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- PR . L

dicated revision

R130
+5V
=14 l
| =
— o o |
UNMDACY (Z L 9 \2 VR
1y DACY! £D Y
UNMDACLY! YN baevt \a s DACY ¥
4oy LIS, DAcY?2 & L DACY 2%
= 2 f——Dnacvy2 17l g ‘o
UNMDACY2 ={2h DALY 5'{0 7% . DALY ¥
2 i i
r 4¢2 pacva DACYS ev 8Q DACLY4E X
/ \ unmpacys —en <o s ARG LK
© 3 / TACYS an a6 DAQYS #
IV 9 > ¢ L=2f1e MOT e a v
3373 %z 2| w DALY DALY e ™ e DACY o ¥
) Hon Db AN aa UNMDACYE Py s
[ ssd TACY? AR TS DALY T¥
FE- RN unmoacy i —1' T15 BACYS 2ls Py DALY ¥
. | zew [ ] “u
i s &u éno i3 Ln AID
: CENT 5 CTENIS
; 3 3e MUz
L 2 Ha 2 F8 — =N
z c o3 € 97 UNMDACYTI12 " 3B 2y 9 DACYS
" D 5 IETPN ; UNMDACYS A BB
: 14 enojp- 14 ENO| @l,n L2157 P,R27
¢ 4 1€ e P 2wt — bacye R
: g RaTE Y B RATE UNMDALY6 A
; 4, mur z2bs 4f, MuLT 25— 13,0 |
CK <A K CAS 4 arfE— pacy?
= P B e UNMDACYT A seu 6 ¢ 7
i 2 MULT 3
VGeK L2lg N DACYE DACYG 30 | 2Q ACY 9 X
I . 2 Flo
TR27 UNMDACYS 1A 4, L5174 s
* 53 oACYIo—220" 2> —DACYIo*
; uu»\mcv“—]'_ii" CK
{ , ' g
: HIO 6MHE
o4
8
1 — 0
T UNMDA (V{2 o 3w 2y 9 DACHY
; UNMDACYY 3A F/ag
i Q- 12[4p L8187
; > 5 ‘4 4v[2—pacvio
i > > UNMDACYIO 4A
K Qa 3 £y
L 1= wpE—vp
= 9 s
holis Jt oo nhs [+ lio |9 nis i fo |9 Ciap MUT |4
D AGBLL T 4D A B8 C B 1, 4ftoa® <D |, Sloa oY
> J9 MM [ My MMpS & £y MMES < st
Ls194 LS9 LS9 To 5
LCOUNTER &l _COUNTER 13 5] ~COUNTER 3 UNMDACYIT =
510 [ 1Y) RIPD— o/ iP5
CK @ CK QA QR QC QD CK_QAQBQC Qb
33 2 & |7 mzsz. %3 |z |6 |7
i HIO
It 0 TNMBRCYZ
: o4
1
AR pehe N o
ICRRVERCERY) [YRRS I INE] @ g T 7
€ <4< 44 4« v
oo04 b 50 a0 « o g g
Tz 333 < A
z Z 7 Z 2 2 2z 2 o zZ 7 z
5 2 5 D 52 3 2 > > > 35 5

ers count up or down. DVX11 is used
nultiplexers D10, E10, and F10.
ACX1¢ (X axis unmultiplexed digital-
re transferred to the output of the
outputs of the latches on each rising
 the microcomguter clock circuitry).
Jnals are sent to the digital-to-analog
eo output.

butputs represent the physical place-
or. The far left of the monitor screen
e far right is 1023. Therefore, if the
was greater than 1023, the monitor
ide of the screen and start again on
vraparound” condition. To prevent a
select input from UNMDACX11 goes
than 1023 or less than 0. This selects
1 the multiplexers to the DACs, forc-
thus keeping the beam on the ap-
1stead of allowing it to wraparound.
valid) outputs from the X and Y posi-
atched and gated together to enable
 valid).

—

NOTICE TO ALL PERSONS RECEIVING THIS DRAWING
CONFIDENTIAL: Reproduction forbidden without the
specific written permission of Atari, Inc.. Sunnyvale,
California. This drawing is only conditionally issued. and
neither receipt nor possession thereof confers or transfers
any right in, or license to use. the subject matter of the
drawing or any design or technical information shown
thereon. nor any right to reproduce this drawing or any part
thereof, except for manufacture by vendors of Atari, Incor
porated and for manufacture under the corporation’s writ-
ten license, no right to reproduce this drawing is granted
or the subject matter thereot unless by written agreement
with or written permission from the corporation

J\

ATARI

0 A Warner Communications Company

Sheet 2, Side A

Section of 034986-XX

© 1979 Atari, Inc.

COCKTAIL ASTEROIDS

Video Generator

G




denbtes chahge by indi

X AND Y POSITION COUNTERS

TNMDACKIZ iofse 9
A UNMDACXI tlaa s Y paexi
. AR I .
v UNMDACKZ —S{2A 2Y Dhexz
/ L] m\ Blag 2 3
; Yy MEREN X% onmbaexs ——Hea g AT AT
! >5>>> >> > > > > L2, woir
- gooa afdba QQ 21 Wl paexa
] UNMDALX S 1A
s ST
I (=3
Gon I_T UNMDAuu——] —__T—
|3$|| ;Bue !Bgné\u
AREE 3 TENIS
F —>IF
R I8 2
E 47 E
s BN ONMBACKTZ 10/ 38 5 oaews
14 enopl 8] UNMDACKE —1-1H3A D/E\iy BA
6 o
g RATE T-— e 2428 L2057 |7
F4 A MO 2 al, UNMBAL X6 Sl2a b Dacxe
1 CK_CAS 42158 12 X1
y > T UNMDALXT Haa gec DAt
V&CK 3 g MULT
UNMDACXB 2lia 4 DACXS
S_sT
1 15
S UNMDA(XII—J _Y,T‘
HIO
Y
b
i UNMBATYTZ 2i4n He— pacxs
_ o ONMDACK—+-Hen g YT
% X L -21e LSIST |4 orexio
| 22 UNMDACX 16 —f—Z{ 1k W !
&
L = e Y L ANLD
nlis {1 jo o whs v liols n s b o ls - ;—o“ se
4[Lp A <D |z oA oD, 4[5 TP |y 3 MWLT s
3o [ E9 MM = 3 b9 M/M G c9 MMRE 1 PN Iy
L5191 N L8191 3 LSNI‘?IER - 5 =T
3 COUNTER v o 5| OUNTER 5| _coul 2 O s
D/g( QA 08 OC QRD‘P DQELQAQBE_ QRD.P D/LUK QA QB QC gl‘) UNMDACKII'—] j;_
T ez le]7 43 7 4312 Te [7
VX 1O ’ HI0
3 12 UNMDACXIZ
o4
- n o —
R SRR = X%z
« €« € < 4 4 4 < @ 4 % q
o 00D o A0 a < afa
1133 $13: 3 133
33%3 3535 x 535
“jumping” to this new position, the beam itself is turned off to pre-
vent unwanted lines from appearing on the screen. To preset this
new_position into the counters, the state generator causes
LDSTROBE to go low. At this time, a new 12-bit number (DVX0-11) is
ounter: are two identical circuits. loaded into the counters from the vector generator memory data

riptiodiscusses only the X position

contaiirate multipliers (J8 and K8),
1 E9), mitiplexers (D10, E10, and F10),
nd H1i The output of the down/up
umberhat represents the horizontal
nonitoscreen (or X axis), with 0 being
and 108 being the far right side of the
asing iis binary number output will
e rightr left, respectively. The vector
codes nstructions from its memory,
that dta to alter the binary count of
 ways.

3set thse counters to an entirely dif-
evioussontents. This will cause the
catiormn the monitor screen instan-
' new tctor from a different starting
ious vetor ended. While the beam is

latches.

The state machine can also instruct these counters to count up
or down any specific number of counts. This will cause the beam to
move to the left or to the right a specific distance relative to where
it was. During this beam movement, the beam is turned on with the
desired intensity. This is the procedure used to draw a vector on the
monitor screen. The direction (to the left or right) and length (0 to
1023) of the vector to be drawn relative to the beam’s current posi-
tion is determined by DVX0-11 (from the vector generator memory
data latches). This data contains information that determines how
many clock pulses the counters will receive and whether the
counters will count up or down.

DVX0-9 memory data is loaded into rate multipliers J8 and K8.
The function of these devices is to space the desired number of
counter clock pulses at equal intervals over the time period that it
will take to draw the desired vector. This insures that vectors of dif-
ferent lengths will still be displayed with the same relative beam in-
tensity. DVX10 and 11 are loaded directly into the counters. DVX10
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HALT
ars the
0 thru L1 s
1S exe- The purpose of the vector timer is to time out the length of time it U si0
0. takes to “draw’ an actual vector on the monitor display. During the o4
interval when the X and Y position counters are actually drawing the sToP
e for a vector, STOP is high. This prevents the vector generator state
ing the machine from advancing to its next state until the vector currently
ation. being drawn is completed. As soon as the vector has been drawn,
STOP goes low, allowing the state machine to advance to the next
i the X state in its intended sequence. The X and Y position counter:
vector P Therefore, the following descriptior d
put to The vector timer consists of multiplexer F6, decoder E7, LATCH counters.
rtimer M7, ADDER M6, and counters B7, C7, and D7. M7 contains a scale The X position counters contain |
hine is factor which is added in M6 to the four timer signals. If TIMERO thru down/up counters (C9, D9 and E9), nul
he vec- TIMER3 inputs are any state but all high, decoder E7 directly and asso‘_"ate? nga.teg, (B8 and E“‘)fr
e from decodes the sum and loads the decoded low into one of the f:cuaqu:lso'fstﬁe béa'r:] pelbrlAlille t‘;'rts'
hrough counters. When GO goes low, the counters count from the loaded . A
. . . : the far left side of the screen and 10:3
nd GO count until the counters all reach their maximum count. This count ; ; ;
. . R~ screen. Increasing or decreasing hi
is a maximum length of 1024. At this time STOP goes low and clears cause the beam to move to the righto
. the GO flip-flop of the state machine. generator state machine decodes n
5 MHz and then is capable of using that dut:
ne fre- If the TIMER signals are all high, ALPHANUM goes low and data these counters in one of two ways.
or. The signals DVX11 and DVY11 are decoded by decoder E7. This is added The state machine can preset thts
essing to the scale factor and loaded into the counters. ferent number from their previousc
s low) beam to “jump’ to a new locationor
h untii taneously, i.e., for drawing a new ecC
) . position than where the previous vt
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STATE MACHINE

The state machine is the “master controller” of the vector
generator circuitry. It receives instructions from the game
MPU, via the vector generator RAM. It carries out these instruc-
tions by accessing the appropriate sections of the vector
generator ROM memory, using the vector generator program
counter to do so. The state machine reads the vector generator
ROM data (via Timer 0-3) and decodes this information to deter--
mine how it should use this data: 1) to draw a vector; 2) to move .
the monitor beam to a new position on the monitor display; 3)
to “jump” to a new vector memory address; 4) to return to a
previous vector memory address; or 5) to tell the game MPU
that it has completed its current instructions, and is waiting for
its next command.

The state machine consists of input gates B8 and E6, ROM
C8, latch D8, clock circuitry A7, and decoder E8. Four bit input
TIMERO thru TIMERS is the operation code input to the state
machine. The A4 thru A6 address input to ROM C8 tells the
ROM which instructions to perform. Address inputs A0 thru A3
from latch D8 tells the ROM which state was last performed.
The address A7 input GO telis the ROM that the position
counters are presently drawing a vector. The HALT input to A7
telis the ROM that the vector generator has completed its
operations.

During initial power-up of the game, the HALT signal is
preset low. The microcomputer reads the high HALT signal
through its switch input port (buffer M10) on data line DBO.
This tells the microcomputer that the vector generator is
halted and waiting for an instruction. To ensure that the beam
is off when the state machine is halte/d, the high HALT, clock-

ed through latch D8, results in a low BLANK to the Z axis out-
put.

The microcomputer outputs an address that results in a
DMAGO signal that causes HALT to go high, and clears the
vector generator data latches. This makes TIMERO thru
TIMERS signals all low. The state machine now begins exe-
cuting instructions, starting at vector memory locaticn O.

When the state machine receives the operation ccde for a
HALT instruction, it outputs a low HALTSTROBE, setting the
HALT flip-flop A9, and suspending state machine operation.

The GO signals load and enable the vector timer and the X
and Y position counters and tell the ROM that the vector
generator is now actively drawing a vector. The HALT input to
GO flip-flop A9 sets the outputs to ensure that the vector timer
and position counters are not active when the state machine is
halted. When a low GOSTROBE is clocked through A9, the vec-
tor timer and X and Y position counters begin to operate from
the GO, GO and GO* signals. When STOP is clocked through
A9, the vector timer has reached its maximum count, and GO
goes high. This means the vector has been drawn.

The VGCK input to the clock circuitry is a buffered 1.5 MHz
clock signal from the microcomputer. This is the same fre-
quency used to clock the MPU of the microcomputer. The
signal clocks latch D8 unless the microcomputer is addressing
the vector RAM or ROM memories (when VMEM goes low).
Then the clock input to latch D8 goes high and stays high until
VMEM goes high.
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VECTOR GENERATOR

PROGRAM COUNTER
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Counters F5, H5 and J5 contain the address of the next  data latches F7 and H7 and buffers H6 and J6. tl
data byte (instruction) to be fetched from the Vector g
Generator memory. Because these counters point to the The program counter may aiso be preset to “return” to Ic
next instruction in memory to be retrieved and performed, a previous address which it had stored in its “stack”. The g
they are called the program counter. This program stack consists of register files F4, H4, & J4, and down/up tl
counter is incremented one count (to the next sequential  counter K5. The stack is a 4-word 12-bit memory, used to 2
address) each time the information at its current address  save the contents of the program counter for future
is loaded into data latch 0O or data latch 2. reference. It is loaded when DMAPUSH is low. Im-

mediately after information is written into the stack, tf

The program counter may also be preset to “jump”toa counter K5 increments one count. Immediately before
new address. This new address can be ioaded into the loading the program counter from the stack, counter K5
program counter from the vector generator memory via decrements one count. g
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The address selector consists of multiplexers F3, H3, J3 and K3. When VMEM is low,
the MPU of the microcomputer gains access to the address inputs of the vector
generator memory. In this state, BUFFEN is from ®2 and VW (vector generator write) is
low when &2 and R/WB are both low. When VMEM is high, the address input to the vector
generator memory is from the vector generator program counter and state machine. In
this state, BUFFEN and VW are both held high by the pullup resistors connected to the
2B and 3B inputs of multiplexer K3.

Address decoder L3 decodes address bits A11 and A12, and selects the RAM or one of
three ROMs of the vector generator memory.

This address-selecting arrangement allows the game MPU to access the vector
generator memory, i.e., write data into the vector generator RAM to instruct the vector
generator what it should do next. The address selector can then allow the vector
generator program counter and state machine to access this same area of RAM also, and
read what instructions were sent to it by the game MPU.
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The 2kx8 vector generator
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The vector generator memory consists ¢
of RAM and 4K of ROM. It may be directl
cessed by the MPU of the microcom;
through the direct memory access pro
(DMA). Data is written in from the micro
puter thru data buffer R2 when BUFFEN
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memory chip N/P3 may be substituted
two equivalent 1K x 8 chips in location K4
L4.
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The data latches consist of latc
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h 0 (H?7), latch 1 (F7),

latch 2 (J7), and latch 3 (K7). Inputs DDMAO thru DDMA7
are the data outputs from the vector generator memory.

Latches 0 thru 2 are directly clocked by the rising edge

of the LATCHO, LATCH1, and LATCH2 outputs from the
vector generator’'s state machine. Latch 3 is clocked by

LATCHS3 or by LAT

, if ALPHANUM is low. Latch 0 is

cleared when RESET, DMAGO, or ALPHANUM goes low.

Latch 1 is cleared by ALPHANUM.




