74L500
1.C, 74L5374
1.C. 4053
1.C. 4175
1.C. 4562
1.C, 74L574
1.C. IM324
1.C. 7406
1.C, 74L586
1.C. 4051
l.C. 7415139
1.C. LMm377
1.C. 74L5148
1.Co 74L5151

1.C. 74L5174
»1 uf « CERAMIC CAP 25v

22pf CERAMIC CAP 16V

«01 uf CERAMIC CAP 18V

33uf CAP, 25V,
ELECTROLYTIC W/AXIAL
LEADS

100uf CAP ELECTRO-
LYTIC 16V

4.7uf CAP ELECTRO-
LYTIC 1sYv

1.0uf CAP ELECTRO-
LYTIC 16V

1.8K RES. 1/4W 5%
3.3K RES. 1/4W 5%
1K RES. 1/4W 5%

10M RES. 1/4W 5%

300 OFM RES, 1/4W 5%
TO00K RES. 1/4W 5%

22K RES. 1/4W 5%

™ RES. 1/4W 5%

33K RES. 1/4W 5%
2,7K RES. 1/4W 5%
27K RES, 1/4W 5%
1.3K RES. 1/4W 5%
680 OHM RES. 1/4W 5%
330 O RES, 1/4W 5%
160 OHM RES. 1/4W 5%

46

Location

50

68

1C, 11C, 12¢, 13C
2D, 4D

6E, 73, BE, 9E
St

10A, 6D

3F, 2E

m

T1A, 12A, 4E
70, 8D, 9D

9A

108

108

11B, 128, 138
13A

1A thru 7A, 9A, 11A, 13A, 1B, 6B, 98, 118, 1C, 11C,
13C, 1D 3D, 5D, 7D, 9D, 11D, 13D, 1E, 2€, C7, C9,
c1o, 3E, 5E, 7€, 9€, C12, 13€, 2F, 4F, 12F, 9E, 2E.
3F

C1

C6, C8, €11, C33, 1C

C13, €15, C17 thru

c2

C16
C3, C4, C5
€27, C32, C2

R3, R4, RS
R6

R14

R2

R1

R10, R11, R12, R27
R47, 428, R29
R15, R30

R32 R33, R35
R34

R21

R44

R26

R19

R7, R8, R24
R25



ALDIO/COLOR BOARD ASSEMBLY, continued

Item Part Number Description Location
49 59-5185 82 OHM RES. 1/4W 5% R20
50 59-5186 39 OHM RES. 1/4W 5% R22, R23
51 59-5080 10K RES. 1/4W 5% R16, R17, R18, R42, R4S
52 54-5019 10K FOT R9, R31, R46
53 51=-0001 4,7K RES. PAC 10 PIN 4D
SIP
54 45-3048 3.579545 MHZ CRYSTAL 2A
55 72-3025 16 PIN DIP SHUNT 8A, 11E
56 61-8060 14 PIN DIP SOCKET 120, 1A, 1B, 5E
57 61-8045 24 PIN DIP SOCKET 3A, 4A, SA, 6A, 7A, 2B
58 61-8103 28 PIN DIP SOCKET 3D
59 61-8035 40 PIN DIP SOCKET 38, 78, 8B, 9B
60 61-8062 16 PIN DIP SOCKET 2D, 4D, 8A, 11€E, 6E- 9E, 7D-9D
b1 22-4025 +47 uf CAP ELECTRO- Cl4
LYTIC 16V
62 61-8203 13 PIN MALE CONNECTOR P21
63 61-8042 10 PIN FEMALE CON- j2, 3
NECTOR
64 68-0071 HEATSINK STAVER V7-1 ONLY W/ IM277, LM278

65 48-9232
66 48-9233

67 48-9233
68 48-9235

69 48-92136

PROM 2716, VEA3A-1 3A
PROM 2716, VEA4A-1 4A

PROM 2716, VEASA-1 5A
PRCM 2716, VEABA-1 6A

PROM 2716, VEA7A-1 7A

mmmmm
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SELECTABLE OPTIONS

VENTURE™ has several switch selectable
options controlled by an 8-position DIP
switch located on themain logic board at
position 16A. This switch is accessible
through the back door of the game. The
previous drawing shows the location of
the DIP switch., The fallowing drawing
shows the particular functions con-
trolled by the 8- position DIP switch.

Pence/U.S. and other ol 1
Number of Turns [d S—
Number of Turns w1
Number of Coins IV;] —
Number of Cains +C—

Bonus Points > S
Bonus Points P e

not used P —
N €—

Functions of the 8- position DIP Switch
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5.1 Selectable Dip Switch Settings

VENTURETM shipped with the dip switch already set for optimumdellar return.
Should you decide to change the settings, you may select any of the following
options hy setting the proper switch accordingly:

A. COINAGE Switch Switch Switch
4 5 8
2 Plays - 1 Coin OFF OFF OF F
1 Play - 1 Coin N OFF OFF

2 Plays - 2 Coin

1 Play = 2 Coin OFF N OFF
2 Plays - 4 Coin

1 Play - 20 pence ON ON ON
Plays - 50 pence

B. TYPE OF COINS Switch
8
U.5. and other OFF
English coins N
D. NMUMBER OF TURNS Switch Switch
6 7
2 Bows and arrows (turns) N ON
3 Bows and arrows OFF N
4 Bows and arrows ON OFF
5 Bows and arrows OFF OFF
E. BONUS BOW Switch Switch
{(Extra turn awarded 2 3
when selectable number
of points are made).
Extra turn for ON ON
20,000 points
30,000 OFF N
40,000 N OFF
50,000 OFF OFF
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