INDEXB  INDEX BYTE

Calling Sequence: SYSTEM INDEXB
or
SYSSUK  INDEXB
DEFW (Base address)

Arguments: A =Displacement (§ - 255)
HL=Base address of table
Qutput: A =Entry 1§zked up li
HL=AddressNof entry Toosea up
Notes: N

INDEXE returns the

(

te at address
e address) + (

FORMATION

isplacement)

Lsszates, Fs

DO NOT REPRODU

PROPRIETARY IN



SETB  STORE BYTE

Calling Sequence:

Arguments:

Description:

PROPRIETARY INFORMATION

SYSTEM SETB
or
SYSSUK  SETB
DEFB (Value to store)
DEFW (Address)

A =Byte value to store

E

HL=Addres&to be set
Stores a -bit value 3&;1 specified address.

DO NOT REPROD
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SETW  STORE WORD

Calling Sequence:

Arguments:

Description:

PROPRIE TARY INFORMATION

SYSTEM  SETW
or
SYSSUK  SETW

DEFW (Value to stor
DEFW (Address)
DE=Word value to store

HL=AddrK§§ to be set

Stores a bit value

Dave N

e)

a

DO NOT REPRODUCE

specified address.
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CASSETTE CONVENTIONS

Two types of cassettes may be used with the Bally Professional Arcade.
The first type, called an autostart cassette, is entered immediately
after reset. The only initialization that is performed before entry
is the set-up of stack pointer to point just below system RAM and
the estabh’shmentg

altered in this m

"consumer mode" in the custom chips. RAM is not

The second type, >led a standagcassette, iétered after a game

ATl

selection process completed. Msiderably initialization is

done by the systepmgefore controT. ransfer. (:)

System is cleared %@

The ACTIN®)interrupt rolt]ne is enabled

The MENU ors are set‘lz the Teft color map
Vertical ank is set at line 96, horizontal
boundar 41, and 1nt&??upt mode at 8.

The scrzgigdisplays the<;!nu frame.

The shiftig is cleared.

N =

3y O

RIETARY INF

An autostart cass{ﬂ&g is 1nd1caé§§§by a jump ins:>uction (opcode C3H)
at location ZEQQHi:)Wﬁs Jump instruction shoul®-#ranch to the starting
address of the ca&tte.

A standard cassette is indicated by a sentinel byte of 55H at location
Z2PPPH. Following this byte is the first node of the cassette's menu
data structure. This data structure gives the name and starting
address of each program in the cassette. [(See MENU)



When the user has selected a cassette game, control is transferred
to the starting address with the address of the program name string
in the registers. The cassette program will use the GETPAR system
routine to prompt for game parameters such as score to play to,
game time 1imit or number of layers.

The cassette has i::fss to the six unused restart instructions. See
the following casi::?e diagram for the transfer vectors.

L72LC!

DO NOT REPRODUCE

PROPRIE TARY INFORMA
Dwve Nutling Shacecates; o
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BYTE

2000

T » @ O N O g H NN

NEXT MENU NODE

STRING ADDRESS FOR FIRST GAME

STA ADDRESS FOR FIRST GAME

RST 8"
JUMP VECTOR

RST |

RST

RST

.@ww/ Q/EL/Z??”?/

DO INOT |RE PTODUC'E

PROPRIE TARY INFIORMA

RST 49

RST 48

SENTRY HOOK TRANSFER VECTOR
USED FOR DEMO PROGRAMS

/ \

SENTINEL

MENU NODE FOR
FIRST GAME ON
CASSETTE

THESE CELLS
MAY BE USED
FOR PROGRAM
IF THE
ASSOCIATED
RST OR HOOK
IS NOT USED
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HUMAN  GETPAR
GET GAME PARAMETER

Calling Sequence: SYSTEM  GETPAR
or

SYSSUK  GETPAR

DEFW (Prompt)

DEFB (Digits)

DEFH %ameter Ly
Numbe§s§ digits to

BC=Addres f prompt stfmdg
DE=Title s¥ring address<:> *NOT LOADED
HL=AddressQof parameter(l: get

Q.
W

A menu frame is cr@ated displayingXthe title paiaEh in DE at the top.
The message "ENTE is displayed iR the center of the screen followed
by the prompt str‘iq GETNUM is% ered with ﬂ’?&back specified

Arguments:

INFORMATION

Description:

in 2X enlarged chajesters. Afterentry is compﬁ;;E, GETPAR pauses
for % second to a]l]j user to see §§S entry and n returns.

S o

See entry conditioﬁ:)and resource requirements ‘;:!menu.

Prompt string examﬁlﬁ: “# OF PLAYERS"

The title string aGlsess (DE) is usually the title returned from MENU.
The address of parameter to get (HL), HL points at the Tow-order byte

of BCD number in RAM.

Notes:

PRI
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HUMAN — MENY
DISPLAY MENU AND BRANCH ON SELECTION

Calling Sequence: SYSTEM  MENU
or
SYSSUK  MENU

2 DEFW (Title)

9 DEFW (List)
Arguments: "“ DE=AddrassSof menu tiﬂujtm’ng

q HL=Addr2§§of menu list
Qutput: E DE=String ®ddress of seP=€tion mode

. o ©)

Description: u-

The title is dispzed at the t f the screenlEach entry in the
menu list is then *@splayed with &Xpreceding nuw supplied by MENU.
GETNUM 1is called get the se]ec‘@%n number. m menu list is searched
for the selected w and it is juRped to.

e 2N 9

A maximum of eighMtries may appgar. 2

On entry, MENU ex@s interrupt %o be enabled, colors and boundaries
to be set up. MEijses 96 1ine§f screen, cr@s the alternate set,
and requires thr‘e@ve]s of context. MENU ca]QENTRY and thus 'eats'
all irrelevant trmtions.

NEXT ADDRESS OF NEXT NODE ON LIST
ZERO IF THIS NODE IS LAST
STRING ADDRESS OF MAME OF THIS SELECTION
! THIS IS WHAT IS PASSED IN DE
60 TO WHERE TO BRANCH TO IF THIS
SELECTION IS SELECTED
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HUMAN  GETNUM

GET NUMBER
Calling Sequence: SYSTEM  GETNUM
or
SYSSUK  GETNUM
DEFB (X address)
DEFB (Y address)
DEFB (CHRDIS optionshal
DEFB QSNUM options
DEFW (N§mber address
Arguments:

B =Disp1a¥ number rout1<:>options

C =Charactgr display rotiine options
DE=Y,X oQ-Qrdinate for (lsdback
HL=Address>of where to hlj entered number

Description:

This routine inputg:? number frq$§§ither the ke}b&d or the pot on
K

control handle oflplayer one. eypad entry has<;>ior1ty. The routine
exits when the spehiﬁed number ofidigits were Zered or = is pressed

on the keypad. Cgﬁ

RY INFORMATION

PRI

Pot entry is enablez)by pressing the trigger. ‘;a current pot value is

then shown. Twistclﬁe pot until the number you want is shown. Then
press the trigger G%ain to complete entry. The pot can only enter 1
or 2 digits. If a group of numbers is being entered, the user must
enable entry for each new number.
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TION

DISPLAY NWWRER OPTIONS .
N
1 1 I
ZER0 | AUl numBER §§|DIGITS TO Da.AY/ACCEPT
\ L 1 ; 1
Q< Q
o o
W Q<
P Q
—~— LLI
-
>~ .
characTER B spL Ay OPK s ~
Lrol~ ~ — I
ENLARG oN ofFF
FAGTOR) 4 XOR OFQ COLOR i COLOR
S !
Q



HUMAN ~ MSKTD
JOYSTICK MASK TO DELTAS

Calling Sequence: SYSTEM  MSKTD
or
SYSSUK  MSKTD

2 DEFW (X Delta)
S;? DEFB (Flop-flag)
B~ oeru Y§Je1ta) L
Arguments: q B =Joyst1'\ mask O *NOT LOADED
:=E C =Flop f]%? EE%
% DE=X posit. e delta O
Ll. HL=Y positive delta (!:
Output: 2 DE=X Del Q_
- W
> ac

Description:
This routine uses

joystick m and flop f]ab‘to conditionally
modify the passed dadtas. If negd%ive directionQ indicated, the delta

is 2's comp]ementec{“if no directicg is indicate®ewd is returned.
oy,

B is not @ked. O
Q

AR

Note:

PROPR
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MATH  RANGED
RANGED RANDOM NUMBER

Calling Sequence: SYSTEM RANGED
or
SYSSUK  RANGED

2 DEFB (N)
Arguments: 9 A=N where @ is less than or equal to a random

F numnerSless than N I.U

q (1e:$%r a random nSﬂQer of §,1,0r 2, N=3)
Qutput: E A=Random ber Q
Notes; O 0
If N is a power of% it is consy ably fasterm use N=f which causes

an 8-bit value to desreturned witRdut ranging. lg an AND instruction

to range it yourse&i

This routine uses to]ynomia] shi register R;'N&HT in system RAM.

RANGED 1is called iSETNUM whﬂe%iting for gargﬂection/parameter

entry. Thus each MCution of a prpgram will rave different random
gumbers, alter RANSHT yourself after

@)
Q

numbers. For 'preEtab]e' random
parameter acceptan& @

®)
0z
Q



INTRODUCTIGON

The Bally Professional Arcade is a full-color video game system based
on the mass-ram-buffer technique. A mass-ram-buffer system is one in
which one or more bits of RAM are used to define the color and

defined by the co

intensity of a piggl on the screen. The picture on the screen is
énts of RAM and can easily be changed by modi-

fying RAM. —

Ly
The system uses degaB0 Micropro§§§§or as it's 1Qg¥h control unit. The
system ROM has soxmmare for four e¢mes: Gunfi , Checkmate,
Scribbling, and Cpeegulator, Addi onal ROM caq:BF accessed through
the silicon casseg{e connector. ree custom qgt?s are used for
the video interfa:E: special vi processing ﬂ]gjjons, keyboard
and control hand1®=$nterface, andfudio genera%igL
The system existsclf both high-rgsplution and low-resolution models.
The three custom qﬁtps can operat® in either m . The mode of opera-
tion is determine&-by bit @ of output port 8H. <:¥ must be set to @
for 1ow—resolutiolldnd 1 for highggesolution. ;E:s bit is not set

to @ at power up EiE must be se software before any RAM operations
can be performed.(}_

PRO
DO



MEMORY MAP

In both the low and high resolution models, the operating system

ROM is in the first 8K of memory space. The silicon cassette ROM

s in the space from 8K to 16K. The standard screen RAM begins at
16K,  In the Jow olution unit, standard screen RAM is 4K bytes;

in the high—resogon unit it is 16K bytes. Magic screen RAM begins
at location ). IS the same size as standard screen RAM. A1}

memory above 32k1h§'avai]ab]e fgg%zxpansion. llJthe Tow-resolution

unit, memory spa OK - 32K is ayailable for §E§ansion.

™~

When data is rea om a memory 1
comes from the R When data is
between § and 16K:EEhe system a 11y writes flnpdified from of the
data in location "™6K. The mod™fication is pltdnwmd,by the magic
system in the Dat>.Ch1'p and Addre®s Chip. Thume RAM from 0 to 16K
is called Magic NEEfry. i

ation betwe(E)p and 16K the data
ritten 1in a(ﬂg@ory Tocation (X)

PROPRIETA
Dave N
DO NOT



i

MAGIC RAM {

PROPRIETARY INFORMATION

0000 — OFFF

000 — IFFF

>

/

2000 — 3FFF

4000 — 4FFF

Mm/o/ g%maéd; cg;

5000

Do

FFFF

>

\

v

NOT REPRODUCE

4

>

OPERATING
SYSTEM ROM

SILICON
CASSETTE ROM

w
O
)
m
m
=z
b2y
>
=

[bl¢}

LABLE

EXPANSION

LOW RESOLUTION

MEMORY MAP



0000 — IFFF | > gszié;lNRGOM
MAGIC RAM <
2000 — 3FFF
Q P
2 N
©
~ ' L
< | N |8
E 4000 -§ TFFF >8REEN RAM
) . o
W Qc
2 | T
EE .§5 ! <
-
S
Ly L%
Qs
®]
s 7|8
a 8000 — FFFF Bﬁ\éﬁlLé\xBrLstmN

HIGH RESOLUTION

MEMORY MAP
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SCREEN MAP

In the Bally Professicnal Arcade, two bits of RAM are used to define
a pixel on the screen. One 8-bit byte of RAM therefor defines four

pixels on the screen.

of data. This gi a horizontal resolution of 160 pixels. The
vertical reso]ut1*ﬂ'ﬁs 102 linesg. QThe screen tltﬂefor requires

In the Tow—resomgv model there are 40 bytes used to define a line

102 X 40 = 4,080 The rem ing 16 bytes(£>'the 4K RAM are used
for scratch pad. e of the RAM.&an be used scratchpad by blanking
the screen before 102nd Tine. XThis will begagscribed later,

In the high—reso] n model th are 80 bytestlgd 320 pixels per line.
The 204 Tines requﬁne 16,320 byteexXof RAM. 64 b(]es of the 16K RAM are

left for scratch E‘i §K5 [!:

In both models thegessirst byte of M is in the bﬂwer teft-hand corner

of the screen. A e RAM addressCincreases, t‘:)pos1t1on on the screen
moves in the samehiject1ons as tg§ TV scan; fr;E:left—to-r1ght and

from top-to- bottongms The four pixess in each byte are displayed with

the Teast signif1q3n} pixel, th e defined by(E)ts p and 1, on

the right. Q Q
t e
Q.
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COLOR MAPPING

Two bits are used to represent each pixel on the screen. These two
bits, along with the LEFT/RIGHT bit which is set by crossing the hori-
zontal color boundary, map each pixel to one of eight different color
registers. The value in the color register then defines the color and
intensity of the ;E:el on the screen. The intensity of the pixel is
defined by the th Teast significant bits of the register, pP@ for
darkest and 111 fbv-lightest. h& color is deﬂjnrd by the five most
significant bits.'=Ehe color re§§§§ers are at(id}ut ports @ through 7;
register ¢ at porg, register 1 port 1, etcg

The color registepw®can be accessag¥ as individ ports ar all eight
can be accessed b e OTIR insfrmtion. The instruction is to

port BH (register H) and regis®r B shou]dttajet to 8. The eight
bytes of data poigted to by HL wik§§?o to the YBr registers

HL —=

ARY:

mory LocatioheX  Color Rebﬁster
X+1 Color Reggter
X+2 Color Regter
X+3 Color Re ter
X+4 Color Register

X+5 Color Register
¢§ﬁx+6 Color Re ter
X+7 Color Rezzster

RN WS CTOY

ROPRIET.

The horizontal cota;boundary (bits §-5 of port 9) defines the hori-
zontal position of an imaginary vertical Tline on the screen. The
boundary Tine can be position between any two adjacent bytes in the low-
resolution system. The line is immediately to the Teft of the byte
whose number is sent to bits §-5 of port 9. For example, if the hori-
zontal color boundary is set to @, the line will be just to the left of
byte @5 if it is set to 20, the line will be between bytes 19 and 20 in
the center ¢f the screen.



.

If a pixel is to the Teft of the boundary, its LEFT/RIGHT bit is set
to 1. The LEFT/RIGHT bit is set to @ for pixels to the right of the
boundary. Color registers -3 are used for pixels to the right of the
boundary and registers 4-7 are used for pixels to the left of the

boundary.

In the high—reso@on system, the boundary is placed in the same
position on the en but between different bytes. If the value X

is sent to the hJ?TZonta] colon b'undary, thenltje boundary will be
between bytes 2X 2X-1. If value 20 1S(G)nt, the boundary will
be between 39 an , in the cen of the scri=g.

To put the ent1r<:gtreen, 1nc1ud% g the right flfe background, on
the left side of:E!F boundary, the horizonfd! color boundary to 44.
—

W
Qc

BACKGROUND COLOR‘I:

~

On most te]evisidn—the area defimed by RAM 1is s:>ght1y smaller than the
screen. There‘k{gﬁmera11y extrayspace on all r sides of the RAM
area. The co]or-.' intensity f§this area is defined by the background
color number Uﬁt@lf and 7 of é&%ﬁ 9). These ‘:B bits, along with

the LEFT/RIGHT biﬁ:yoint to one of the color rg;;sters which determines

the color and inmity.



VERTICAL BLANK

The Vertical Blank Register (output port AH) contains the line number
on which vertical blanking will begin. In the low-resolution system
bit § should be set to @ and the line number should be in bits 1-7.

In the high-resolution system the line number is in bits P-7. Tne
background co]or‘:aﬂ1 be displayed from the vertical blank line to the
bottom of the SCryem. This allows the RAM that would normally be
displayed in that}e&ea to be used or scratch l!i' If the vertical

blank register 1S'§Et to P the re RAM can ﬂ%:hsed for scratch pad.
In a Tow-resoluti system the register must b;::bt to 101 or Tless;
in a high- reso]ut‘l; system it m be set to or less.

INF
REPROD

SUMMARY

The following col register map s which co]or registers are used
to define colors =different axed of the SCYT*HH The map assumes the
background color ’§_§et to . t were set tﬁ:) then color registers
I and 5 would be for backgro d instead ofzand 4. In the low-

resolution system"ﬁe color bound y is between bytes X and X-1. In
ystem the dary is betwﬁ:) bytes 2X and 2X-1.

Q

the high-resoluti

PROPRIE
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INTERRUPT FEEDBACK

When the 7-80 acknowledges an interrupt it reads 8 bits of data from

the data bus. It then uses this data as an instruction or an address.
In the Bally Professional Arcade this data is determined by the contents
of the interrupt feedback register (output port DH). In responding

to a screen inter t the contents of the interrupt feedback register
are placed direct n the data bus. In responding to a light pen
interrupt the 1ow*h-four bits of e data bus atxuset to @ and the upper

four bits are thegne as the co sponding b1t0f the feedback register.

N

mrerrupT control Qs Q
(@) : )

In order for the % to be intermapted the 1nt&tﬂa1 interrupt enable

flip-flop must be by an EI 1 ruction and or two of the external

interrupt enable Rits must be set Joutput port . 1T bit 1 is set,
light pen interruifks, can occur. it 3 is set, screen interrupts can
occur. If both b are set, b interrupts c‘n-occur and the screen
interrupt has h1gma;[nwor1ty

The interrupt mod ¥ ts determine yhat happens 1f an interrupt occurs
when the Z-80's i rupt enab]éé%%ip—f1op is n(:>set. Each of the two
interrupts may ha\@ different mode. In mode Qhe /-80 will continue
to be interrupted Et:ﬂ] it finally enables interrupts and acknowledges
the interrupt. Irtlpde 1 the interrupt will be discarded if it is not
acknowledged by the next instruction after it occured. If mecde 1 is used
the software must be designed such that the system will not be executing
certain Z-80 instructions when the interrupt occurs. The opcodes oF
these instructions begin with CBH, DDH, EOH, and FDH.

The mode bit for 1ight pen interrupt is bit @ of port EX and the mode bit

n

for screen interrupt is bit 2 of port ZH.

92
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SCREEN INTERRUPT

The purpose of the screen interrupt is to synchronize the software

with the video system. The software must send a line number to the
interrupt line register (output port FH). In the low-resolution system
bit @ is set to @ and the line number is sent to bits 1-7. In the high-
resolution syste;zzhe line number is sent to bits 0-7. If the screen
interrupt enable is set, the Z-30 will be interrupted when the video

system Completesiseanning the Timg in the intet:!pt register. This
interrupt can be md for timin ince each H@is scanned 60 times

a second. It ca so be used inxconjunction ;:)h the color registers
to make as many 4;:556 co]orin::§s1ty combinaidns appear on the screen

at the same time

INFO
REPROD

LIGHT PEN INTERR

o

PT

4

The Tlight pen int%upt occurs n the light ks trigger is pressed
and the video sc%rosses the *t on the sc@w where the Tight pen

is. The interru%outine can re§d two registz to determine the
position of the 1§t pen. The 1§ne number is read from the vertical
nput port EQ%% In the hi@(:yso1ution system the
line number is in(Ests g-7. In the 10w—reso1ufﬁ§15ystem the line number
is in bits 1-7, b(!:@ should be ignored. The horizontal position of the
light pen can be ﬁl;ermined by reading input port FH and subtracting 8.

feedback registen,

In the low-resolution system the resultant value is the pixel number,
@ to 159. In the high-resolution system the resultant must be multi-
plied by two to give the pixel number, @ to 358.
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MAGIC REGISTER

As described earlier, the Magic System is enable when data is written
to a memory Tocation (X) from @ to 16K. A modified form of the data is
actually written in memory Tocation X+16K. The magic register (output
port CH) determines how the data is modified. The purpose of each bit
of the magic reg%&s&er is shown below.

Bit phe— LSB of sh@amount

1 MSB of sh amount %fg

2 Rotate

3 Expand N ::>

1Qe OR @ Q

5 XOR A <:>

6 Flop m
Q.

The order is whiekenagic functi are perfornkﬂjis as follows:

Expansion is dong first; rotatin®or shifting;(t:opping; OR or XOR.
As many as four ;;E be used at any one time and any function can be

the same time.

bypassed. Rotatq<t?d shift astgésl as OR and kﬁﬂ cannot be done at

PROPRIE
Dave
DO NO



EXPAND

The expander is used to expand the 8 bit data bus into 8 pixels (or
16 bits). It expands a § on the data bus into a two-bit pixel and a
1 into another two-bit pixel. Thus, two-color patterns can be stored

in ROM in half the normal memory space.

During each memo&vrite instruction using the expander, either the
upper half or thhower half of t¥e data bus imxpanded. The half
used is determin%y the expan®X1ip-flop. T@fh’p—ﬂop 1s reset by
an output to the ic register is toggle ter each magic memory
write. The uppe 1f of the da bus is expa d when the fliip-flop
is §, and the lo half when theflip-flop is
\l‘- p p

The expand regismsa (output portQX9H) determin&‘the pixel values

into which the data bus will be expanded. A P the data bus will be
expanded into th%’xe] defined its @ and 1 of the expand register.

A1 on the data will be ex ed into the h’eT defined by bits

2 and 3 of the exjpadd register.% g

The pixels generae by bit @ or & of the data bus will be the least
]m the expan byte. The m@ significant pixel

will come from bi@ or 7. Q

Q-
Q.

significant pixe



SHIFTER

The shifter, flopper, and rotator operate on pixels rather than bits.
Each byte is thought of as containing four pixels, each of which has
one of four values. The four pixels are referred to as P@, P1, P2,
and P3. P@ is c§52?sed of the first two bits of the byte.

The shifter sh1f ata 9, 1, 2, or 3 pixels to the right. The shift
amount is determ®n d by bits @ a 1 of the ma register. The pixels
that are shifted of one byt re shifted i the next byte. @'s
are shifted into first byte a Sequence.Qhe shifter assumes the
first byte of a ence is the rst magic me(:sj write after an cutput
to the magic reg er. Each seq

to the magic regtE!Fr and data

the middle of a S®Wuence.

>
Q-

FLOPPER q
=N

The output of the'.lfjopper is a mi§ror image of

Sy A
and 3 exchange vms as do p1x§l and 2.

The diagrams on J&:fﬁ11owing page show examples of shifting

nce must be mt1a112cd by an output
not be sent € the magic register in

s input. Pixel @

DO NOT RE

and flopping.
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POTATOR

The rotator is used to rotate a 4 X 4 pixel image 00° in a clock-

wise direction. The rotator is initialized by an output to the magic
register and will re-initialize itself after every eight writes to

magic memory. To perform a rotation, the following procedure must be
performed twice. :azite the top byte of the unrotated image to a location
in magic memovry. ___ite the next byte to the first Tocation plus 80, the
next byte to the fﬁvst location pQus 160, and llg last byte to the first
Tocation plus ZMf;tAfter eight\ﬁégtes the dat&JDH1 appear in RAM and

on the screen ro d 90° from th soriginal im ;

S

The rotator can o be used in cd¥mmercial modix:

NFORM

The diagram on thewe0llowing paggSshows an exmuﬂf of rotating.

PROPRIE TARY
DO NOT R
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OR AND XOR

These functions operate on a byte as 8-bits rather than four pixels.
When the OR function is used in writing data to RAM, the input to the
OR circuit is ORed with the contents of the RAM Tocation being accessed.

The resultant is then written in RAM,

The XOR function rates in the same way except that the data is
XORed instead of ffed.

I N

~

Software reads th%ter‘cept regi¥er (input poRS8H) to determine if

ATION

INTERCEPT

RODUCE

an intercept occu on an OR or, AR write. Anggntercept is defined as the
writing of a non- pixel in a Yxel 1ocationlfnat previously contained

a non-zero pixel._ A non-zero pixed is a pixel ﬂt:h a value of @91, 19, or 11.
A 1 in the interc register mea n intercept has occured. Bits @ - 3
give the intercep formation fot™Nall OR or XOh~urites since the last

input from the in‘g;pept registzgig An input frﬁﬁ)the intercept register
resets these bitslu(\ bit is set rg 1if an intzept occurs in the

appropriate posit and will not §e reset until after the next intercept

register input. (:)
9 P E%S <§ﬁ ‘:)

Bit tt:
2 InterceﬁﬂJr\pixe1 3 in an OR or XOR write since last reset
1 Intercept in pixel 2 in an OR or XOR write since last reset
2 Intercept in pixel 1 in an OR or XOR write since last reset
3 Intercept in pixel @ in an OR or XOR write since Jast reset
4  Intercept in pixel 3 in last OR or XOR write
5 Intercept in pixel 2 in last OR or XOR write
6 Intercept in pixel 1 in last OR or XOR write
7 Intercept in pixel @ in last OR or XOR write



PLAYER INPUT

The system will accomodate up to four player control handles at once.
Lach handle has five switches and a potentiometer. The switches are
read by the Z-80 on input ports 10H - 13H and are not debounced.

The switches are normally open and normally feedback §'s.

<

The signals from ‘:) potentiometers are changed to digital information
by an 8-bit Ana]oﬁ-zo Digital Con rtor. The fduypots are on input ports

1CH - IFH. ATl Q‘E(are fedback n the pot i€ rned fully counter-
clockwise and a]] s when turned Jully c]ockwﬁzzl

The 24-button key is read on bWs §-5 of pors:>14H-17H The data
is normally @ and more than button is d essed the data should
be ignored. The ad will not &nd back the Eijper data if any of

the player control sw1tches are clgsed. Here aﬁtzn, the buttons are
not debounced.

the followinQage.

<

o
Q

Player control iniﬁ%; are shown

Daver e

PROPRIE
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