WRITE |ADDRESS DETAILED FUMCTIONS r

WSYNC w att f@o\r Sah(’_

THIS ADDRESS HALTS MICRDPROCESSOM BY CLERRINMG I
RDY LATCH TD ZEAD. RDY 15 SET TRUVE ReAIN nY
THE LEADING EDRGE OF HORIZOAVTAL BLANIK.

)

DATA BITS NOT USED

RSYNC rewt  Syne

THIS ADDRESS RESETS THE HORIZOATAL SYV( COUNTENR
TO DEFIVME THE RECNNVING OF HORIZOANTAL RLAMK TIME,
ANMD 1S USED IN CHIP TESTINF.

DATA BITS NOT VSED

VSYNC

THIS ADDRESS COVTROLS VERTICAL sYVEC TIME BY
WRITING DI IMNTD THE VSYAC LATCH,

~e-+ NOT USED = ==-- | DI |---- -

i CTART VEAT. sYA/C
)1 e o T STODM® VEART. SYAML

\U BLANX. THis RODRESS COMTRULS uen.ﬂcm_

BLANK AND THE LATCHES AMD DUMPIME- mnus:sams
oN THE IWPUT PORTS BRY WRITIMVNG IMVTD BITS

'I._.'l?} DL AMD DY OF THE VBLANMVNR REGISTER .

. . <
D\ : 1 CTART VERT. BLAMI
oo —>—=<[n[x m O T e mna
NOTE : ... SABLE LATCHES EMHGLE T |
: 4.Ts LATZHES
LATCHES TD LOG6IC TRVE :

DUMP TeTi ITz13 PBRTS TO r:;!?ﬂu
D REMOVE DUMP PATH TD GROVA

| A




PF 6 (PF1,PF2)

——

D1

THES® ADDRESSES ARE USEN TD WRITE IATO THE

FLAYFIELD REGISTERS

DL | DS |DY

XX

X

X

PFE

D7

pL|Ds o4 |D3 | D2

i

D&

| PFEL

01

DL |DS| D4| D3| D2

(m]

D®

PFL

PLAYFIELD REGISTERS SERIAL OVUTPUT

| HORIZONTAL LINE PLAYFIELD
EE ' @au cLur.us) "I REFLECT COAMTRIL
I+ 7 olo 7|+ 17 oo 7] REE=0
PFE PFI PF2 'PF@ PFI PFZ i
— F}—-EH&‘.'H BiT=4 CLc2KS
* TR i 77 olo UK REF=1
PF8 PFI PFZ ! PFZ _PFI PF&
- r
CENTER
CTRLPF

PLAYFIELD) CONMTRVL RECISTER

THIS ANDRESS 1S VSEN TO WRITE INTU THE

<

X

DS | DA

X |nz|pt

DE

T__f

& |

SLORTE

'REF;(RE FLECT PLAYFIELD)

PFP(PLAYFIELD GETS PRIGRITY
OVER PLAYERS SO THEY
MOVE RERIND PLAYFIELD) |

(LE €T HALE 0F PLAYFIELY

A LDGIC L LAUSES RCTIVN
RS NDESCLRIAED BeLoW

GETS COLDR 6F PLAYER &
RIGHT HALF GETS COLOA
PF PLAYER :.)

BALL SIZE

-rDS D4+ WIDTH

o

o
1

1

o
1
o
1

I CLDCKK

2 CLoCIcS
4 LLDCIES
a8 CLoOCILS
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EARE
IARE
ARE

rETE 34
i 113

1

J
e
oy
A D AL

NUSIZPE (_M.U‘ErI-i 1)

‘ THESE RODRESSES COMTROL THE MUMBER AMD
SIZE OF PLAYERS ARAD MISSILES .
XX | 05| D4| )X|DZ|Pi | Do
— MISSILE SIZE
s >DS D4 WIDTH
o o | CLOCK
o 1 2 CLOCKS
I 0 4 CLOCKS
( ( I 8 CLOCKS
PLAYER=-MISSILE NUMBER +PLAYER SIZE
WISIUN LINVE
N2 DI DB ITE‘;D cLOCKS) —————>=DECLRIFTIIM
D 0D D h i __;.,EF_, L1 jowe cory
o Sl Fwocoeies
D 0 1 i{lﬂ o Ea BoAp R CLDSE
0l O m | m R b L e
P B by B b rasee el
B & Jlnu,_is; | CLOSE
; | £ g
i ; ===t fo TwWDo CDPIES
] DO -]{4 AT , || wiee
= bolles 0 T T e g p oped fd NOVBLE 126
ST TR i ’ '.u L B Vg PLAYER
oand & St gkl A L M e 3 COrIES
i I D ~ . = r e : o MEDIUM
st e 2 ‘ e QUAD 51t
¢ 1 || o=, [SiL0 PLAYER
{2 .
I_c'l'.:.




RESPB(REjPI RESMB,RESMI,RESBL) -

THESE RODARESSES ARE USED TD RESET FLA‘!ERS
MISSILES ANMD THE RALL, THE DRTECLT WILL REGAN ITS
SERIAL GRAPHICS AT THAT TIME OF A HORIZOAUTAL LING
AT WHICH THE RESET ADNDAESS OCLURS.

| ¥ L3 Ll 15 ¥

NO PATA BITS ARE USED

RESMPE (RESMPL)

i THESS ADDRESSES ARE USEN To RESET THE HeRIR .
LOCATION OF A MISSILE TOD THE& CENTER OF IT's
CUORRES NiIveG PLAYER, AS LOME AS THIS COVNTROL BIT
16 TRUEN)THE MISSILE WILL REMAIA LOCkEN TV THE
CEMTY=R OF IT'S PLAYER AAMND THE MISSILIE GRAPHICS

WILL BE DISSAGLED, WHKEA A ZERO 15 WRITTEA INTY
THIS LOCATION THE MISSILE 15 EAMAALEU, AXD CAN
RE /MDOVEDL IADEPREAMBENsTLY FIROM THE PLH“!'EJ‘-E

>—<le

Lnesmr (missie-PLAYER RESET)

HMOVE
THIS ADDORESS CAUVSES THE HoRITOVTAL METION
REGISTEMA VALVES TO BE ACTEN UPOA DVRINE THE
HORIZOMTRAL BLAMK TIME IN WRICH IT OCLURS. IT
CMUST OCLUR AT THE BEGIMVNVIMNG OF HORIL. QLANIK
I OROEMN TD ALLLW TIME FDR GEAVEAATIVN OF EXTRA
CLDCK PULSES IMNTD THEE HeRIZOATAL POSITIOV COUNTERS-
TE MOTIONV 1S DESIRED THIS COMMAMD MUST IMMEDIATELY
FoLLOW A WSYNC LOMMAMVMI IV THE PReCRAM.

MO DARTE RITS> ARR USED

HMCLR
THIS ADDAESS CLEARS ALL HORMZOMTAL MPTION

RECISTERS TO Z€R o (N0 MOTION)

N0 DATA BITS ARE VSED




i . |
HMPE(H M PI, HM M) HmMI, HMBL)

THESR ADDRESSES WRITE DATA (Hunli-u'?m
MOTION VALUES) INTD THE HORIZONTAL moTion
REEISTER S, THESE RECISTERS WILL CAVSE HORITOATAL
MPTIOAY DALY WHEH CUMMH#’BEE TV Do SO ay THE

HoRI. move commAavn HMOVE .
TUE MDTIUA VALUES ARE CODED AS $HOWN BELOW.

n5|m—>—""\';,

D7 | D6

6.1 % & N

& I I O tb

o 1 o 1 +5 MDVE LEFT

-, : IMPDICATED NVMBER

0 ¢ a6 =t 4 OF CLDCKS

o S R +3 e

g o “V O +E

/o N = S > R [ +1

© 0 0 D o NO MOTION

N L

T o R |

I L O ) =3 | move mienT

RS > IMDICATED NVMRER
O T [ 1 -5 OF CLOCIKS

ot e b

i = L o LR =1

0.0 © . <3/ i

|WARNING: These motion registers shnuld not be modified during the , 24
Computer cycles immediately following an H Move command.
Unpredictable motion valles may result.

EVAME (EVAML, ENABL)

THESE ANDRESSES WRITE DI 1#7‘9 THE | BIT
MIsSSILE PR ~RALL EEHFHII‘.’-E RECISTERS -

>< DI ><
‘ : 's] DISSABLES ORTECT
1 ENARLES OBTECT




1

GRPB(ERPL)

THESE ADORESSES WRITE DATA INTD THE
PLAVER GRAMHICS RECISTERS

[p7]p6| D5 D4 D3 [D2] D1 | DO

PLAYER GRAPKCS REC\STER SERIAL OUTPVT

r

=it ONE HORIZONTAL LINE ———1 FPLAYE2R REFLECT
COMTRODL -
REEFPE =0
. GR PO :
r*?—-‘['_L‘ld{d REFPE =I
' S‘—_SEEML QUTPYT PESINS EPL ACTS
CR0SSES TERD onN GREL oVTruT

REFPE(REFPL)

THESE ANDNRESSES WRITE D3 \NVNTD THE 1 BIT
PLAYER REFLECT REGISTEAS. -

e | o | el

O nNo REFLECT (D7 OF GRP ON LEFT)
I REFLEcT (D& OF GRP O LEFT)

VDELPE(VNELPI,VDELBL)

THESE MODORESSES WRITE DF IWTD THE | BIT
VERTICAL DELAMN REGISTER.S}Th DELAY PLANEAS OR
BALL Y oME VERTICAL LINE,

L->—<‘"’:ne

O NO DELAY
1 DELAY

CYCL R

[DAT™R RITs VOT VSED

THIS ANDRESS CLEARS ALL COLLISIZN LATLHES
T 280 (VO coLLrsion)




COLUPB(COLUPL, COLU PF, COLUBK)

THESE ANNREcSES WRITE DATA IVTe THIE
PLAY Eﬂ‘.} PLAY F"ll:l..a‘:l RAND BACKHGROUAMD LoLon -
LVMiIAVRANCE REGISTEARS -

COLOR LUM

Gizf (o 3z N8 1 - \

¥

cOLOR |D7|Db|DS|N4| D3| NT|DI X| _tum
GaeY - GoLp g 6 O 09 & b BLACK
O 0 -5 t|lQ & 4a DRARK CREY
chanee. oaosone © 9 1 019 O :
find - puRpLe U, F o B8l 1 9@ .
| g 1 o 1|1 1 :
e bene suge. 2% EE B 1 100 LIGHT GREY
'_L 5l U R R S WHITE
Bligrreiue Ve O B0
j 1o @ |
Lonn SehAR Buge 91 O
| -
eAn.-deL..cArn. 11 0O 0O
I A N
0AG.GAN - u',amf?. M B LR
- e Fle
AUDFE (AUDFL)

THESE ANDDRELSSES WRITE DATA INTD THE
AVUDIY FRERAVENLY DIVINEGER REGISTEARS,

>< nq.l n3lnelipi | pp| 30KHZ DIVIDGD BY

O D 0 D O DWIDE BY1(nodivision)
O O 0 &6 1 DVIDEDBYZ
O D O | 0 DVIOEDRYS

Lo 11 0 DNIneEBRY 3
b S 1 I DIVIDE BY 32




AUDCB(ARUDCL)

THESE ANDNRESSES WRITE DATA INTD THE AVDID
COMTROL REGCISTER S WHICH COAMTROL THE APISE
CONTENT AAMD ADDITIIAVNAL DLVISIOA OF THE

AUDID OVTPFUT,

>< ) ] TNPE OF MDISE
HE% CODE OR DIVISIU W

o) 6 © 0 @ SET.TU L_ oW
| g-g o i * BIT POLY) ©

2 g a1 P +I5=>4BIT POLY

3 g a I 5BITPOLY—4RIT POLY
& g ¥ @ o 2

S e 1 9 =2 ]S purtiore

6 a F E B +3 :

7 o v 1 SBIT POLY—> +2

g 8 o8 q BIT POLY (WHiTE wmse)?
q E @ Q | 5RIT POLY

AR Y @ )V @ 231§ pue 2

Y 1 Q. SETLAST 4 BITS TO 1
C 4 @@ + b

D 3 o1 =t E purt. il

E I 3 % © +q93
B T A R 5BIT POLY +6

AUDVE(ARUDVYL)

THELE ANDARESSES WRITE DATA AT THE
AVRID YOLVUME REGISTERS WHICH SET THE FULL hbWw/ar
IMPENANLE DRIVIAMVGE THE AUDIO OVTTUT PANI.,

L>—-<na|n1m DB
o o 0O
g8 o |
D O 1 D
i a3 o
1008 B

AUDID OVTPUT
_PULLDOWN CURREMT
NO OUTPUT CURREMT
LOWEST

HIGHEST




w1 dny JI'II: Solbiy & sratiodg
A7 JBR UG SLITE 8 Suausst

e i
LT aars o w b

wi

o
o

x WRILITE ADDRESS SUMWMARY ret 0F 2|
 BIT DATA BITS

::fj;; ﬁgﬁg - L;:“;"—; — FUNCTION

D0|00] USMNC | |verTicAl sYNC SET-CLEAR
O1101|VRLANIIIT | |UERTICAL BLANK SET-CLEAR
p2|02| WsINC | sTrjpee | WAL SRR EEARWE E0EF
03[03| RSYNC | STROBE B e
paloslnuaTze| 13| i B i ©
os[os[vusTaL | 11| avi| wymsEn-sRe L,
cLloslcol.urPe [ 1Y T 1L Y COLOR.-LUM PLRNER &
OT|BTICOLUPL PV T LT TY COLOR -LUM PLAYER 1
1ojog|COLUPE [ 1 LT CULOR.—-LUM PLRYFIELD
fyloalcoud | T/ CULOR = LUM BRCKGROIUND
2foaleTrirr | 0] v ] ST e B 0w
12|0B| REFFE N REFLECT PLANER. © g
e ORGSR ERFL 1 REFLECT PLAYER 4
(5|0oD| PFe 55 18 FLAYF ELD RE&, BYTE &

1 ET Frli F11 1l 1 1] PLARY FIELO REG. BYTE L
I7|0F| PF2 111 1{1 11 1] PLARY IELD REG: BYTE Z.
20/10| RESPB STRIORE | RESET PLAYER 6

21 1] RESPFI STRIODBRE RELET PLAMER 1

22 12) "RES M8 STRIOBE RESET MISSILE &

23| 13| RESMI STRIORBE RESET MISSILE L

24| 14| RESBL STRIODBE RESET RALL

25115 AvDCe 'Y 1\ | AUDID covTROL &

cbhliG|] AUDCL 1 11| AvDID comvTROL L

-
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i 1 niglisgi
1% 3 slliang

AT
fin SHLE

Wi X
A7-187 W

| d].I8F i
Fe———

-
e
E-J;JJ
LT

A

% WRITE| APDRESS SUMMARY  rFezoF2
L BIT ARTA BRIT

i) Wae [ USSR | FoNCTION

27|17| AUDFe | 1 AUDID FRERUENCLY B
0118 ﬁUDFj_ 1l1 1 11| AUDIO FREAGVENCY L
31|19 AUDVSO | AVDID VOLUME &

32| IAlAUDV1 ‘1".1 1| Avbio voLumE 4

33|18| GRPE 11V |{Y 11 1| GRAFPMILS PLAYER &
34|1C| RVF1 P11 ) 11| eRAPHICS PLAVER 1

25| 1D| - ENAMSE ERAPHICS (EVABLE] MISSILE &
36|IE| ENAML crAPHIcS (EMVABLEYMSSILE 4
37|IF| ENABL CRAPHICS (EVABLE) BALL
2pl20| HMmre |11 T HORI2ONTAL MOTIUN PLAYER &
41 [z1] HMPL 1 VL) HORIZONTRL MOTION PLAYER 4
47|22 HMME |1 L HURIEUNTRL MOTIVN MISSILE ©
43123 HMML |1 1 ] HURIZUNTRL MOTIUNV MISSILE 4
aal24 HMBL |1 LI HORIZOMNTAL MOTIVNV BALL
THIES VDl::LPS VERTICAL DELAY PLAYER €
ﬂ*'b 26| VDELPL VERTICAL DELAY PLAYER 1
47127 VDELBL VERT\CAL DELAY BALL
50|2Q| REsmPe RESET MISSILE & TD PLAYER &
51|24 REamPL RESET MISIILE 1 TD PLAYER L
52| 2A HMDVE STIROBE APPLY HORIZONTAL MOTION
53| 2B HMCLR STRIOBE CLERR HORIZ, MOTION REES,
54 |2C] CXCLR STRPpRRE CLEAR COLLIS\OV LATCHES




H
rli 3 idusn

i | fRami o ALECEE & 5l
.t.";\:_: A3 IR wen ey 1 daang
i
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w1 am 340 30
st

Feikata |

; REAN ARDRESS SUAMARY ™& 1 oF 1
A ﬁgﬁg Ul Es FUNCTION
OCT|HEX T654 3210 D7 DG
oo|oo| cxmer |11 READ (DLUISION | MB-P1 [ME /P8
olLlov] cxmie |11 " M1:PB|MI « Pl
02(02| cxPBFB|1 | T | PBPF| POBL
D3|03| CXPIFB |1 | ¥ PlPF| Pl BL
04|04 CXMeFB |1 | N\&+PE| MérBL
os |08 cXMIFR || | M PRI MY &L
Ob |06 | CXBLPF|I BL/PF| Se
07(07| cxPEmm |1 | PGPl | MDM)
10|08|TNPTE |1 ReAD PUTPORT| I3 [\ /
(1 loglTNveTy | | READ POT PURT| I | \
12 loa| INPTZ. | REAQ POT PORT] T2 \ /
:= |08 INFT 3 || READ PUT PURT L3
e loc| Tver 4 | ) rRean wevr | T4 |/ \
1Slos|IVFTS || rea0 WPUT | TS5 |/
NoTe: Ine T2 72 TS
3 cAN be aroundeol under
Sof T Ware QLCNTROW.
s e
SofTWARE CONTROL.
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