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Clock Circuit

Horizontal Sync Generator

Designed by Alexander H.

(c) Kincaid Arcade 2018

kincaidarcade.com

(A 14 year old!)
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Vertical Sync Generator
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32H/1.??

/HSYNC

/HSYNC/6.??

HSYNC

64H/1.??
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Vertical Sync

Horizontal Sync

Sync Summing. Because VGA failed...
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The dotted line for the Ocean.
(Ocean Surface Generation)
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FREIGHTERROMDATA/7.??

HBLANK/3.??
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FREIGHTER/13.??

FREIGHTER/13.??

START/6.??

VRESET/3.??

ADDPOINT/10.??OCEAN/4.??
TORPEDO/10.??

Freighters:
16 px tall,
32 px wide

Freighter Horizontal Enable

Freighter Vertical Enable

Freighter Reset if 
Hits side of screen
or
Hits torpedo

A = 1 
--and--
B = 1
Moves Freighter Right...kin
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JOYUP/14.??
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/HSYNC/3.??

/HSYNC/3.??

/VBLANK/3.??

SUBVEN/8.??

SUBPROMA/8.??

SUBPROMB/8.??

SUBPROMC/8.??

SUBPROMD/8.??

SUBEN/10.??

SUBEN/10.??
SUBEN/10.??

SUBROMDATA/8.??

SUBHEN

128H/1.??
256H/1.??

/64H

/32H

/16H

64H/3.??

32H/3.??

16H/3.??

UP/8.??

DOWN/8.??

LEVEL/8.??
START/9.??

GAME/9.??

COLLISION1

OCEAN/5.??

COLLISION2

VBLANK/3.??

/GAME/9.??

SUBMARINE/13.??

Pushbutton/Joystick outputs. If button closed, it is pulled to ground.

up

down

Sets submarine position at bottom of
screen at every new game

submarine vertical enable

submarine horizontal position

Sub Rotation signals, output
1 if that is their current rotation.

Switches wired to 'Normally Open'

You would expect /Game to work,
However, if we use /Game, then 
the UP and DOWN Signals (input
A and input B when mixed) both
look like A = 1 and B = 0 for both
vs. 
UP     (A = 1 B = 0)
--and--
Down (A = 1 B = 1) 

*Enabled when Game in play
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Adressing inputs

data outputs

pullups

Freighter Rom Stuff

Data Vertical Line Selection

Check if on line 1

Check if on line 2

Check if on line 3

Check if on line 4

Check if on line 5

Check if on line 6

Check if on line 7Check if on line 8

PROM bottom enable

Veritcal Line Counter,
Top PROM enable.

Freighter Prom #1 contains
the top 32x8 pixels of the 
freighter.

Freighter Prom #2 contains
the bottom 32x8 pixels of the 
freighter.

Making the full freighter graphic 
16 x 32 pixels.
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Data vertical line selection

Check if on line 1

Check if on line 2

Check if on line 3

Check if on line 4

82s23's

Check if on line 5

Check if on line 6

Check if on line 7

Check if on line 8
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C6

C7

R35

IC72

TRE6

OUT 3DIS7

TRI2

VCC+ 8

GND 1
CON 5

/RES 4

S
W

1

R5

R
9

R
10

D1

R
37

R
38

R39

S
W

2

R
47

COIN1/14.??

COIN2/14.??

/COIN

128V/5.??

GAME/6.??

GAME/6.??

GAME/6.??

Q

Q

Q

Q

P1LED/14.??

ANTENNA/14.??

256V/2.??
1PSTART/14.??

START/11.??

/START
/GAME/10.??

*Capacitors are non-polarized

Switch is wired to 'Normally Closed'

This pot controls game time
30 seconds to 3 minutes!

This circuit determines wether or not a
game is in progress, and game length.

This beast of a circuit determines wether 
or not someone has actually inserted a coin or tried to cheat the game into giving
them a coin...

*Capacitors are non polarized

Goes HIGH if coin is present.

Polarized Not Polarized

If pulled 'HIGH' 1 quarter per credit.
If pulled 'LOW' 2 quarters per credit.

If pulled 'HIGH' 2 Games per credit.
If pulled 'LOW' 1 Game per credit.

Needs some work...

Pull Pin 13 'Q' a game can be started.
Pull Pin 13 'HIGH', and the game is on free play.
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FIRE/14.??

/GAME/9.??

/CLR

/CLR

ADDPOINT/5.??

TORPEDO/5.??

TORPEDO/13.??

/HTORPEDO

/HTORPEDO

CLK/1.??

CLK/1.??

/HBLANK/3.??

CLR

CLR

CLR

CLR

/VTORPEDO

/VTORPEDO

/HSYNC/6.??

/VBLANK/6.??

VTORPEDO

AA

AA

UP/8.??

UP/8.??

DOWN/8.??

DOWN/8.??

TORPEDOEN

TORPEDOEN

TORPEDOEN

OCEAN/6.??

HBLANK/5.??

TUP

TUP

TDOWN

TDOWN

SUBEN/6.??

/TORPEDOEN

/TORPEDOEN
S4EN/8.??

MOVEVTORPEDOV

TORPEDOALIGNV

TORPEDOALIGNV
TORPEDOALIGNV

TORPEDOALIGNV

BB

BB

MOVETORPEDOV

TORPEDOALIGNH
TORPEDOALIGNH

SUBVEN/8.?? HRESET/8.??

SUBPROMA/8.??

SUBPROMD/8.??

SUBPROMB/8.??

SUBPROMC/8.??

SUBHEN/6.??

/TORPEDOALIGNV

/TORPEDOALIGNV

/TORPEDOALIGNH

/TORPEDOALIGNH

MOVETORPEDOH

MOVETORPEDOH

This *should* make sure
that the Torpedo always
moves left...

Torpedo Horizontal Counter Vertical Torpedo Counter

Torpedo H & V Enable
mixing - to make torpedo
image!

To determine torpedo direction.

                 AA    BB
UP              1      0
DOWN         1      1 
LEVEL         0       0

*High when moving in obvious direction...

                   AA       DOWN
UP                1             0
Down            1             1
Level             0             0

Enables Torpedo, Prevents Torpedo
from resetting while moving due to
fire button being pressed...

Torpedo Reset

Locks the UP and DOWN for the Torpedo
while it is moving, while also moving up 
and down with the submarine when
not in motion.

Disable torpedo while in submarine...

Center Torpedo in Submarine when invisible...

We don't want to shoot a torpedo if it isn't
aligned now, would we?

This circuit centers the Torpedo's H
with the center H of the submarine.
This does not need to change, because
the H of the submarine never changes,
unlike the V of the submarine.

This circuit centers the torpedo's 
V with the center of the submarine.
When it reaches the submarine's
center, it allows the joystick to 
shift it up and down, because the 
submarine moves up and down
with it.

It is also possible, for this circuit to be up to one pixel off.

In the game.
Well, I guess we wouldn't want to in
real life, either...
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/256H/1.??
128H/6.??

128H/6.??

64H/6.??

256H/6.??
/128H

/64H/6.??

TENS

TENS

ONES

ONES

128V/9.??

ENTENS

ENTENS

ENONES

ENONES

/64V/4.??

SCOREVEN

SCOREVEN

SCOREVEN

ADDPOINT/10.??

ADDPOINT/10.??

START/9.??

ADDTENS

ADDTENS

ADDTENS

SCOREEN

SCOREEN

F

F

G

G

A

A

B

B

C

C

D

D

E

E

SCORE/13.??

16V/5.??

16H/6.??

16H/6.??

16H/6.??

4V/4.??
8V/4.??

4H/1.??

8H/1.??

32H/6.??

/256V/2.??

32V/5.??

/32H/6.??

TENS place horizontal window

ONES place horizontal window

Vertical position of score window...

Resets score.

Counting Tens

Counting Ones
Binary Coded Decimal 
--to--
7 - Segment Display

Each of these letters corresponds
to a segment in a 7 - Segment 
display.

Converting 7 - Segment from LED
--to--
Bars on the screen. (Like PONG) 

Score Digit Windows are 32V x 16H

Enables score 32px
down from top of
screen.

Enables ones score window
to the right of the tens, with
a 16 px gap between them.
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FREIGHTER/5.??

FREIGHTER/5.??

SUBMARINE/6.??

SUBMARINE/6.??

TORPEDO/10.??

TORPEDO/10.??TORPEDO/10.??

SCORE/11.??

RED/14.??

OCEAN/10.?? OCEAN/10.??
BLUE/14.??

GREEN/14.??
Red out

Blue out Green out
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050_610_HF-22/44

VCC VCC

X3
1
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3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

JOYUP/6.??
JOYDOWN/6.??

COIN1/9.??
COIN2/9.??
FIRE/10.??

1PSTART/9.??
P1LED/9.??

ANTENNA/9.??

SYNC/3.??

SOUND

RED/13.??
GREEN/13.??

BLUE/13.??

The Antenna is a wire approximately
1 foot long, preventing people from
getting free games by shocking the
cabinet.
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