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CLOCK HORIZONTAL SYNC MICROPROCESSOR ADDRESS DECODER The address decoder receives addresses from the micro-
processor, decodes the addresses, and turns on the required
PRI circuitry for carrying out the instruction for that address. The
@ — A READ address map below is for the Atari Soccer game. This map pro-
PRIS PRIS e . +5V vides the necessary information for operating the circuitry with
220 13 e s Jods 12 14 15 Lo b Lilels [ ds @ AIS = WEATE the Atari Automatic ROM/RAM Tester. Before connecting the
230 ) L[ e riesee | o[ FerrreraE o[ fer e o ODOCDD 8 Amis |25 Al5 AS———)— HDCLO SN G Tester, do the following:
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3 4+ %>C;. L, 2|,» COUNTER 2|5 counTER 2| o couNTER Ho4- a8 asie 24 L A " NI Lsoo 1. Remove the microprocessor.
{104 \ P, so - S ) . .
I Hoa N 20 2t a2 g3 un as a1 gz a3 %; o@:ﬁllaolznoﬁ\%a\ RY 2| o rors |22 dz . 8p'® 2. Short pin 37 to 39 of microprocessor socket C2/3.
i 9 SR
3%, e PRIS PRIS PRIS | e D) AIS-————:z c 20_07— Rom% 3. Ground pin 18 of edge-connector J20.
I' P | a2 |22 4~ a2 luz—_.’5 8 i ROMZ;-
= 256H ABUST) —A u P ig% The ones and zeros in the ADDRESS column of the address
- WATCHDOG and , 32 | Nie il map indicate the address necessary for information to be pass-
=] 2%eH POWER RESET ¥ L l_@ B4 cs 2b3 — BuTPuT WRITE 2 ed to and from the microprocessor. A 0 indicates that the ad-
oA . %st o222 4 3>t EYS) bt scReTRECSEE 'Liaz PRWR dress line is low, and a 1 indicates the line is high. Blank
s 1K LR 42 bl - — spaces indicate that it doesn’t matter whether the address line
. . 32u EEe ) e e ) Ol O e, e T becoven is low or high. An A indicates that the address line is used as
The basic frequency of the sync generator is JoH ety [BF———¢ce i 24 oo oRiw part of the functional address for that particular peripheral ac-
a 12.096 MHz clock, gqnerated_by cryst-al Y1. o4 Lsia cess. In the DATA column, a D indicates that the data line is
The output of the oscillator, viewed with an . w FROM cz/3 used to transfer information.
oscilloscope, is a signal with a period of 83 T 5o _ Sheet 2, Side B 90-woi0
nanoseconds. {>c°4 “ (t502) B
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. . - - LY p—— ABLSH
The oscillator frequency is divided down by I H R T® p_z,A % Y HEXADECIMAL A15]A14 |A13|A12{A11|A10 | A9 | AB | A7 | A6 | A5 | Ad| A3| A2 | A1 | AOJR/W|D7 |D6 | D5 | D4| D3| D2 | D1| DO | FUNCTION
; . 6 MHZ ABlO 28 5 oy 17_ ausio 0000-01FF ofojolofojalAa|lAala]lala]lala]a pDfpop|po|bp|{Dp| D[ D]| D | WORKNGRAM
binary counters C9, C8, and B8. These provide JBANK. —H4 =3ea g ® 0200-03FF ofofolof1]lalalAalalalalalala D|(D|D|D|D|D]| D| D | ALPHA NUMERICS
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(1H thru 256H). The final output of the horizon- 2 | ase - 28 & v nsuss 0BGO0BDE oo T o T T o TaTaTaTaTol oo o o 5] o] o Molion oaiccr FGTURE NuwaER
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tal counting chain is 256H. This signal is, in ef- 2% T 0BC1-OBDF olo|r]o 11|11 ]olalalalaln D|b|D|D|D|D|D]| D | MOTION OBJECT VERTICAL POSITION
fect, a division of the oscillator frequency by 842 Iy 0BEO-OBFE ofo 1o 1|11 1f1|jalAa]lAalAal]o D|{D|D|D|D|D]|D| D | MOTION OBJECT HORIZONTAL POSITION
768, or 15’750 Hz. The period of 256H is about el 0OBE1-OBFF 0 0 1 0 1 1 1 1 1 Al A Al A 1 D D D5, D4 AREA 3 GRAY
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63'.15 m':crc_)second§. The 256H signal, as well as Swa e [® 3| L5187 |, 0BE1-OBFF oJo|1rlo v |11t |1 |1 ]|A]AlA]A]1 D | D | D1, D0 AREA 1 GRAY
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j o— s| pa a toH —F gag T A 1001 of1]o ofo| 1w D CONTROL SIGNAL FOR TRACKBALL LD2
PEALT @ . . ABS - 8 v
The 256H signal is used to generate vertical = R9 WCRI v 3 ® sn—2fza g 2f 1 nsuss Jred o 8 8 8 ] w 15 22”;{;‘8;: 'LGE"DAL FOR TRACKBALL LD1
sync signals 1V thru 128V. The 128V signal is, PR TR o RESET —2qreser  AB4 ¢ Sao B2 S 32— asuse 1001 o110 ojof1lw D SPARE
in effect, a division of the 256H frequency by 256 P RIS +oV 5. S 1001 ol1lo oo 1w D KICKER NOISE GENERATOR INITIALIZE
262. This results in the final output from the l)o s J4zo 892 = 1001 o |10 oo 1w ® | b | WHISTLE S0UND
counters of 60 Hz (16.6 milliseconds). The R 2]y T o2 20y . alE JeTwC RESET [W|————&—Reser S 1002 oj1]o ol1lofwip AMP OFF
various vertical sync signals address sync f;i /ﬁ g3 112 lo|5 55157 1002 o[1]o oft1]o]w pD|D|D COIN COUNTER LEFT, CENTER, RIGHT
PROM N i ' ale 3 & * \ x 3vy{2 — ABLS3 1002 of11]o0 of1!of|w D| D | D/| D | AUDIO OUTPUT CONTROL
of 84 4 whose data Is [atched at the output 32 - ¢ it teH o s/? -@ INTERRUPT REQUEST a2 | r@ "“V—ng H 7 1&4 of1]o 110 |o0f|w INTERRUPT ACKNOWLEDGE
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The end result of the horizontal and vertical P RIS N l_@ 16V —H 4A E R 1800 o1 {1 0[0|R D D6 RT PLY 2 HORZ DIR LD2=0, LD1=0
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isplay. ’ ’ Sheet 2, Side B DB 21— . 2]u308 1802 NERE T|l0]R]|D D7 SWITCH 0 LD2=0, LD1=0
display. ’ (o) Y 1 A 1802 o1 |1 110[R D D6 SWITCH 1 LD2=0, LD1=0
4 N de 28 e [ T@— DBUSS 1802 01 |1 110]|R D D5 SWITCH 2 LD2=0, LD1=0
bBs d * 2 1802 0 1 1 1 0 R D D4 SWITCH 3LD2=0, LD1=0
Da 9 3 1802 0 1 1 1 0 R D D3 OPTION SW LD2=0, LD1=0
D2 )
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a0 l_. ‘[“‘ 5[ 55)%—vBus3 1802 0 {1 |1 1lo]n D | DO 4/2 PLAYER SWITCH LD2=0, LD1=0
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' ’ oeel33 i _z@— DBuL39. 1801 0|1 41 0ol1]R D COIN LEFT
o N e 1601 0 |1 |1 SRR ) COIN CENTER
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L ’ l e 1 QU
— 3 (405 |lo ko = 3 lals leds gio 1803 0 1 1 1 1 R D D D D D D D D | OPTION SWITCH
R [ Be P PePaTE W[ FB P rrEs e - 3] SH gle TEIANE DL \l 2000-3FFF 1jAalAalAajalalajAafajAajA]A|A|A|R|D|D|D[D|{D|[D]|D]| D | PROGRAMSPACE
RE Loleer M& s [oltcr L4 s ¢ v FROM INPUTS
o316 CET 93l T 91 J
2l cp COUNTER 2/ .p COUNTER 2scH f B
ad al a2 43 MR 0d QI a2 Q3 MR ) ,r82
1413 2 14113 12 iy ?\ (49 7
VBANK 18y N4 |s s} 2.0 v BLANK . o . .
P,R2 PR2 128V Ure o3 4023 > Jgle VBLANK The microprocessor controls all circuits on WATCHDOG pulse is not received before the '
250H . o 2ps @255 2| s 3q° the game PCB, excluding the Sync Circuit and shift register shifts a high to QE, RESET goes /
o3 A VRESET Watchdog and Power Reset Circuit. The Sync low, causing the microprocessor to jump to its RA +8V A
3 31 a4 _ Lsi75 32 VRESET /atchdog a ) y , g p jump
128 8v 4| a5 SYNC " 4 FF 1a ENDSCREEN Circuit provides 4H (750 KHz) for the ®0 clock initialization sequence. 10 VIDE?,%%NI_ERATOR M “8 L&
v 4y Nae ‘o N EN input to the microprocessor. . ]
32v 2v AN le ol %o ’: v8yYNe Flip-flop E10 provides an interrupt request The RAM is shared by the microprocessor o2 | o0rss
N . e sl ° a5l The Watchdog and Power Reset Circuit (IRQ) input to the microprocessor. The IRQ is a and the alphanumerics generator. When Bd2 is PEWR 0 Jwe
% 32 o cgr %—“ &3 forces the microprocessor into its initialization timing signal used by the microprocessor. high, the Rcvl\r!: is laddre_?se_zd bé dthe "(‘j'crbo' asusio —8  deg
ing initi 3 ' . rocessor. en low, it is addresse |
v P RL Sram st dufrmg e o er b, O It the Pro \?arious horizontal and’ vertical sync si nalsy N T N
) gram strays from its normal sequence. When Address bus ABUSO thru ABUS11 is 4 ) v Y gnals. ABUSE — ! A 0
8v = power is initially applied to the PCB, capacitor : - This process is called direct memory access, Aus7 —1 v
. . ’ selected from either address lines ABO thru : K AT 2
* C11 and resistor R9 form a time constant that AB11 from the microprocessor, or from various or cycle sharing. ABUSE — ! A6 W
2v forces RESET low until the +5 VDC logic horizontal and vertical sync signals. This ar- ABuss —2 AS
v power becomes stable. rangement makes it osysible sf;or the micro- ABUSs —2 At
g ¢ PC ABuss —4 A3
During normal operation, the micro processor to write data into or read data out of Busz 1 A
- . . . 2
processor outputs address 1005’ (hexadecimal) the RAM when Bo2 is high. When B2 is low, " 9 h ABUS| — & Al
. data is read out of the RAM by the alpha- D7 o1 10
S
that is decoded by the address decoder for the numerics generator 1o Do RAMD? ABUS® ‘ Ad
WATCHDOG signal. This signal is received at ) Db“cg p1 bole—— RAMDb RAMDT ,‘2 Ifo4 fod ' RAMD3
POWER INPUT . the pin 5 input of A10. The signal input causes bs 2]7° M3 RAMDS 3l o3 1Jo3 RAMD2
4 denotes a test point pin 16 of shift register A4 to go low which 4] l;xo 316'5: sol2_ RAMDS RAM DS : Joz oz 2 aAmb!
1oo resets the shift register to a zero output. If the b4 7 e 5 " R AMD4& — ifo! yor £ pampe
CcR2 2 pof—— RAM
3eVAC [X]—9 > . +22V RO 5 =
l Al4F l RE IT -l-
C4 1 e70
I’ I47°o
ROM/PROM MEMORY S N
d2o cR3 ‘7 RO bo
36 VAC YA
e l Al4F ° 5] Eé 3 boe— RAMDZ
€75 i ] 2for avze 13
I,. Your Atari Soccer game PCB may con-  [e——— Lilao xcvr Dop=— RAMD:
1 tain one of several possible program 2> bof2— RAMD®
J20 memory chips sets. The -01 version of the TEAD RO.
oF PCB contains 16 PROMs for the memory / \ S A T / .
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c2 = = . . : . : i i
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SWITCH and TRAK BALL INPUTS
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The sequence for reading the RULESW, TWO4SW, and Lp2ud El Slpoe Rpu o oaus 13 sal2— 5z {>"° T ;;ov_‘- RULELED
4-position DIP option switch and kick buttons are as follows: - 9/82%g 1| 52 |s DBUS S 3efe— Cw '»
- —_— LP2VCK E l ) K c ‘/FQ— ‘4_ D7 |5 4"\CIOZ R42 TWE—D
1. LD1 and LD2 are latched low at the output of D6 on the coe Lem . = M o , e O
rising edge of OUTA. xzeL i < > =1 4Q o4 220
—_— PR&Y bo peusz—= P/ 2Q S KICKER
2. IN2 from the address decoder enables input ports K11 and i S—os oBUsI 18 el
D4
M11. — ( DBUSE E etz 45V
3. The microprocessor reads the switches on data lines DO to 4ros - on
D7 through counters J11, H11, N11 and P11. 5 § o i
:: T § Ri® WHISTLEN ’
The Trak Balls are read by the microprocessor through input 8: °s\,,/ﬁ 3 .5 Re: . ,
ports K11, M11, K12 and M12. Ports K11 and M11 are enabled = csv—K , The Soccer game has two LED’s, RULE LED and 2/4 PLAYER
by IN2 from the address decoder, and K12 and M12 are enabled RUtesw [L 220 Cpae 6| e 2 LED, which are turned on by the low output on RULELED and
by INO. When LD1 and LD2 are both high, the microprocessor TWogaw |10 cso 211«[— TWOA4LED.
reads the rate of turn for the Trak Balls connected to J12 and i T [T JIVER
N12, or connected to J11 and N11. When LD1 is low and LD2 is Rrez —_i._ = =
high, the microprocessor reads the rate of turn for the Trak Blent e l
Balls connected to the input of counters H12 and P12, or H11 LPIHD oz —2h © oiL st
and P11. When LD1 and LD2 are both low, the microprocessor — 38, 3| e ale oR +5v
reads the direction of the “PLAYER 2” Trak Balls on data lines RPNk Latn o P o WHISTLE
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T—I PR82 2N3643 w
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? En 3 I
LP2HD @} 3%?‘2 =i, ein 09_L . cio Li4 9
. lc83 Lsi4 %B 9 D3 o lcs7 ~
The option switch toggles are read on data lines T__F‘ x 2P PRE2 7 2 T
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s Ses! [ Option Switch Settings Rio ct
R I
RP2VD 3{%;3‘3 2y R;_ QLL‘W 5 . _ 256H T L L e
RF2ZVEK Ulol® p ek 5™ g2 To change toggle positions of the switch assemblies, you need not remove the game PCB. The 2 s
se . S 5 o switches, usually colored blue, are easily accessible when the PCB is mounted in place. When changing —A aa —A YES
X 2PL Leve | the options, verify proper results on the TV monitor display during self-test. +2le qsﬁs‘n —2ls 03% The audio generator generates the crowd, hit, and whistle
> —os e ::Z 81 Ol sounds. The crowd sound is generated from random noise from B7
pe - - Lsied - |io Ls16d |0 and C7. The volume of the crowd sound is controlled by the AUDO
Toggle settings °'P%:3°99'e switch . _— . swjeea s/rec i thru AUD3 data latched at the output of D6. Hit is enabled by the HIT
8 7 °2 gan;e s 2 1 Option TV Monitor Display During Self-Test QGE ol data latched at the output of D7. (A “hit” occurs when the ball is
s bz kicked.)
. . c C
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