INTERNATIONAL X-Y POWER SUPPLY WIRING DIAGRAM (035887-01 A)
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REGULATOR/AUDIO | PCB SCHEMATIC (03448503 A)

Regulator/Audio | PCB
The Regulator/Audio | PCB has the dual functions of regu- HoRNE= {E____

lating the + 5 VDC logic power to the game PCB and ampli-
fying the audio from the game PCB.

|
!
|
Regulator Circuit :
The regulator consists of voltage regulator Q1, current :
source power transistor Q3 and Q3's bias transistor Q2. The {
regulator accurately regulates the logic power input to the :
|

|

|

:

|

!

|

1

t

game PCB by monitoring the voltage through high-
impedance inputs + SENSE and — SENSE. The inputs are
directly from the +5 VDC and ground inputs to the game
PCB. Therefore, the regulator regulates the voltage on the
game PCB. This eliminates a reduced voltage due to IR
buildup on the wire harness between the regulator and the
game PCB. Variable resistor R8 is adjusted for the +5 VDC
on the game PCB. Once adjusted, the voltage at the input of

|
; ; ; I
the game PCB will remain constant at this voltage. { ) ﬁ,
Site GMND +5SVv TN
5—17 m }

AA

> 1O

Regulator Adjustment
1. Connect a voltmeter between +5 V and GND test points
of the game PCB.
2. Adjust variable resistor R8 on the Regulator/Audio | PCB
D'AGRAM 036352 01 A for +5 VDC reading on the voltmeter. —-
( " ) 3. Connect a voltmeter between +5 V REG and GND on " <%= ‘ @
the Regulator/Audio | PCB. Voltage reading must not be S -7 IL . <o TS
greater than +5.5 VDC. If greater, try cleaning edge o 1o i 2 i souz
connectors on both the game PCB and the Regula- < I 3300 SPKRI RTN
95 tor/Audio | PCB. i = L
2: 1| eevoe 4. If cleaning PCB edge connectors doesn’t decrease - I
- 2| 0.6 voC voltage difference, connect minus lead of voltmeter to 1 =z <=
. . = ——AAA—
v 3| 106 vDC GND test point of Regulator/Audio | PCB and plus lead I e S
v 4| enb to GND test point of game PCB. Note the voltage. s e
R Z GND Now connect minus lead of voltmeter to + 5 REG test =5 s
R’ , J 36 VAC CT point on Regulator/Audio | PCB and plus lead to +5V ig‘ ao | !
Y test point on game PCB. From this you can see which 1 .o
8 [KEY . Y . -
Y . ]e,. VAC harness circuit is dropping the voltage. Troubleshoot
BN o the appropriate harness wire or harness connector. -
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MPU CIRCUITRY |
CLOCK CIRCUIT

Cloe
2 g 1 :r ’ +5Vv
Ry s OO
330 330 The clock circuit consists of crystal Y1 and associated in- ®@®® s
3 Ee"‘lg n A verters and counters C3 and B3. Counters C3 and B3 count the
1 04 B 04 crystal frequency down to the frequencies necessary for the NOTE: .
'2';326 Asteroids Deluxe™ game. The MPU in this game operates at a frequency of Al
2 R32 1.5 MHz. Therefore the MPU chip must be the 24
410 6502A. The 6502’'s maximum frequency is 1 MHz Ald
B4 and is not compatible with this game. N

a. I~ 8
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+5v EX P ::::———SKHZ 5206-520212)
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10K
1025 ‘j (ongiooe] At 0
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During inital power-up, the delayed charging of capacitor C22 :°: PREERN o
causes a preset of flip-flop D3 and a clear of counter D4. This 2heLr .°A ' " 2 o ] $
results in holding RESET input to the MPU low. When the charge pa O ® 5z O RESET —q RESET
of C22 reaches about 1.5 VDC, preset and clear inputs are re- S Rdd 2008 ¥ CKt-S“EB_J
moved. Counter D4 counts to 128 at 3-KHz rate, and RESET is TR e T D7 26
removed (goes high) from the input of the MPU. This allows the o [ 13 L RFSET ;
logic power input to the PCB to stabilize before allowing the MPU ZiseLr zcﬁ‘: P R2Z9 /
to begin its initialization routine.
If the MPU program is operating properly, the MPU address / 2
decoding circuitry will output the WDCLR (Watchdog clear) y:
signal at predetermined intervals. This serves to clear counter D4 P,R29 svnd
before it counts up to the state that will create the RESET condi- e

tion. If the MPU program strays from its intended sequence and NM' COU NTER I——T—r—l Jz : —dNMI
= 3lalsledo paf2<

Lo TEEEE P EEREELELD

does not output the WDCLR signal, counter D4 will count up to : £
the RESET state and cause the MPU to return to its initialization pr29 — 7 C: oL se
routine. FEST — e o316 rAlS——SN0¢ o2
3KHz 2lck COUNTER o4 2
The NMI (non-maskable interrupt) counter causes an interrupt QA QB @ QD ¢ ol
at the NMI input of the MPU every 4 msec. The interrupt is derived a2 iz oy R
. ldenotes change by indicated revision by dividing 3 KHz by a factor of 12 through counter C4. The inter-
rupt occurs when pin 6 of inverter B4 goes low. During power-up, RESET NP1
| C:] Denotes a test point 1tge NMI cgubr;tt_arrég_ﬁlsabled by RESET. During Self-Test, the NMI o 7:‘&25':5 T 000006¢C 1
disabte y be used at —

location E2. Pin numbers not enclosed in paren-
theses are for 74LS245. Pin numbers in paren-
theses are for an AM8304B.

POWER INPUT ROM/PROM CIRCUITRY RAM CIRCUITRY
FROM SWITCH INPUTS .
This circuitry consists of the PCB SHEET 2, SIDE B l
inputs and outputs for the +5 VDC
logic power and 25 VAC input to the
J20 P,R27,29 +5Vy on board regulators. The + 5 VDC in-
+ -_2| puts and outputs are discussed on
sense 2] +5V Sheet 1, Side A of this schematic set.
1K
J20 (PULLUP) ‘ The 25-VAC inputs are received by
+sv [2]B} = — +5v two full wave rectifiers. Diodes CR9
120 *__'Cc;g Ree Ig::sz:;‘-g,gasgzgé and CR8 rectify the negative cycle of
A - na s the input and the 7915 regulates the
z wenz | EYPASS voltage at -15 VDC. Diodes CR9 and
MV5053 - CR10 rectify the positive pulse of the
20 - 1 a2 25 VAC input and the 7815 regulates Program memory for the Asteroids Deluxe™
~ SENSE = the voltage at + 15 VDC. The 7812 re- game is contained in three ROMs.
gulates at + 12 VDC. The 7805 regu-
lates an additional 56 VDC for the RAMSEL
DACs. Zener diode CR12 supplies the AB9
+ 8.2 VDC for the sample and hold
circuit. The + 22V (unregulated) is +5V +5V +8V +5V
used to power operational amplifiers . ABG -
P11 and L8 in the audio output. ‘ ABS -
21 24 121 24 |2 24 {21 24 AB4 -
cs3 cs3 €s3 cs3 AB3 -
Tt M1 E/FI o} AB2 -
026423 |O3eanz {03043 |OB43O
ABIO 191 -o2 -0 -0l A!O-O' AB| -
AB9 —*& A9 ABO -
+22V ABS8 P AB R/WS -
as7 —! w 0B -
2 -
o s p
& Bl 2V _
25VAC [Xx ]_ . +l 781€ ; lcuoz+ e +8.2 AB4 : A4 De4
co cRIO 73 1 k'CRiZ AB3 A3
I.n >t 470 = _@_75&1] Izzfr AB2 6 A2
= IN4OOI = VRI T T L = AB I L Al FPAGE — =
731\2 ’ +12v App —& A0 ~ 7z :zj M;
/_( " 07 7_pg7? s
= I,CSB 06 © _pse
vr3 L DS 15_pBS
7803>—9 +5VDAC Da 4_ppa
o] e 03 13 ps3 '<"'" The RAM is the temporz
= I' D2 1 ps2 the MPU and is enabled
1 DI © b8 Page enable) is low. Wh
- -8.2v Do - 2 o8O J MPU) is low, the RAM sto
CR& cs1cs2 fcsicsz fesics2 [cosi¢se put (DBO thru DB7) at the
e cees TirseaTo ofiejz Jaols iz fzofi8 iz eofie 12 by the MPU address bus (
1N 400! vrz 27© — R/WB is high, the MPU re
J20 cR7 N = PROM = = = = byte at the addressed loca
25VAC @} ¢ " +—= LTy — ~15V SEBTE
I_ IN40O! l I/_( I_ PROM .
ciot c72 C74 PROM T The sugnal RAMSEL, wli
I-' I47° = *I' PROMD fect of swapping pages
= = = RAM. This allows greate!
{1 Denotes a test point ibility.
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TO VECTOR GENERATOR oy
NOTE: MEMORY ADDRESS SELECTOR KvbCD
DO NOT USE split pads on PCB for trouble- SHEET 2, SIDE A y 3l
shooting purposes. \ / R [ 8PTS
02 wB ty2p——
* LS / ABI!I ilB £ |V|D3—— SINP
T ‘ABIO —%Jja E3 b% _ SINFD
s | QD——r %z 7 2vap PMEW Loze ¢
” [‘_Q Al4 —2oe zsz:% VMEM
A4 14 2y o—e /2 [—
Al3 24 — — ol —— PROM3
€3 12 ZPAGE PMEM —dic 2 Y3
&l_@"“s N SO _ ME N Lor38 Iv2pS—— PROW?
= e R/WB Azllz —2418 'Y':S PRONMT
ABI 1A ~ PREL D ) )
s le 'f‘ =PROM D The address decoder performs the function of turning on or
" L_@ 4 6 — ' 2 enabling the appropriate circuitry at the critical time, so that in-
i_@ > | R/we §2 @z | E Loz formation can be transferred back and forth between the game
9 | 17 2 BS o 4 circuitry and the MPU. The memory map below is for the
2 ¢ ' Asteroids Deluxe™ game.
1.5 MHZ2 —2 12 VGCK LSi4 o —9 2 gbtt
2 [—@ s B 7 AB 1) ABI2 SDSZ: o 8p'o— if you are going to use the Automatic RAM/ROM Tester,
Ls244 Bi2 3mMHe —1&- 1b®  NoTEERESET please remember to remove MPU C3 and ground the WDOG
2 15 5 ABII api —2e epl—— EUDIO DISABLE test point.
5 1—@ " 9 agi0o —4g sog——EACONT'ROL 12
¢ AB!O {5 —
—© ABS A pCEp— 13)88 ot OMA RESET
B _§ [3 L S AB9 3p,— EXPLODE LSO8
r@ LS p> wPHerr
LA 2 8 AB 8 Ls42 | b2 FRADCRLC RESET
V29 e ’ op—— DMAGO
10 | 19 R
4 +5v
—__5 o4
Bad 2 8 ag7 ) MEMORY MAP
3 [‘@ 17 b 3 ADDRESS DATA
@ ABG HEXADECIMAL A15 A14 A13 A12 A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 A1 A0 |RW|D7 D6 D5 D4 D3 D2 D1 DO FUNCTION
-3FF Scratch RAM
: [_‘ 4 i ABS 03 0 0 0 0 o0
I_@ 2000 0 1 0 0 0 o 0 o] R Not used
3 15 5 AB4 2001 0 1 0 0 0 0 0 1 R|D 3 KHz
c I A Ll
2003 0 1 0 0 0 ield switc
— & Ls24a |2 AB3 NOTE: 2004 0 1 0 0 0 1 0o o | R|D Fire switch
—® 13 7 B2 DO NOT USE split pads on PCB for trouble- 2006 o 1 o0 o o 0 ol el Siam switch
shooting purposes. If a 74LS244 is installed at 2007 o 1 0 o0 o 119 R | b Selfiset switch
) 8 f2 ABI location B1 and/or C1, the split pad for that loca- & | 2400 0 1 0 0 1 o 0o o] RI|D Left coin switch
I_@ tion should be filled with solder. If a 74LS241 is D 2601 N R 0 o0 1 RD g:egnr:te:: coin switch
 } = IIo 19 AB ﬁ/ used, the appropriate split pad should be open. Z |2403 6o 1 o0 o0 1 0 (1) (1) S g ;—p:ayer start sw“c:
+5v —29 2404 0 1 0 0 1 B -player start switc
['s) ,G| 2619 R!7 2405 [} 1 0 0 1 1 0 1 R D Thrust switch
— >—i¢+i—/vv\~— 1. 1 o | R]|D Rotate right switch
—j— 10K eV TO VECTOR GENERATOR 328673 8 1 8 8 1 1 1 1 R D Rotate left switch
i_@ = DATA BUFFER 2800 0 1 ¢ 1 o0 o o0 | R D D Option switch 8, 7 (at R5)
2801 1] 1 0 1 0 4} 1 R D D Option switch 6, 5
. *sY SHEET 2, SIDE A 2802 o 1 0 1 0 1 0| R D D Option switch 4, 3
7 [—@ +Sv \ / 2803 0 1 0 1 0 1 1 R D D Option switch 2, 1
2000 0o 1 0 1 1 0 A A A A | R POKEY
@s) o é Pl A 2C40 o 1 0 1 1 1 A A A A A A|R EAROM read
2 - RN 3000 0 1 1 0 0 0 w Start VG
1_@ 12)M1jg g S ag{2L8) 4 087 3200 o 1 1 0 0 1 A A A A A A|W|D D DD DD D D Latch EA address/data
2 (3312 8(7) 3400 0 1 1 0 1 0 w Watchdog reset
87 A7 OB6 =
(423l , H 7(8) D85 3600 0 1 1 0 1 1 W |[|D D \\gxplos!on pitch
Be & 4¢ o |3600 0 1 1 0 1 1 w D D D D Explosion volume
_ (Shalgs T asfelS) DB4 = |3800 o 1 1 1 0 0 W 3800 VG reset
gensl., €2 5@ 083 2 |3a00 0 1 1 1 0 1 w D D EA control latch
(M6 L$245 a(® ~ [3C00 0 1 1 1. 1 0 0 0 o W | D 1-player start LED
B3 (ar33048) A3 tB2 S [3cof 0 1 1 1 1 0 0 o0 1 D 2-player start LED
0 (8)17}g, % ppl3€2) DB O |3co2 0 1 1 1 1 0 0o 1 o0 D Not used
I_@ 9iglg, *CVF Ll DBy 3003 o 1 1 1 1 0 0 1 (1) g Shlpkthrtxsttsound
| DR & P 3804 g ! ! ! ! g 1 8 1 D L:a ci?negounter
5 3C05 11 11
3 r@ ('u) (lg) clno) é 3C06 0 1 1 1 1 0 1 1 0 D Center coin counter
3C07 0 1 1 1 1 0 1 1 1 D Right coin counter
3 I‘@ = S| 0| | ml 3E00 0 1 1 1 1 1 Noise generator reset
© Y5V PP e b L 4000 1 0 0 0 0 Vector RAM
R/WB = 4400 1 0 0 0 1 Vector RAM
R33 O |4800 1 0 0 1 R Vector ROM
lox BS & {5000 10 1 0 R Vector ROM
5 [
E" 6000 1 1 0 0 R Program ROM
Ls14 < 0 T T T - 1 0 1 R Program ROM
@——: o |7000 1 1 1 0 R Program ROM
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programmable ROM N9, latches L9, P9, N10 buffer M9, and
timer N11.
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Counters F4, H4 and J4 contain the address of the next  The program counter may also be preset to “return” to The address selector consists of multiplexers F2, H2, J2 and K2. When VMEM is low,
data byte (instruction) to be fetched from the Vector a previous address which it had stored in its “stack”. The : the MPU of the mlcroqomputer_[gJ%Frlz_apcess tgzthe address inputs of the vector
Generator memory. Because these counters point to the stack consists of register files F3, H3, & J3, and down/up generator memory. In this state, B N is from 2 and VW (vector generator write) is
next instruction in memory to be retrieved and performed, counter K4. The stack is a 4-word 12-bit memory, used to low Whtenr dr)r?ear‘ggrr;/ysv ?rg'r'ﬁ ?r?;hvlé)gbyvgh:nne\rlahfolzrhg:ggr:agr'rr:’<t:he a’?edrriricsj mtpltlt to th(-;*]yecul)r
they are called the program counter. This program count- save the contents of the program counter for future generaio ! ; ounter state machine. In
er is incremented one count (to the next sequential ad- reference. It is loaded when DMAPUSH is low. Imme- this state, BUFFEN and VW are both held high by the pullup resistors connected to the
dress) each time the information at its current address is  diately after information is written into the stack, counter 2B and 3B inputs of multiplexer K2.
loaded into data latch 0 or data latch 2. K4 increments one count. Immediately before loading the ,

program counter from the stack, cou%ter K5 decremgents Address decoder L2 decodes address bits A11 and A12, and selects the RAM or one of

The program counter may also be preset to “jump” toa one count. three ROMs of the vector-generator memory.
new address. This new address can be loaded into the _ )
program counter from the vector generator memory via This address-selecting arrangement allows the game MPU to access the vector-
data latches F6 and H6 and buffers H5 and J5. 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
STATE MACHINE ,!:, read what instructions were sent to it by the game MPU.
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The state machine is the “master controller” of the vector- The microcomputer outputs an address that results in a veex
generator circuitry. It receives instructions from the game DMAGO signal that causes HALT to go high, and clears the |
MPU, via the vector generator RAM. It carries out these instruc- vector-generator data latches. This makes TIMERO thru 2 ] s
tions by accessing the appropriate sections of the vector-gen- TIMERS signals all low. The state machine now begins exe- “""
erator ROM memory, using the vector-generator program cuting instructions, starting at vector memory location 0. L
counter to do so. The state machine reads the vector-generator
ROM data (via Timer 0-3) and decodes this information to deter- When the state machine receives the operation code for a
mine how it should use this data: 1) to draw a vector; 2) to move HALT instruction, it outputs a low HALT§TRO.BE, setting the
:gg‘ﬁcr)nn;’o;obzarrg\ffegteg: ﬁ‘%sr;(g)rr; ggdtpees?a?lttgrrgii‘r)rl\a}(%sg HALT flip-flop A9, and suspending state machine operation. The purpose of the vector timer is to time out the length of time it

A ’ - : “ " an actual vector on the monitor display. During the
previous vector memory address; or 5) to tell the game MPU The GO signals load and enable the vector timer and the X :ﬁ{(::/;?wﬂreanwthz Xa_ ang Y-position counters are aFc);tuyaIIy dra?/ving
Fhat it has completed its current instructions, and is waiting for and Y position counters and tell the ROM that the_ vector the vector, STOP is high. This prevents the vector-generator state
its next command. : %??Iri?)tfolgs :gge?:m:lgu%auﬂnt% 2:;3:2%2?%2ele:cl;tg]rpt?r;:aor machine from advancing to its next state until the vector currently '
- N i i . n as the vector has been drawn, .

The state machine consists of input gates B8 and E5, ROM and position counters are not active when the state machine is 2%'8—'95 g;aevéqéfvcguﬂmﬁgﬁhéssiﬁg machine to advance to the next thgrf‘g“)ém";‘i’:]‘;i
C8, latch D8, clock circuitry A6, and decoder E8. Four-bit input halted. When a low GOSTROBE is clocked through A9, the vec- state in its inteﬁded sequence. The X-posil
TIMERO thru TIMERS is the operation-code input to the state tor timer and X- and Y-position counters begin to operate from down/up count
machine. The A4 thru A6 address input to ROM C8 tells the the GO, GO and GO* signals. When STOP is clocked through . nsi f multiplexer F5. decoder E6, latch M6 (F10), and ass
ROM which instructions to perform. Address inputs A0 thru A3 A9, the vector timer has reached its maximum count, and GO adggf &%Ct:;é'?;:r?%r:'gtg %6 andpD6. M6 contains a scale factor counters is a
from latch D8 tells the ROM which state was last performed. goes high. This means the vector has been drawn. which is added in M5 to the four timer signals. If TIMERO thru tion of the bea
The address A7 input GO tells the ROM that the position TIMER3 inputs are any state but all high, decoder E6 directly left side of the
counters are presently drawing a vector. The HALT inputto A7~ The VGCK input to the clock circuitry is a buffered 1.5-MHz decodes the sum and loads the decoded low into one of the count- gl(;r;a?(l)nrgm())\:’e

lls the R i i i r. This is the same fre- == €
Lepesrat'tisns OM that the vector generator has completed ts ct):r:(cSI%r;ZLjf;gnl:lt)hci'r?t:grcl)\zg[ln%;tihe microcomputer. The ers. When GO goes low, the counters count from the loaded count state machine

' gignalsclzlocks latch D8 unless the microcomputer is addressing until the counters fall ;each their maxslr_%g] coun|t. Thlsdc?unt itsha pable of using
—_— . i len 1024. At this time oes low and clears the

During initial power-up of the game, the HALT signal is pre- the vector RAM or ROM memories (when VMEM goes low). ggxéwplffrpo;o?t&g stgte machine. g °n$h%fég?evrﬁ
set low. The microcomputer reads the high HALT signal Then the clock input to latch D8 goes high and stays high until number from
tT?‘ri%“?:IIgstﬁ‘g'ﬁ?c:ggggp?]rtte(rs‘:m“i‘h‘;3) on rdata '"::tDBZ- VMEM goes high. If the TIMER signals are all high, ALPHANUM goes low and data “iump” to 2
halted and waiting for an i%struction. To enzﬁrz tt?aﬁnt?we t?éans; tségtr;]aelsslgzl):flgt%? l:ch\l( r;a%r:dd?rﬁgdti%bcyo(tj;(t:g?:r 6. Thists added tg; r:?ewv:ggsa\;
is off when the state machine is halted, the high HALT, clocked position, the b
through latch D8, results in a low BLANK to the Z-axis output. appearing on t

. the state gene
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NOTICE TO ALL PERSONS RECEIVING THIS DRAWING
CONFIDENTIAL: Reproduction forbidden without the
. specitic written permission of Atari, Inc., Sunnyvale, CA.
o . i K . . i i . . . This drawing is only conditionally issued, and neither
- and Y-position counters are two identical circuits. Therefore, ~ 12-bit number (DVX0-11) is loaded into the counters from the vector The UNMDACX1 thru UNMDACX10 (X-axis unmultiplexed digital-to- ;ie;ﬁ"?; rz)orrliggf\gﬁ;czjnséhfgngug?ggteﬁa?{egg?frf]:rgrzux
ywing description discusses only the X-position counters. generator memory data latches. analog converter signals) are transferred and stored at the output of ing or any design or technical information shown thereon,
X-position counters contain rate multipliers (J8 and K8), The state machine can also instruct these counters to count up or  the multiplexers on each rising edge of the 6-MHz clock (from the B o e tacturg by vemdor of Atarl Int. ®
y counters (C9, D9 and E9), multiplexers (C10, D/E10, E10), latch  down any specific number of counts. This will cause the beam to move  microcomputer clock circuitry). The DACX1 thru DACX10 signals are and for manufacture under the corporation’s written ATAR'
: . e . g . . . . . license, no right to reproduce this drawing is granted or
d associated gates (B8 and H10). The output of the down/up  to the left or to the right a specific distance relative to where it was.  sent to the digital-to-analog converters (DACs) in the X video output. the subject matter thereot unless by written agreement
s is a 12-bit binary number that represents the horizontal loca-  During this beam movement, the beam is turned on with the desired in- The DACX1 and DACX10 outputs represent the physical placement with or written permission from the corporation. GAWamer Communications Company

he beam on the monitor screen (or X axis), with 0 being the far  tensity. This is the procedure used to draw a vector on the monitor  of the beam on the monitor. The far left of the monitor screen is 0, the
 of the screen and 1023 being the far right side of the screen.  screen. The direction (to the left or right) and length (0 to 1023) of the  center is 512, and the far right is 1023. Therefore, if the DACX1 thru
ng or decreasing this binary number output will cause the  vector to be drawn relative to the beam’s current position is deter-  DACX10 signal was greater than 1023, the monitor beam would go off
» move to the right or left, respectively. The vector generator ~ mined by DVX0-11 (from the vector generator memory data latches).  the right side of the screen and start again on the left side of the Sheet 2 Side A
achine decodes instructions from its memory, and then is ca-  This data contains information that determines how many clock  screen, a “wraparound” condition. To prevent a wraparound, the ]

using that data to alter the binary count of these counters in  pulses the counters will receive and whether the counters will count  muitiplexers’ select input from UNMDACX11 goes high when the

WO ways. up or down. count is greater than 1023 or less than 0. This selects UNMDACX12 to ASTERO' DS DELUXET"‘

tate machine can preset these counters to an entirely different DVX0-9 memory data is loaded into rate multipliers J8 and K8. The ~ be output from the multiplexers to the DACs, forcing all zeros or all

from their previous contents. This will cause the beam to function of these devices is to space the desired number of counter  ones, and thus keeping the beam on the appropriate side on the v-d G t

to a new location on the monitor screen instantaneously, i.e., clock pulses at equal intervals over the time period that it will take to screen, instead of allowing it to wraparound. i eo enera OI’

ing a new vector from a different starting position than where  draw the desired vector. This insures that vectors of different lengths The XVLD and YVLD (X and Y valid) outputs from the X- and »

ious vector ended. While the beam is “jumping” to this new  will still be displayed with the same relative beam intensity. DVX10and  Y-position counter multiplexers are latched (F10) and gated together to Sectlon Of 036471 -01 and -02 C

, the beam itself is turned off to prevent unwanted lines from 11 are loaded directly into the counters. DVX10 determines whether  enable the Z axis output, BVLD (beam valid).
1g on the screen. To preset this new position into the counters, the counters count up or down. DVX11 determines the quadrant of the

e generator causes LDSTROBE to go low. At this time, anew  vector being drawn.
' © 1981 Atari, Inc.
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LAMP, LED, AND COIN COUNTER OUTPUT

This circuit consists of coin counter drivers Q8,
Q9, Q10 and data latch M10, clocked by the micro-
computer’s address decoder. When the input to a
driver is clocked high, its collector goes low, ground-
ing the return of the coin counter in the coin door.
When START1 or START2 is clocked low, it grounds
the START LEDs in the control panel.
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The circuitry within the dotted lines is optional cir-

cuitry for DAC 6012 at positions B11 and D11.
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The video-output circuit consists of three individual circuits: X-axis, Y-axis, and Z-axis.
The X-axis and Y-axis video-output circuits each consist of a digital-to-analog converter
(DAC), current-to-voltage converter, two sample and holds, and amplifier. The Z-axis
video-output circuit consists of a shift register and a summer.

X and Y Outputs

The DACs (D11 and B11) each receive binary numbers from the vector generator's posi-
tion counter outputs. These numbers represent the location of the beam on the monitor.
For the non-inverted X axis, the numbers range from 0 to 1023, where 0 is at the far left of
the monitor screen, 512 is at the center, and 1023 is at the far right. For the non-inverted Y
axis, the numbers range from 128 to 996, where 128 is at the bottom of the monitor
screen, 512 is at the center, and 996 is at the top. When the X axis and Y axis are inverted,
the monitor pictyre is turned upside down. This is used for a two-player cocktail game.

The DACs convert these binary number inputs to current outputs. The DACs’ current
outputs are applied to the pin-6 inputs of current-to-voltage converters C12 and A12.

From the current-to-voltage converters, the signal is fed to two sample-and-hold circuits:
One is non-inverted and the other is inverted. The non-inverted sample and hold consists
of one stage of analog switch D12 and capacitor C89 for the X axis, and B12 and C109 for the
Y axis. The inverting sample and hold consists of inverter E12, one stage of analog switch
D12, and capacitor C88 for the X axis and B/C12, B12 and C110 for the Y axis.

The sample-and-hold circuits are controlied by SHCON (sample and hold control).
SHCON is derived by gating 3 MHz from the microcomputer clock circuitry and VGCK*
from the vector generator’'s state generator. The result of these inputs insures that the
non-inverted and inverted analog signals that are applied to the analog switches have suf-
ficiently stabitized before being applied to the sample-and-hold capacitors.

The output swing of SHCON is —8 to +8 VDC. When SHCON is high, the voltage
charges or discharges the sample-and-hold capacitors to the X and Y analog voltage
value. The voltages are then applied to the inputs of the second analog switch. These
switches select either the non-inverted or inverted X-axis and Y-axis outputs. The outputs
are then amplified by the second stages of C12 and A12 for an impedance-matched out-
put to the X and Y inputs to the monitor. Since the monitor doesn’t have field-adjustable
X and Y gains, the gains are adjustable by variable resistors R120 and R126.

Z Output

The Z-axis video output receives six inputs. BVLD (beam valid), from the output of the
vector generator's position counters, tells the Z axis to draw the line. BLANK (vector line
blank), from the vector generator’s state machine, tells the Z axis to stop drawing a line.
SCALEO thru SCALE3 (grey-level shading scale), from the output of the vector generator’s
data latch, tells the Z axis the grey-level shading of the line that is being drawn on the

monitor.

When BVLD and BLANK are both high, a high is clocked through shift register K9 that
turns transistor Q3 off. This allows the scale inputs to be passed through transistor Q2.
When BLANK goes low, a low is clocked through K9, transistor Q3 turns on, and the
signal is grounded at the base of transistor Q2.

The scale inputs at the base of transistor Q1 determine Q1’s emitter voltage, during the
line draw period. The SCALEO thru SCALE3 resistors R36 thru R39, resistor R35, and
resistor R40 result in a range of about + 1.0 VDC when all are low and + 4.0 VDC when all
are high. The emitter of Q1 follows at about + 1.7 to 4.7 VDC, while the emitter of tran-
sistor Q2 follows at about + 1.0 to 4.0 VDC. This output is applied to the Z input of the
monitor. Since there are brightness and contrast controls in the monitor, there are no ad-
justments in this circuit.
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