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HOME VIDEQ GAME SYSTEM

This documentation describes the Bally Home Video Game System. The
description begins with a discussion of the major sub-sections of the
system. Following this, each sub-section is presented in greater
detail, with detailed particulars, such as caﬂiﬂ sequences and

resource use.

The major sub—seﬁ;ons of the sy@m are:

The User Program nterface...whi% allows cass s to reference the
system routines ugh a standaSEd interface. m%mdes an interpreter.

FI4d0Y

The Screen Hand]ér.....a complex oroutines for mating screen images.

Includes facﬂit%for initiaNgation, patterWnd character display,

co-ordinate conv on, and objegt vectoring.

)
The Interrupt Prwsor...decrem nts timers, plm music, and
produces sounds. o . 0
The Human Interfﬂ..reads keyp\ d and control @d]es, inputs game
RN

selection and op@s. b
\l

Math Routines...a package of routines for mamp@tmg floating

BCD numbers. 2



USER PROGRAM INTERFACE

The User Program Interface (UPI) is a set of procedures and conventions,
which are utilized by a cassette program to access the facilities
provided by the home video game system. By adhering to these conventions
a cassette program will be system independent, thus allowing improvements
to be made to later versions of the system and board games, while
maintaining upward compatability.

dd04d

With exception to the sy@tem DOPE vectﬁno cassette
should ez address system ROM directly, Bbr expect a
given ctho always eq a certain v%l

The mechanism for calling a syst@m routine is: .,<

RST m

The basic rule fO™using the UPE@:

DEFB tine # + opt&An) —
where routine nu is an even ®umber specify which sub-routine
to transfer to, olic identifQers, which ar uated to routine
numbers, are pro d in HVGLIB.

c 3
Option is used t@ecify how a ents are beinassed to the
system routine. Nﬂoption equal®§ Zero, the argw,‘nts are presumed to

exist in CPU registers; if option equals 1, th guments are taken

Wy

to follow in line after the routine number/opts byte. These argu-
ments are loaded into the CPU registers automatically before the
called routine is entered. The arguments required by each system
routine are given in the routine's detail documentation.



The SYSTEM macro generates the sequence previously mentioned
with option = §:

SYSTEM (routine #)
(example)

SYSTEM FILL

The SYSSUK macro generates the sequence previou mentioned

dd

with option = 1:

SYSSUK (gtine #) @

Frequently it is des1rab1e to st ng several sy routine calls
together. If fo r more callscCfollow in sequen
efficient to ut1]q;l the interpr By using
void the overhead-‘ the RST 56 truction by cting a call index

to immediately fo11ow the call ex or argumennksmed by the previous

are used to§tar and ex1t%terpret1’ve mode:

, it is more

MHdO

interpreter we

system routine.

Special call ind

3N008d3Y

Example:
SYSTEM C BEGIN INTERPRE G
DO FILL ROUTIN
DEFW EM RTING AT TO F SCREEN
DEFW g2*BYTEPL ONTINUING FOR LINES
DEFB 2 FILLED WITH ZEpaS
po CHRDIS ;DO CHARACTER DXM¥LAY ROUTINE
DEFB 2 ;Y-AXIS POSITIO F CHARACTER
DEFB 19 ;X-AXIS POSITION OF CHARACTER
DEFB 8 ;OPTIONS-PLOP,1@-ON,P@-0FF
DEFB Al :CHARACTER TO BE DISPLAYED

EXIT s EXIT INTERPRETER



A block of call indexes have been set aside for the internal use of
cassette programs. If a negative call index is encountered, the
user's macro routine address table and argument table are utilized.
The user is responsible for storing the addresses of these tables
into dedicated system RAM cells.

AT1 UPI routines are re-entrant.

d0odd

Registers which a ut parameters

oda

not defined containing o
will not change. gigb

/I/>W

39N004d3Y LON
o tepeeny 4
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SYSTEM ROUTINE CONVENTIONS

A system routine is coded like a conventional machine language
subroutine, with the exception that output parameters are not passed
through registers, but rather through the context block.

The context block is created by the RST 56 caH~°The user's register
set (AF, BC, DE, HL, IX, IY) is pushed onto the ack. Register 1Y
is set to point althis stack framg. Thus a co f the input
arguments exists RAM which thgstem routmmay refer to as needed.
These argurents are also present the reg1ste hen the system
routine is enter«Zhence it is only necessary refer to the context
biock when one ha9i1obbered an t argument.b

An output argument is returned the caller by.{tting it in the
context block. Im register was changed, but the associated cell in
the context bloc s not, then register wi have it's old value
on return. Thus ystem routingis free to us y of the registers
it needs without cern to savi and restorin Moreover, the user
can assume that egisters wil®Ngchange except%ose defined as

returning an out;Qargument. N g
O >

The following 1'Hm'h'at1'on descr%b the contexé.t‘]ock and equates
provided in HVGLIB for each field. O

5

Four tables are used by the UPI in the control transfer process. The
first two tables gives the routines starting address indexed via call
number. The systems table is named SYSDPT. The user may extend this
table by storing the address of his extended table into USERTB,

USERTB+1., This address should point 128 bytes before the first entry.



The other two tables describe what in line arguments a call that
specifies in line arguments should expect. This table gives a one-byte
bitstring, also indexed via call number. The systems name is MRARGT,
the user's address is in UMARGT, UMARGT must point 64 bytes ahead.
Arguments must follow the call in a specified order.

d

Note that the context contains additional infor on not shown. This
information existDoth above and below the cong. User programs
should never use ®s informatio even assum«ﬁm at it exists. The

user should only address this ar% by using IY.

o

= m

ﬂ m

‘ Y

DlspLAcaﬁT MEMQRY CELL EQUATE NAME

™ §§< YL
|~ | YH
", I BIXL
3 Q I XH
7 O RE e
5 (o D SNCED
6 O) N . CEC
7N NG cB8
8 FLAGS FLAG
3 A C)cBA
A L 2C8L
B H CBH

CONTEXT BLOCK FORMAT



IN LINE ARGUMENT MASK TABLE ENTRY
TABLES MRARGT and UMARGT

If a bit corresponding to a register is set, the register is loaded.
The order in which the arguments must appear is:

IX (L then H), E, D, C, B, A, L, H

-

If an argument isn{QYspecified, i omitted.

1ON
N

o0
o
D

2

39naoYd 3y,
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UPI INTPC
BEGIN INTERPRETING

Calling Sequence: SYSTEM INTPC
Aruguments: None
Notes: None
Description: t:)

o

See UPI description for explanat®n of interpre

"0

3oN00¥d3Y LON
gy teprerys Gy

NOILYWHOINI AYV1IR-Hd0Hd



UPT XINTC
EXIT INTERPRETER

Calling Sequence: EXIT
Arguments: None

ON

Description:
This code causes 1nterpretw§§§o exit. Exegggion of machine
0

instructions pro%ﬁs at the foXRwing Tocatidkd

Restrictions:
This routine sho<;? only be called using the ipgarpreter. A direct
system call woul

RODUE

oduce unpradf®®table (and astrophic) results.

PROPRIETARY INFOR
Dhave Nitting
DO NOT RE

Nel



UPI RCALL
CALL ASSEMBLY LANGUAGE SUBROUTINE

Calling Sequence: o RCALL
or
DONT RCALL
DEFW (routine address)

HL=add sg of routine klfcall
A O
. >

RCALL may be use call any ass@mbly languag ubroutine from the

Argquments:

Description:

FORMATION

interpreter. Whan the subroutineQreturns, 1ntmretat1‘on proceeds
at the next 1‘nst}2'ion. Q.

When the assembly™®angquage routi receives col,mo] HL will point
at the routine's tarting address® the other rmsters will contain
their current va‘é Any chang made to the register set by the
subroutine will rqbe passed a To pass h"output parameter, the

subroutine must z’i-ter the contex b]ock wh1ch® pointed at by IY.

Restrictions: ~

Assembler routinmst not dest@ IY. 0
Fxample: Q-  orre RCALL
DEFW CLRAC

CLRAC: XOR A
RET

19



UPT MCALL
CALL INTERPRETER SUBROUTINE

Calling Sequence: SYSTEM MCALL

2 or

O SYSSUK  MCALL

I-: DEFW {(routine address)
Arguments: § HL=Sub §§me Address g

Description:

oD

MCALL is used toQH an interprefer sequence Q:a subroutine. MCALL
may be used from hine ltanguagegas well as wmin an interpreted
sequence. Calls ™=y be nested iMfinitely, 11’mu,dd only by stack

space (4 bytes pag call) §
To exit the mtewted subrout1§ use MRET.

-
N o
Example: Ly svssu M§ALL <
N>  DEFW PALL
N S
o Q
Qc
A 0o FILL+] ;D0 FILL

DEFW NORMEM
DEFW AFFFH
DEFB )

Do MRET 3GO BACK TO CALLER



UPI MJuUMP
INTERPRETER JUMP

Calling Sequence: DO MJUMP
or
% DONT  MJUMP
: DEFW (goto address)
Arguments: q HL=Go t&%ﬂdress Q
= N D
Description: Q: Q
The current intertive program dunter is se'&o the contents of HL.
The next instruc is fetched, f®m that addrm
-~ m
Restrictions: §\ m
MJUMP must be cal from the inteypreter. The targets of all JUMPS
must also be interpPeted sequens% '-
Example: Lu SYSTEM INJPC ZNTER INTPC STEP
e
Q: DO MJUMP ;JUMP TO END OF
Q. oerw END s INTPC STEP
END: DEFB XINTC ;EXIT INTERPRETER



UPI MRET
RETURN FROM INTERPRETIVE SUBROUTINES

Calling Seguence: 0o MRET
Arguments: 2 None
Description: 9

MRET causes execu!TUh to procee
corresponding MCANSinstruction.

the 1nstruclﬁjn following the
ee MCALL fow@re information.

S

PROPRIETARY INFOR
Dave Nitling Ahsociates,
DO NOT REPROD



SCREEN HANDLER

The screen handler is a group of routines for generating frame buffer
images. Included are entries for filling sections of the screen with

constant data, the animation of figures, and the display of alpha-

<

Many of these rods;%es utilize the MAGIC functions provided by the
custom chips. Si the status oX these ch1pslddhnot be context-
switched, many of

numerics.

ese rout1nes e not re- en&é’ﬂ: The user 1is

enting confli This ca done by disabling
enting a sema

N
§
§

responsible for p

interrupt, or imp

/

17

PROPRIE TARY INF @ﬂMﬂ'
DO NOT REPROD}J

14



SCREEN SETOUT
SET DISPLAY PORTS

Calling Sequence: SYSTEM SETOUT
or

SYSSUK  SETOUT

DEFB BLINE*Z

DEFB | HRRIZX/4 Ly
DEFB \?%400 O
Arguments : A=Data togoutput to IN (port EH)
B=Data toyoutput to HO (port 9H)
D=Data tc output to VE (port AH)
Qutput: None CI-
W
Description: ﬁ!zts

Outputs afove data to
See hardyQre writeup for discussion of
above ponrgs.

S

Dave

PROPRIETARY INFORMATION
DO NOT



SCREEN FILL
FILL A CONTIGUOUS AREA WITH CONSTANT

Calling Sequence: SYSTEM  FILL
or
SYSSUK  FILL

2 DEFW (first byte)

9 DEFW (number of bytes)

b~ oers (dgta to i1l wiglf)
Arguments: q A =Data §Bﬁﬂ with 0

2 BC=number {f bytes to f4

% DE=addressN¥to begin fﬂ%g at
Description: h. gs
This routine set e memory rang® DE to (DE+Bw) to the
specified constarg.- m

1 f
Notes: F

<L

Fill can be used'ﬁa.r screen cled®rng, or initi@zation of scratchpad

RAM. Tt is re-erfigpnt. <
S

@)
Q

Do e

PROPR

16



17

SCREEN RECTAN
PAINT A RECTANGLE

Calling Sequence: SYSTEM RECTAN
or
SYSSUK  RECTAN
DEFB (X co-ordinate)
DEFB (igco—ordinateljJ
DEFB \§§size) O
DEFB (Qsize) :
DEFB Tor mask) (:)
A =Color m3sk to write tangle with
B =Y-si f rectangle c!-pixe1s
C =X-size}f rectangle ligfpixels
D =Y co-ogyinate for UL[tﬁrner of rectangle
E =X co-q¥inate for UL corner of rectangle

~
o

A rectangle of sp{aﬂfied size of Eg]or mask is ;Eztten at X,Y. RECTAN

Arguments:

TARY INFORMATION

Description:

uses the MAGIC fu ons and is n re-entrant.

@
Put up a 3 X 4 rectangl6f color 2 at 15,13.
Do RECTAMN
DEFE 15
DEFB 13
DEFE 3
DEFE 4
DEFB 181919108

Example:

PROPR]



SCREEN WRITE ROUTINES

Virtually every video game involves the manipulation of animated
figures. These figures are composed of patterns which are arbitrary

pixel arrays. The write routines are used to transfer such patterns

<

Five hierarchica]SE%ve]s of call are supported. The levels differ in

the amount of preh'ccessing req%%d by the ush_pefore calling. The

to the screen.

highest level assyl™s that most the paramet&LQ reside in a standard

data structure, g the lowest Javel presume at all arguments are
in registers with2®1 attendant thansformation uch as relative-to-
absolute conversi already accom¥lished. Thetjtye levels are:

) Weage from a Vegt CI_

(1

(2) e Relative

(3) Write Variable Pattern llJ
(4

) Wgite G

(5) Wefee Absolute
Two transformatio;!:of the patt may be perfq;mgd prior to writing.
They are FLOP and‘i&PAND. FLOP mirroring'U<:yattern on the X-axis.
EXPAND is the tragpslation of a 1-bit per pixe]]i!?tern into a 2-bit per
pixel pattern. Sesge many patterss are only two-color, this allows for
more efficient pajern storage. 0P and EXPAP@an both be done at

the same time. O Q

Three writing modE!~may be used. They are PLOP, OR, and XOR. PLOP is

a conventional store into RAM. If OR is optioned, the data being written

is ORed bit by bit with whatever was already there. Similarly, if XOR
is set, the pattern is XORed with that beneath. Use of OR or XOR takes
slightly longer since a read before write must be performed.

Note that ROTATE is not currently supported in software due to
space considerations.

18



STANDARD CALLING SEQUENCE

Every write routine uses a subset of the following argument/register
assignment:

A = Magic Register
Bz Y Pattern Size
Cg X Pattern Size in Bytes

E" Y Co-ordin t S (p - 191)
X Co—ordma (p - 159)

Pattern Add
Vector Addr§

Do Nt

PROPRIE TARY INFORM!
DO NOT REPRODUCE

18



PATTERN REPRESENTATION

The higher the Tevel of the write routine, the mcre ancillary infor-

mation is stored with the pattern. The follow

each Tevel expects.

ing diagram shows what

Any bytes of lower address than the pointer for

a given level, need not be specified.

Use Res

trictions:

ION

None of the wr1te’HaJt1nes are rejéntrant due
clobber.

VWRITR,W

£

PROPRIE TARY INFORMA

WRIT,W

l

J

l

thl]ag1c Register/Expander

O
=
Q
@)

PLACEMENT

o

PLACEMENT

nt+4

29



SCREEN WRITE VWRITR
WRITE RELATIVE FROM VECTOR

Calling Sequence: SYSTEM  VWRITR
or

SYSSUK  VWRITR

DEFW (vector)

DEFW (pattern)

Arguments : HL=Patt r& address W
IX= Vect ddress (~)
Qutput: DE=Absolusp address us%

A Mag1c gister used

Description:

NFORMATION

PRO

The co-ordinates I™ magic regis are 1oad&jtﬂjm1the specified
vector. (See vecq@r routine documgnt) The réimsve co-ordinates

stored with the p!ifern are addedyo the co-ordinates from the vector.

The pattern size igta1so taken fiés the patter*‘?hd writing proceeds.

NO

Notes:

If expansion is t!lte done, the EgOFF color must be set by the user
before calling VN[]IR.

O
®) Q
Qc
Q.

IET

21



SCREEN WRITE WRITR
WRITE RELATIVE

Calling Sequence:

Arguments:

Qutput:

Description:

ARY INFORMATION

SYSTEM WRITR
or

SYSSUK  WRITR

DEFB (X co-ordinate)
DEFB (Y co-ordinate)
DEFB (Magic Registe[lJ
DEFW ttern addre€Q)
HL=Patterpsaddress
A =Magic ™Register
D =Y co-oddinate

E =X cog inate
DE=Scree®™Address Usedl‘J

A = Magic&%sgister Use{}:

Y =

PRODU

The relative co-daddnates store®yith the patt&) are added to the
co-ordinates pasmin DE. Patteén size is taz from the pattern.
——

Notes:

PR

o

[f expansion is t(:ye done, the ON/OFF color m(Ea be set by the user

before calling WAQER.

Q

22



SCREEN WRITE  WRITP
WRITE WITH PATTERN SIZE SCARE UP

Calling Sequence: SYSTEM WRITP
or
SYSSUK  WRITP
:E: DEFB (X co-ordinate)
S;! DEFB (Y co-ordinate)
b~  0eFB | (\egic Registely)
<L oo ttern addre)
Arguments : z HL=PatterpsAddress :
ct: A =Magic gister (:3
o D =Y co-oNlinate 8
% E =X cogordinate Q_
Output: — DE=ScreeAddress Usedl‘J
> A =Magic %ggister Used Q2

Cescription: |'~
The pattern size taken from % pattern. O
Notes:

User must worry a

t OM/OFF co@ if expansioQy used.

PROPRIE TAR

23



SCREEN WRITE  WRIT
WRITE PATTERN

Calling Sequence: SYSTEM  WRIT
or
SYSSUK  WRIT

2 DEFB (X co-ordinate)
9 DEFB (Y co-ordinate)
~ DEFB ( pattern S.zeﬁJ
q DEFB pattern SlZEQ.)
2 DEFB gic Reg1ster:
m DEFW ttern addresg
Arguments: E HL=Patter®® Address m
2 A =Mag1 gister to usa~
— =Y pat n size lu
C =X pattggn size m
é D =Y co- Tnate
E =X coxoMinate '-
Qutput: E DE=Absol address USEQ
uJ A =Magic g1Ster used 2
—
Notes: & 0

User must set ON/@ color if using expansion. Q

PR

24



SCREEN WRITE
WRITE ABSOLUTE

WRITA

Calling Sequence:

Arguments:

Notes:

RY INFORMATION

This entry can be‘sgéd for patt

1033

SYSTEM
or

SYSSUK  WRITA

DEFW (Absolute address)

DEFB (X pattern size)

DEFB (Rpattern sizdy]
DEFB gic Registell)
(

WRITA

DEFW ttern addresed

HL=Patter®n Address c:)
A =Magic Register 8
B =Y Paftteyn size cl.
C =X Pat®®¥n size llJ

of upper Teft-

DE=AbsoTu screen add
hand c er of where tT0 write

writing to nezsmagic memory.

The value in A is,not output to (MAGIC); it is gify interrogated

to decide whether

PROPR

FLOP or EXPAND.

2744

S o

Q

25



SCREEN SAVE

SAVE AREA
Calling Sequence: SYSTEM SAVE
or

SYSSUK  SAVE

DEFW (save area)

DEFB (X size)

DEFB (Wsize) L

DEFW green address&)
Arguments:

B =Y size QS area to s
C =X s1zé€§} area to sagme(in bytes)
DE=Addres

HL=Abso u address of per left-hand corner

of ar to save l
Description:

SAVE ds used to p;§$erve what is
copies the 1ndicag;: area of the

the area which waigaved is pres

of save are

INFORMATION

erneath' a moving pattern. SAVE
reen to the gave area. The sijzes of
ed in the fi(Ej two bytes of the

<

The save area s1ze—must be greate%%than or equal to the X-size times the

Y-size plus 2. <:>

MAGIC or no AGIC ‘:)

save ared.

The save area may

PROPR

26



I

SCREEN RESTORE
RESTORE AREA

Calling Sequence:

Arguments:

ORMATION

Description:

PROPRIETARY

SYSTEM RESTOR
or
SYSSUK RESTOR
DEFW (Save area)
DEFW (Screen address)
DE= Save agga to restorileml

HL= Abso address of(“)xﬂ*left—hand corner
of are to restore

RESTORE 1is the 1nll;se of SAVE. e size of‘ucxsrea to restore is
taken from the fi;EE two bytes oWN\Yhe save are
—

v

§‘

:

L)

DO NOT REP

27
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SCREEN  VBLANK
BLANK FROM VECTOR

Calling Seguence: SYSTEM VBLANK
or
SYSSUK  VBLANK
DEFW (Vector address)

<

9 DEFB (X size)

b~ oers (§ size) )
Arguments: q D =Y si o

z E =X sizexfin bytes) :

% IX= Vector ddress 8
Description: Li E
The BLANK bit in &kg vector stat byte 1is tesm IfT it is not set,
no blanking is doge. If it is seh, it is resemhen the old screen
address is taken m the vector. blanking is done. If FLOPPED is

specified by the ic Register\be in the ve(*!,'sir, a flopped blank is
done. VBLANK alw F‘S blanks to Z

PROPRIE T
Dave
DO NO



L

SCREEN ~ BLANK
BLANK AREA

Calling Sequence:

Arguments:

Description:

The specified are

PROPRIETARY INFORMATION

SYSTEM BLANK
or
SYSSUK  BLANK
DEFB (X size)
DEFB (Y size)
DEFB (Bdank to)
DEFW @ank address
L=Blank ress (not !

B =Data t blank to
D =Y s1ze

E =X S1Q§§

blanked to sM®atever is p

Dawe Nive

d

REPRODUCE

SS

g}

DO NOT

(e}
~——

%
¥

5
]

29
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SCREEN SCROLL
SCROLL WINDOW

Calling Sequence: SYSTEM SCROLL
or
SYSSUK  SCROLL
DEFW (line increment)
DEFB (# of bytes)
DEFB g% of 1ines) W
DEFW irst byte) <~>
B =Numbergdf lines to ol1
C =Numbef of bytes on t:je to scroll
DE=Line iRcrement (!:
HL=Firs te to scro](l.
W
Description: >_ m
This routine cop‘i:NBYTES from {rst Tine +INC to first line.
Thus to scroll upq:rd, HL poinﬂg\ t the first 'Tﬂé (which is over-
written) and the h-'me 1ncrementﬁu]d be positg. To scroll downward
HL points at the hhjt Tine and th§ line increm would be negative.

—
The value in HL 1Et:n absolute ress catculated by:
BASE OF SCREEN +-€EITES IN X OF +{#1ines oszabt*byte per line)

Arguments:

INFORMATION

Note: tl:

This routine can GL%y be used to scroll one line at a time.



SCREEN ALPHANUMERIC
ALPHANUMERIC DISPLAY ROUTINES

HYGSYS provides several routines for the display of alphanumeric
information. This section provides information which is common to all

of the alphanumeric display routines.

The ASCII charac&code is used to represent all strings, with
the following extl!ﬂsions: § [u

Characteraith hex equivalents in theznge 1 - 1F are

1nterpret¢as tabulatiomMNcodes which e the character
display rines to skip ®ver N charac positions before
writing following ¢ cters. Q.

——

The characters 2¢H to 63Hpare disp]ayems 5 X 7 standard
graphics €ith 3 pixels of rizontal spacing and 1 pixel

of verticglaspacing. |-

O

The charaEﬂrs between 64K and 7FH areaerpreted by STRDIS
as contro odes which cafse the contents of registers C, DE,
and IX toE changed to value that @@ Tow the string.
See table@@ycompanying STRDIS. Q

Q-

The chara&ers between 8@H and FFH are taken as references to
a user supplied alternate character font,

T

31
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The following argument/register combinations are used by all of the

alphanumeric display routines.
Register C contains the options byte formatted as shown below.

ENLARGE FACTOR specifies if the character is to be enlarged in size.
The table below dm&nes the possible values for this parameter.

XOR/OR WRITE - l"h- writes are formed throdggfmagic memory. Use
of one of these oqons causes t character to(b} ORed/X0ORed with

what was beneath 8
ON/OFF COLOR - charactersg stored cone % per pixel, but are
e

written two bits p1xe1 by u f the expanda;. This field specifies

the pixel values ®emtranslate thel¥ne bit per [ﬁﬂ] representation into.

For example, the yalue 1191 specifyes that the Meground color is 11,
and the backgroun&p]or is P1.

OPTION B Tli 2
ENLARGE=ma] XOR OR ON OFF
FACTOR WRITE | WR COLOR COLOR

Q‘j Q
ENLARGE @ HOW MANY ENLARGED SIZE
FACTOR  @Q_ TIMES LARGER OF SINGLE PIXEL
iy 1 1% 1
71 0 2 X 2
1 4 4 X 4
11 8 g X8



D register contains the Y co-ordinate and the E register contains

the X co-ordinate.

These co-ordinates give the address of the upper

left-hand corner where the first character will appear. Upon return,

these registers are updated to give the address of the character to

the right,

(or below if no more space exists on the line). This

simplifies the comEosition of complex messages.

IX register contasga the Alternate Font Descriptor. It is required

only if a]ternate}ﬂm1t is referen

stored in one—b1t r pixel for

The small (3 X 5)

word in the syste

il

racter set i

OPE vector po

descriptor for th:z:;haracber SR

The format of the a]ternate font

X — 2

Ct

N

ASkAGHARACTER

X F@E SIZE

N

Y F%EEF SIZE

®§

x pAXCERN STZE
0N

o
Y PATTERN SIZE

CHARACTER TABLE
ADDRESS

%gd in call. Ehgj character must be

displayed us this facility. A
ts at a sta d alternate font

Q.

scriptor is Ehgwn below.

-
o

EQUAL TO Flg CHARACTER IN TABLE
CHARACTER S&Ef IN BITS + X SPACING

CHARACTER S‘ZS IN BITS + Y SPACING

EACH CHARACTER TABLE ENTRY SHOULD BE OF
SIZE X PATTERN*Y PATTERN SIZE

33
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SCREEN ALPHANUMERIC  DISNUM
DISPLAY BCD NUMBER

Calling Sequence: SYSTEM DISNUM
or

SYSSUK  DISNUM

DEFB (x)

DEFB (Y)

DEFB ( twons) LLJ

DEFB tended opti

DEFW ber address
Arguments: B =Extend options

C Standa a]phanumerimptions byte
DE=Stan X,Y co-ordiQte
HL=AddresSof BCD numbekg]

IX=0ption character'ﬂzﬁ.descr1ptor
DE= Updat

*NOT LOADED
Outputs:

TARY INFORMATION

Decription:

This routine d1spt1ﬂs the standar BCD codes ;Ezough 9. In addition,
the codes AH thro FH are als fined. The interpretation for

A= =+ ¢ Q
D E= . g &

these codes are:

I
i

ROPRI

If leading zero SJapress is set, then instead of displaying a leading
zero, a space is displayed. The first non-zero nibble encountered
terminates leading zero suppression (including A - F). If the number
is zero, a single zero is displayed.

If alternate font is set, the routine will display using codes between
AAH and B9H (zero starting at B@H).



SCREEN ALPHANUMERIC  DISTIM
DISPLAY TIME

Calling Sequence: SYSTEM DISTIM

or
SYSSUK  DISTIM
DEFB (X co-ordinate)
DEFB (Y co- ordinate)
DEFB ( pt1ons)

Arguments: DE=X,Y ord1nate5

X =0ptio (see note

IX=Altern®te Font Descpmgtor (not loaded)
Outputs: DE= Update

= INFORMATION

Description:

EPR

ime (GTMINS,EXECS) at the co-
in the form MN:

This routine displays the system

ordinates specifi S, where M=minutes, S=seconds.

Seconds are opti

NOT

o

Options are the as the a]phanumer1c d1sp1£:)%nﬁnne except
that bit 7=1 to cﬁl@lay colon and seconds; bit 7=0 to suppress colon

and seconds.

is permitted.

Notes: llJ
The small characiizset is used a%d one level of enlarge factor

35



SCREEN ALPHANUMERIC  CHRDIS
DISPLAY CHARACTER

Calling Sequence: SYSTEM CHRDIS

or
SYSSUK  CHRDIS
DEFB (X co-ordinate)
DEFB (Y co-ordinate)
DEFB (d§tions)
DEFB %%%aracter)
A =ASCII racter to d
C =Standang options byt

Arguments: lay

ODUCE

DE=Standa. Y,X co-ordi es to begin at
IX=0pti alternate fﬂlE descriptor address
DE=UpdatelXto next framklj

*NOT LOADED
Outputs:

Description:
This is the basic rcter disp promative. '?-tabulation is
specified, the co{andinates are ated but no SE)ua1 writing occurs.

<
Notes:

Qbserve that IX‘ktIPt Toaded byé§ﬁe UPI SUCK f‘E}]ity. If alternate

ARY INFORMATION

RIE

font is used, IX!MEE; be loaded with alternate ‘:ﬂm descriptor address.

Q-

Since this routhuilses magic memory, it is not re-entrant.

36



SCREEN ALPHANUMERIC STRDIS
DISPLAY STRING

Calling Sequences: SYSTEM STRDIS

or
SYSSUK  STRDIS
DEFB (X co-ordinate)
DEFB (Y co-ordinate)
DEFB (O tions)
DEFW r1nq
HL=String gddress
C =Standam™d Options
DE=Standar® Co- ord1nate
[X=Alterpafe Font Doscr or Address
DE=Update@Sto next frami‘J

Arguments:

PRODUCE

*NOT LOADED
Qutputs:

Y INFORMATION

Description:

The string pointed by HL is diswlayed as opt‘aﬁed. The string is

terminated by a zegbyte %

s not re«en@t.
Q

AR

Notes:

IX is not loaded SUCK. STRD

Dove

PROPRIE



STROIS INTERPRETATION OF CODES 64H to 7FH

STRDIS responds to the charcter codes between 64H and 7FH. These codes
are taken to specify that certain registers in the context block are
to be set to new values. This facility is useful for changing size,

write mode, screeﬁEEo—ordinates, or fonts, during a single STRDIS call.

The following tabsgaspecifies which registers are loaded for a given

code. The order ¥n-which the n wgegister datilﬂ)ﬂows the code, is
also represented. %§sb

: S
64H e IX,D 8
65H EE IX,E,D
66H Ds e Qo
67H oy x,e,¢ lag
63H  NQUE 1x,0,c Q2
69H E IX,E,D,C
BAH DQ: IX
6BH 3 e O
6CH clay o &
60H EE IX,E,D
6EH D@ I4,C 8
6FH EQY IX,E,C
70H IX,D,C

3¢ o
71H I;;;

IX,E,D,C

38
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SCREEN VECTORING - VECTORING ROUTINES

Most games involve moving patterns. Most moving patterns move along
a Tine. The home video game operating system provides the vectoring
routines to facilitate programming such pattern motion.

The vectoring routiz work with a memory array called a vector.
Represented within {Ejb vector are the co-ordinates of an object, the

- — . .
velocities of the omggpt, and the negessary statxfljnformat1on to
control the object.qy periodical\@\invoking the{vyctoring routine, this
data is updated and E\ be used to d Ject the motm of a pattern.

More formally, a ve ed object poS®esses an X agemY co-ordinate.
Associated with the o-ordinates ade velocitiesqgeX and AY,
which are added to d Y every tymQ increment. ance the screen is

finite, there also ewasts two upperC&nd two Towermnits TR

Yy and YLL’ the aga_inment of whicf requires so&response.

The HVGSYS vectoringmutine allowsy®or two diffegent responses to

a 1imit attained. E@er the sign the delta i eversed or vectoring
is stopped for this l‘c-ordinate. %: is specifi y a flag byte.

When attainment occuLlJ this fact is¥indicated by a status byte. Also

S
the co-ordinate is s&equa] to the~Rimit that was_attained, preventing

over-shoot. Q. a

Utilization of the vg&foring routines involves a number of user respon-
sibilities. The usemust properly initialize certain fields in the
vector array. He must increment the time base byte, and periodically
call the vectoring routine. Status bits must be checked and writing must
be done.

To insure high-accuracy, co-ordinates and deltas are double-precision.
The assumed binary "decimal point" is between the high and low order byte.

The following diagrams explain the layout of the vector array and the

attendant user responsibilities.



VECTOR BLOCK

— DO NOT USE BIT 7

— INCREMENTED BY USER

BYTE FUNCTION HYGLIB
/) MAGIC REGISTER VBMR
| VECTOR STATUS VBSTAT
2 TIMBECHASE VBTIMB
—
3 ~ \§ veoxL
4 § 3 VBDXH [)
5 § 3 VBXL O
6 VBXH n_
< NS
gy, L\S
7 X CHECKS MASK VBXCHK [t
8 >~ % VBDYL
&
Q VBDYH
° E N
19 Ly VBYL ]Z
I E @ VBYH E
12 Y CHECéMASK VBYCHK
13 oLD S%EEN VBOAL
14 ADDRESS VBOAH

— MAINTAINED BY USER




VECTOR STATUS DETAIL

ACTIVE

VBSACT

1 i i i

BLANK NOT USED

vBBL

N

ACTIVE

BLANK

by user to indicate that vector js active. The
oring routineS will do no btjcessing if reset.
be initial ™¥Rd by user to(£>set state. Thereafter

NFORMAT IO

EPRODU

bit is maintgined by the IT and VBLANK
em routines.
CHECKS MASK DETAIL

|

LIMIT CHECK

REVERSE DELTA

LIMIT ATTAINED

| ‘>.J I REVERSE
. LIMIT NOT DELTA LIMIT
N(mJSED ATTAINED SIGN CHECK
VBCLAT USE VBCREV VBCLMT
1 ‘;13 1 \\'R

o
<
jat
wn
m
S
pun
o

indicate that t;EE co-ordinate is
e limit check®yd.

ﬁby user to ®1cate that w@ this co-ordinate
Lyins it's Timit, the sign ofQne associated delta
'ﬂtjm be reversed. This can be used to cause objects
'&ldbounce' of f barriers.

Set by system if the limit was attained this call.

Otherwise it is reset. If the delta was not changed,

either by Reverse Delta or user, this bit will stay set.
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SCREEN VECTORING  VECT
VECTOR OBJECT IN TWO DIMENSIONS

Calling Sequence: SYSTEM  VECT
or
SYSSUK  VECT
DEFYW (Vector address)
DEFW (Limit table)
HL=Limit t§ble address La]
IX=Vect§$§§ddress (poin‘s)at VEMR)
C =Time b used ::)

Z =True, T® it did not %e

Description: E

If the vector is ™mctive, contrdXis returned [lﬂediately. Otherwise
VECTC is called for X, then Y. T zZero status(!E determined by
comparing the new ordinate val with it's old value. If the
high-order byte ¢ ed, then tﬁ;ggbject moved.}‘iero status set if

Arguments:

Output:

NFORMATION

object did not mo}&, reset if ob t moved.

PROPRIE
Yave
DO NO



43

SCREEN VECTORING VECTC
VECTOR A CO-ORDINATE

Calling Sequence: SYSTEM  VECTC
or
SYSSUK  VECTC

DEFW (co-ordinate address)

DEFW (Limit table)

I[X=Pointe ﬁb low-order llﬂa of delta for co-ordinate
HL=Limits BbTe for thisS&dordinate (if required)

C =Time basg to use (:)

o

This routine ope s on the sulRs® of the vect!;array associated with
a single co-ordinea. This subsd¥ consists ofﬁt@ delta co-ordinate
and checks mask. (Jhis entry is pRpvided so sp&i&ﬂ vectoring schemes

Arguments:

Description:

NFORMATION

may be implemente uch as 1 dim ional or 3 dimensional vectoring.

~

This entry adds themdelta to theSQp-ordinate t&Dbase times. It then
performs the Hmihﬂhecks for thego—ordinate intioned.
Sy

ARY.

Note that this en!lz does not 1g§§frogate ar aﬂEE) any bytes in the
vector array outs(ﬁb of the defined subset. }kgzi the active bit
isn't checked. (I:

Q



SCREEN  RELABS

CONVERT RELATIVE CO-ORDINATES TO ABSOLUTE MAGIC ADDRESS AND

SET UP MAGIC REGISTER

Calling Sequence:

DEFB
Arguments: A =Magi g

D =Y co§§b

E =X co-
OQutput:

INFORMATION

Description:

The Tow-order tw9>Qits of the X dbsprdinate arGIEnserted into the magic
olute memory address corresponding to

'ng into consi'@!‘ation the value of the

R

register value b(lztring. The
the co-ordinate & computed, t

SYSTEM RELABS
or
SYSSUK  RELABS

(Magic register value)

Winate

A =Magic gegister valu
DE=Absolu®e memory addt!ss (MAGIC)

egister valuldd set

O
D

44

with proper shift amount set

Q
W

flopped bit. Thk‘to-ordinate syseems used are<:)own below.

S

PROPRIE

=

| CO-ORDINATE
SYSTEM

(FLOPPED BIT RESET)

159

&
O

FLOPPED
CO-ORDINATE
SYSTEM

(FLOPPED BIT SET)

ol



SCREEN  RELABI1

CONVERT RELATIVE ADDRESS TO ABSOLUTE NORMAL ADDRESS

Calling Sequence:

Arguments:

Qutput:

Description:

NFORMATION

SYSTEM RELABI1

or
SYSSUK  RELAB1
DEFB (Magic register value)
A =Magic register value to combine with shift amount
D =Y coqodlinate ly
E =X co—%{nme 0
A =Combinegh magic re91 va]ue
DE= Absolu normal addr, (not magic)

c:j g

Qc
Q

This routine is iewatical to REL except thattgjnon -magic address
is returned and tE>_Pardware magiqQregister is E!: set. The flopped
bit is 1nterrogatij:?nd the flop co-ordinate system is used,

1T optioned.

PROPRIETA

_@/I/

DO NOT



SCREEN  COLSET
SET COLOR REGISTERS

Calling Sequence:

Inputs:

Description:
This routine sets
use by PIZBRK and

PROPRIE TARY INFORMATION

SYSTEM COLSET
or
SYSSUK  COLSET
DEFW (Address of color list)
HL=Color 1ist laid out
c0L3L=ﬁrs iy
COLOR 1ast COLOR wou]&.)e at a higher
address t COL3L

RODU

or registers [nd saves addgyss of colors for
KOUT for col restorat1onl‘J

Dave N
DO NOT R

46



HUMAN  INCSCR
INCREMENT SCORE AND COMPARE TO END SCORE

Calling Sequence: SYSTEM INCSCR
or
SYSSUK  INCSCR
2 DEFW (address of score)
Arguments: 9 HL=Address of score (must be 3 bytes long)
Output: : Score 1ncr§mented and (tﬂonaﬂj game over bit set
N Q
Description: z N :
The 3 byte score %nted at by HL"NBCD with Towgmgder byte at lowest
address) is increg®fted (by 1) anddcompared to end score (ENDSCR).
If the end score (GSBSCR) was et in the ga&status byte (GAMSTB)
and end score has=maen reached, n the game om bit (GSBEND) is set

in the game statusﬁyte.

DO NOT R

PRCPRIETAR
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HUMAN PAWS
PAUSE
Calling Sequence: SYSTEM PAWS
or
SYSSUK PAWS
DEFB (number of interrupts)
Arguments:

B=Number gf 1nterruptsl§3 wait

MATION
uc

Description:

™
This routine pro‘iﬁs for a paus®yfor certain ber of interrupts.
It used with ACT<;)} 60 will be'® 1l-second pa . This routine

does an EI upon y and assumesqinterrupts w occur.

DO NOT RE

PROPRIETARY INF



HUMAN KEYBOARD  KCTASC
KEY CODE TO ASCII

Calling Sequence: SYSTEM  KCTASC
Arguments: B=Key code (not Toaded)
Output: A=ASCII equivalent of keycode
Description: :E: This routine does a table Took~up
)
KEYCQDE Npa ggpmc Lefx VALUE
1 CEY’ C N m
2 §) row Czﬁﬁ
3 D Arrow v
4 Powdont %
5 Radgll M
6 S Q.
7 C e sign
8 Divide 3
9 7 7
10 8 8, 38
11 o Q2 39
12 'Tiq!?
13 4 ‘5& g
14 5 5
15 6 g 6 g
16 M - 2D
17 1 X
18 2 CL_ §§ﬁ <§é
19 3 3 Q)
20 PT@ + 2B
21 Cl Entry CE 26
22 0 QL p 39
23 Decimal point 2E
3D

24 Equals

"

49
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HUMAN CONTROLS & KEYPAD  SENTRY
SENSE TRANSITION

Calling Sequence: SYSTEM SENTRY
or
SYSSUK  SENTRY
DEFW (Key mask address)
DE=Keypad mask table

Description: § LLL)'

SENTRY checks fo:=Ehanges in the gotentiomete pots), control
handles, trigger eypad, semip

Arguments:

ATION

res and coun /timers. It also
takes care of bl out. Blackou®®is the auto ¢ blacking-out of
the screen after seconds wit®ut a change. ‘1-f SENTRY isn't called

then the game wi™anot black ou

PIZBRK. If a ke s gone dow a contro]l‘ﬂd]e changed, then TIMOUT

SENTRY checks if@OUT equals @&®n entry and H’ zero, it goes to
is set to FFH.

NO

HL should point keypad maskgg The keypad consists of 6 rows

by 4 columns.

DO

DEFB p1119pB
DEFB 1111098
DEFB p111p@B
DEFB Ppa0008

Example mask of
Just @ - 9

PROPRIET.

See diagram on following page.

59
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MASK
BIT
NUMBER

3ondo

Fs | ¢H

MR

MASK BYTE NUMBER

€¢—————— FUNCTION

KEY NUMBER ——p




Output: A=Return code
B=Extended code

PRIORITY

I=
I}

MEANING

|

(N
=
(e
—

Nothing changed

Counter/timer @ decremented to @

dunter/timer ki ecremented to §
MI4S bit @ w%l

™
MI4S bit 7 w 1

Rsecond has efgmsed since the last SSEC
ypad went frﬂ!Ldown to up B=0
y is down  [gf=key number
t § changed crﬁ=new value

3 t 3 changed "B=new value

6 %ystick 2 cha@d B=new value
6 ngstick 3 changed B=new value
6 igger @ chan‘ED B=new value
6 Trigger 3 changed B=new value

PROPRIE FARY: INFORMATION

Notes:

The potentiometers (pots) are debounced. New trigger value=Trigger

off (@) or trigger on (1PH). When switches are actuated simultaneously
the order of return is: SCT7 to SCT@, SF7 to SF@, SP@ to SP3, SSEC,
SKYU, SKYD, SJ¢, ST@, SJ1, ST1, SJ2, ST2, SJ3, ST3.

52



HUMAN CONTROL DOIT
RESPOND TO INPUT TRANSITION

Calling Sequence: SYSTEM DOIT
or
SYSSUK  DOIT
DEFW (Do table)
A =SENTRY return code
B =Extepd®d return codbg]
HL=Do t§§§§ address ‘-)

N

Arguments:

RMATION

Description:
The SENTRY retur‘ngde is used toMearch the DGREBLE, If the
transition is pr t in DOTABL hen contro](!i transferred to the
associated handlimemroutine. Thd&Shandling roul]]znmy be MACRO or
machine instructigns. The routiangeceives re&i{}ers as they are on
DOIT entry. If n ransition is fpund, execution continues at the
first instructionesllowing call. X The DOTABLE'EPa linear list
composed of 3 byt}s.entries, 1 é%;yy per SENTR«:;Eturn code.

i § I i T
(N RETURN CE: 1
Q

RODU

E

TRAN’SH‘{T:

TYPE

o

HANDLER ADDRESS

PROR

Where transfer type designates how handler address is to be transferred
to. The codes are: @@=JMP to machine language routine and pop
context; @1=RCALL machine language routine in current context; 19=MCALL
interpreter routine in current context. Mode 1 and 1@ expect the
returned-to point to be interpretive, mode @ expects it to be machine
instructions.

End of list is indicated by a terminator byte which is greater than or
equal to CPH.



HUMAN CONTROL  PIZBRK
"COFFEE BREAK"™ BLACK QUT SCREEN AND WAIT FOR KEY

Calling Sequence: SYSTEM PIZBRK
or
SYSSUK  PIZBRK
Input: NONE
Output: NONE

S

N

out the screzggand waits f

Description:

MATION

This routine blac ither a key press

or a trigger or a™eystick chang

be called wH%pever a "hol

X

A1l keys on the kgypad are enablegy Interrupti]Eye disabled on
entry and enable

This function sh ti1 further notice"

is needed.

EPRODUCE

exit, It is.& good idea to reset any 60th of a

ting PIZBRK\:EE

second timers on

TARY: INFOR

PROPRIE
DO NOT



HUMAN CONTRGOLS  EXAMPLE

This routine echoes number keys and takes a coffee break on trigger

P being pulled. Assumes SP is set and screen erases.

SYSTEM INTPC

L%: DO SENTRY

~  DEFW  NUMBAS

~ o0 gt Ly

<L oeru B O

= 0 MM >

% DEF [P 8
N%AS: DEFB 19g8 giUMBER KEYS ONLY
— DEFB 1N 1pg8 W

s UEFE NI Q-

c CT 4
D&: MC D, SHOMW QO KeY DOWN MACRO CALL
gy STY, PBREAK+END €N TO MACRO CALL
Sy §
s&: DO @Asc QONVERT TO ASCII
Q W SUCH Q

Q- DEFB pP0PP111B ;X,Y=p=DE

Q.  oers 11pp11pe8 ;OPTIONS=C

DONT  CHRDIS ;DISPLAY CHAR
MRET \BACK TO LOOP

PRREAK: DO PIZBRK ;COFFEE BREAK

D0 MRET ;BACK TO LOOP



i
o

INTERRUPT ~ MUSIC PROCESSOR

The music processor can be thought of as an independent CPU handling
all output to the music/noise ports. The MUZCPU has 4 registers:

Like all program counters, points to the next
data byte to fetch.

Like a stack pointer, points to return
addresses n the stack lad

Is 1oad§t the start@a note and then

decrementegh every 6@th a second

FON?

DURATI

VO T C i Is a stat register. tells which voices
(tones) ta Toad with w%&data.

| Q

The voices statuseaagister is sh below. Exmion proceeds
right-to-left. Mgke sure that yoRalways have &mast one PC

incrementing bit load on. :

NFORMAT

J
INC ouT Ll INC OQr INC ouT ouT ouT
PC TONE Amdy  PC TO B PC TONE C VIBRA VOLN
oo

N Q

Q.
&
Q.
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MUZCPU INSTRUCTION SET

# OF BYTES

R O g B W N W= W

W — = W WO N e

Note:

MNEMONIC COMMENT
VOICES, (data) ;VOICES=(data)
MASTER, (data) ; TONE@=(data)
, (address) ; (SP)=(PC+3) PC=address
;PC=(SP++)

[«

PROPRIE TARY INFORMATIO!
:2222@%9=//ZZ;;Q29290 c§§Z£i6¥ZJZZ2&; Se.

=t

;PC:addtgjs

;DuratiSaJ note or data (D1)

;Durati D1,D2

;Ourati D1,D2,D3

;Durati D1,D2,D3,D4

;Duratiﬁl‘ D1,02,D3,D4,D5

;Duratihljin 6@ths of a second
;Pauses(tI]ent]y (except legato)

;Stops music and sets volume=g

sPort #"Bata
;SNDBX,SE)Al@,Dll,012,013,014,015,D16,Dl7
;(VOLAB;E:NOLMC) sets volume for notes
;Push # between 1-16 onto the stack
;Call r‘ﬁative to next instruction
;decremgzh stack top and jump

;1f not @, else pop stack

;flips between STACATO and LEGATO modes
;STACATO is clipped 1/60th before the
;end of each note

ddress)

o=z =2 =2 Z2 =

(@)
3

™ O <<
m

(]

—

:LEGATO allows one note to run into
;the next

A11 durations are limited to a maximum of 127



MUSIC SCORE EXAMPLE

VOICES 11p1p1pg8 ;ABC=Data 1
MASTER  PALH JABC=
VOLUME  88H,pSH

NQIEL  12,Al

NS 12,02

N 24 ,E2

N 12,02 § W
N 12,£2 §55 O
R 6 N :
Vv S 1111411¢B sSuck i@ibrato, AB and C bytes
N 12,14,A2,F

Q

DO NOT REPR

PROPRIE TARY INFORMATI



INTERRUPTS  MUSIC  BMUSIC
BEGIN PLAYING MUSIC

Calling Sequence: SYSTEM BMUSIC

or
SYSSUK  BMUSIC
DEFW (Music stack)
DEFB (voices byte)
DEFW ( ore)

A Vo1c o start wit
HL=Music (Score)
IX=Music

usic, then igerprets "sc

processor for more information. §

Arguments:

Description:

Quiets any previo

.INFORMATION

Nice

PROPRIETAR
Dave

DO NOT RE-‘EPRODUCE

See music
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INTERRUPTS ~ MUSIC  EMUSIC

STOP MUSIC
Calling Sequence: SYSTEM  EMUSIC
or
SYSSUK  EMUSIC
Arguments: NONE
Qutputs: NONE

Description:
Outputs @ to volu

N

orts and halts music proc

Do Niae

PROPRIETARY INFORMATION

DO NOT REPRODUCE

=



bl

INTERRUPTS  ACTINT
ACTIVE INTERRUPTS

Calling Sequence: SYSTEM ACTINT
or
SYSSUK  ACTINT
Input: NONE
Qutput: NONE
Function: Sets IM=2¢ INLIN=2®E,1£§ﬁ5 I reg + INFBK
Calls Tﬁ%( and TIMEY €

Enables ingerrupts

obU

Description:
Once ACTINT is ca

, 1t providesyinterrupt se%ce completely
automatically. I

ns the seco timer, the Eﬂﬂe timer, the music
processor, and black-out timers, us CT792, CTl,(!:Z, €T3. Functions
as 6@th of a seco .

INFORMATION

imers.

PROFPRIE TARY
Do Nio
DO NOT



INTERRUPTS  TIMERS  DECCTS
DECREMENT COUNTER/TIMERS

Calling Sequence: SYSTEM DECCTS
or

SYSSUK  DECCTS

DEFB (Mask)

C=Mask indicative which counters to decrement.

Sentry «&g notify thehﬂagram.

Input:
Qutput:

Description: N

Decrements countele=sf they are nolzero. If a o from 1 to @,

sentry is notifi

FORMATION

DO NOT REPRODUC

PROPRIETARY IN



INTERRUPTS  TIMERS CTIMER
Calling Deguence: CALL CTIMER
Input: HL=Address of custom time base

Description:

B =Value to load into time base 1 to @ transition
C =CT mask as in DECCTS

ON

HL is Toaded and 'tsremented f§t is not = Mhen a return is
executed. Clse, MLis loaded wi&bB and DECCTKD called.
=

Registers HL, DE,&, and AF are &defmed upo 8 it.

o

W Qc

> Q

-~ L

> -

x ~

b~ o

W <

& §

Q S Q

o Q

1 e

Q
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INTERRUPTS  TIMERS  STIMER
DECREMENT TIMERS

Calling Sequence: PUSH AF
PUSH BC
PUSH DE
PUSH HL
CALL STIMER
POP HIS Ly
POP %1% O
POP BG\» :
POP A c:)
Input: NONE 8

Description:

STIMER keeds track of gt!s time. If it hits @,

then the GIBEND bit in t!s game status byte is set.
Uses: AF, BC, DEy HL G
Calls: Music procy¥ssor on note (duration) expiration.
Note:

Sets bi# of key sex t&-& on every second.

Dawe

PROPRIE TARY INFORMATION
DO NO



MOVE ~ MOVE BYTES

Calling Sequence:

Arguments:

Description:

PROPRIETARY INFORMATION

SYSTEM MOVE
or
SYSSUK  MOVE
DEFW Destination)
DEFW

DE=Destina&fion address

Source)

HL=Sourc ddress
BC=Number bytes to

MOVE uses ®DIR to copy
to destipalion.

_gziZzzwve//QZ;;iibzgp

(
DEFW (Number of bytes)
(

t sfer

es from source

RODYUCE

DO NOT REP
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INDEXN  INDEX NIBBLE

Calling Dequence: SYSTEM INDEXN
or
SYSSUK  INDEXN
DEFW (Base Address)

Arguemnts: :E: C =Nibble displacement (@ - 255)

9 HL=Base address of table
Qutput: }-— A =Nibb1e§§a1ue llJ

< W O
Description: z : N :
INDEXN is used to™meok up a giver™wnibble in a %ar list.
The indexing work=ike: ) @

S Q.

-~ Ly

BASE ADQRESS 1 ) Q
> A& -
2 5 ] 4

;EE 3 7 Eé&b 6 <:>

Wy <

= : !

E}E | Cgﬁ 1 (:)

O Q

Q

Q
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STOREN ~ STORE NIBBLE

Calling Dequence: SYSTEM STOREN
or
SYSSUK  STOREN
DEFW (Base address)
C =Nibble displacement *NOT LOADED

HL=Base address

A :Nibbl%%h;e to stortu) “NOT LOADED

Arguments:

Description: STOREN is &he inverse o DEXN.

STOREN wor as with IN

Daweo Niae

PROPRIETARY INFORMATION
DO NOT REPRQDU



INDEXW INDEX WORD

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

Arguments: :E: A =Displacement (@ - 255) *NOT LOADED
S;? HL=Base address of table

Output: I~ oe-entr 1§oked up Ly
'=t HL=Addré§%bof entry 100‘5} up

Description: z Indexing ks Tike: :
Qc Q
o o
Y DEFTACEMENT

BASE ADDzS Q Q
= : L
N,

>, N x 1
1 - D b~
< N S
b~ N 2
Ly <
—5 R
Qc. \ :
Q @ O
Q! o Q
Qz
Q



