CLOCK CIRCUIT

'MPU CIRCUITRY

—

ADDRESS DECODING CIRCUITRY

035142-01 L1

Sheet 1, Side B
DP-143-01 4th printing

NOTE:
THE MPU IN THIS GAME OPERATES AT A FREQUENCY +5V NOTE:
OF 1.5 MHZ. THEREFORE THE MPU CHIP MUST BE DO NOT USE SPLIT PADS ON SEPRITE YO =
6502A. THE 6502’S MAXIMUM FREQUENCY IS 1 MHZ DODO D PCB FOR TROUBLESHOOTING 5 |38 2 o )8 e .0 V3P
AND IS NOT COMPATIBLE WITH THIS GAME. . PURPOSES. R/WE LS00 ) &4 w2pe— TS
@ I 9 :::; 2 :BA 1 D—: SINP|
l_. ——
a2 4 “H— 5426 a 1*30;— MEM Dmuwu:o p*——SNPe
Q Kie 13 13._5.392‘42 0'“— VMEM
AlG —d——“ Al4 as —8lgy TEP S
’ i e FraeE 1 2 O—
DL
‘ 23| @ = - prev—d 16 3 ' PP, cnsesin
- ——< eMuUz e an o e . X lBLSLI§9 12 :)-—‘5’ PROM |
b MHZ 1—@ B2 S Lo ABII 2} A » 4 pogrsy
e R29 Zpeaoy R PRE 2 —IH\CLSMI' @ Ls02 Depktigox
‘ 4d1ra 32 |22 1—@ 7 "b\Q_ r
|_ M, & B 13
o]
e e - L FA Y spY
Th o il : . - - 9520 D . .

e clock circuit consists of crystal Y1 and associated in Pe2 a2 |22 1_@ " _{}\Q_ ) e ABIzZ — 8p'® The address decoder performs the function of turning on or
verters and counters C4 and B4. Counters C4 and B4 count the ] 3MHZ 71b2—— NosERESET . : Sy i A :
crystal frequency down to the frequencies necessary for the 20 13 9 p enabling the appropriate circuitry at the critical time, so that in-
Asteroids game o gl , ol sl s B " e e o formation can be transferred back and forth between the game

: e s Aol [‘@ 8 ‘[5\g 12 ABIG Asno—": 8 4o;—umcm- circuitry and the MPU. The memory map below is for the
— AB9 A o i
. 'QBf 3 3p ao |18 [_. - —b\g S abt crsisTE Asteroids game.
1 1GAR 2p2— Wber . .
(5383 o o s 2 If you are going to use the Automatic RAM/ROM Tester,
\ COUNTER |8 A8 . > ABS Lo ! i}
3 ) 3KHE 20 L1542 ! please remember to remove MPU C3 and ground the WDOG
deck 200, - +5V o] 2 pecoven °f mnes DISABLE test point
2QCH— .
POWER RESET AND WATCHDOG COUNTER \ R - T o5 T L S
2R gaaltt i L 10K
3 \ | e - NOTE:
b~ c2 =
) o [—(:) t L5244 |3 DO NOT USE SPLIT PADS ON PCB FOR
\ Al > AB7 TROUBLESHOOTING PURPOSES. IF A 74LS244 IS
5 1—@ 2 5 INSTALLED AT LOCATION B2 AND/OR C2, THE ADDRESS = DATA
A6 - | ABG HEXADECIMAL A15|A14] A13| A12] A11| A10] A9 | A8] A7 | A6 | A5| A4| A3] A2| A1 | Ao|RW|D7 | D6| D5|D4| D3| D2| D1 | DO FUNCTION
R33 & cri SPLIT PAD FOR THAT LOCATION SHOULD BE
10K IN9I4 BC 4 4|l o FILLED WITH SOLDER. IF A 74LS241 IS USED, THE 0000-01FF of o ol 1| alalalalalalala plo|lo|po|Do|po|D|D ZERO & ONE PAGE RAM
o Lsl4 AS ‘R_‘ AB5  APPROPRIATE SPLIT PAD SHOULD BE OPEN. 0200-02FF o]0 1|0l A|]A|A|A|A]lA]A]A p|lp|lb|DbD|D|D|D|D PLAYER 1 RAM
e R tsﬂl}lz - r@ 5|1 . ras 0300-03FF olo 1Pvlalalal-al &l aliafa pilpoplo|plbofbofp|bD PLAYER 2 RAM
I l o2 ® B> 2001 o] 1Jolo]o oJoJ1]R]D 3 KHz
L o b as 12 f'. N e 2002 of1]oflo]o ol1|lo|lRrR]|D HALT
= 1.0 3 , i 2003 o|l1]ofo]o ol1|[1]|R|D HYPERSPACE SW
+5V
l az |0 1—@ T 5 2004 ol1]ofo]o 1lojJoflR]D FIRE SW
= WOCLR b ey ® ‘[5\&_4 pat 2005 o[ 1]o]o]o T{0]1|R]|D DIAG. STEP
4 s r‘ 8 2 2006 05| 1o [0l 1l1]o0]R|D SLAM SW
% ﬁ}f Afe—s —{}\g_‘ AB1 2007 ol1|lofjo]o 1111 R|D SELF TEST SW
tsoolce /~VATCHDOG S eal . kL 2400 ofl1]ofo]n olo]of[r]|D LEFT COIN SW
N\ D! SABLE AQ—s —R_H ABQ 2401 o1 oo 1 Olo|1| R]|D CENTER COIN SW
i il : ; e o bl ‘ ssv 2 T 2402 of1fo]ofn of1]o]RrR]|D RIGHT COIN SW
During inital power-up, the delayed charging of capacitor C25 p—— idick @D - § Tx i1 S 2403 ol1lololn ol1l1]|RrR|D 1 PLYR START SW
causes a preset of flip-flop D4 and a clear of counter D5. This ac > L%oa ko o= J 45V 2404 0]1]ofo]1 1JojJo]Rr]D 2 PLYR START SW
results in holding input to the MPU low. When the charge " 1asf* 8 4o HESEHESS S c==t RE - g:gg g 1 g g 1 1 <1> (1) g g ;g?u’gg STWSW
of C25 reaches about 1.5 VDC, preset and clear inputs are remov- 'SR 1aaf2 il Pl 26 +5V 2407 ol 1 oo 1l1]1|Rr|D ROT LEFT SW
ed. Counter D5 counts to 128 at 3 KHz rate and RESET is removed b50%en - |e | T . i 3 2 2 2800 ol1flof1]o 0o]o]| R D|D OPT SW (SW8, SW7)
(goes high) from the input of the MPU. This allows the logic [392ck 2401 oy el sei_{ ® " ggg; g 1 g : g ? (1) S g g 8E¥ ga gm gag;
2 e . g (20) ’
power input to _the_ PCB to stabilize before allowing the MPU to :‘:: e, 3 —— " s 8PL § o elilokbela TSR A B Pl ol oo
begin its initialization routine. 12 o L o i e N =
2CR !t P R29 i l—@ B8 E3 Ag D87 3000 ol 1] G160 w DMAGO
/ D4 29 (13)12 g7 b A7 8(1) D86 3200 0 1 1 0 0 1 w D 2 PLYR START LAMP
If the MPU program is operating properly, the MPU address O s H o 70 e gggg g 1 1 8 g : v “ D ; :bvn START LAMP
decoding circuitry will output the WDCLR (Watchdog clear) S/ , , usha - e e D SEL
A _ : : P,R29 syne - 85 5245 AS D84 3200 o1 [1]ofo |1 W D COIN CNTRL LEFT
signal at predetermined intervals. This serves to clear counter D5 WIS g4 A |39 SRE 3200 ol1l1]o0lol1 W D COIN OGNTRC CENTER
before it counts up to the state that will create the RESET condi- NMI COU NTER bdnmz amne| o (AME3048) T4 (3) Sus gigg 8 (1) 1 g (1) (1) w D g’cg&cnmna RIGHT
tion. If the MPU program strays from its intended sequence and = ;L b T @17] g, XEVR 5, |32) o — EEEEEEER T =15 Ty
does not output the WDCLR signal, counter DS will count up to pres— Nem - 0P - —® wis| g, al [2) NS 3600 ol 11 o1 |1 w p|lo|o|D EXPLOSION VOLUME
the RESET state and cause the MPU to return to its initialization TES ofer (S5, cofsSNoe pz 2l 4 LI 7 3A00 of11[1]o]o W D THUMP VOLUME
routine P 2] COONTER =g e [Gor 3A00 14111000 w p|lbp|D|D THUMP FREQUENCY
: BN BB £ DI |22 4 3C00 [T R T I 0oJolo|w][D SAUCER SOUND
TRERTAL Tl 3C01 (oo s K TR o O S T ojo|1|w]|D SAUCER FIRE SOUND
33 . = 3C02 g4 1] o ol1]o|w]|D SAUCER SOUND SELECT
E . e o _ +5V 3C03 gkt pal-ailo ol1]1fw]D SHIP THRUST SOUND
The NMI_ (non-maskable interrupt) counter causes an interrupt RESET- — R/WB 3C04 ERETEEREE 1fofo]lwl(D SHIP FIRE SOUND
at the NMI input of the MPU every 4 msec. The interrupt is derived o . 3C05 gL 1.l 1] v100 1]o|l1]w]|D LIFE SOUND
denctes Aliafga by Indicated revision by dividing 3 KHz by a factor of 12 through counter C5. The inter- (X 2” 5X©) NOTE: 3533 A B s i G e s W NOISE RESET |
eno i i 9 i » — 4000-47FF 1 0 0 0 A|A A A|A A A A A A A D D D D D D D D VECTOR RAM
rgpth?&?urs wheq p"? 6 of mvertRer BgT pes !OW. Dunng pawerup, - Egng2-:\735211(5)32:’;&“:3%:;;’::‘% 5000-57FF 1 0 1 A A|A A A|A A A Al A A A R D D D D D D D D VECTOR ROM
the counter is disabled by RESET. During Self-Test, the NMI = 6800-7FFF 14 pif o balenehnalenalashasbandad aclenslamatoa rcbolb ol ooleds lin 1oodp PROGRAM
is disabled by TEST, ENCLOSED IN PARENTHESIS ARE FOR 74L5245.
; PIN NUMBERS IN PARENTHESIS ARE FOR AN
denotes a test point AM8304B.
FROM SWITCH INPUTS
This circuitry consists of the PCB SHEET 2, SIDE B == sV
inputs and outputs for the +5 VDC ; ) o, + 45y
logic power and 36 VAC input to the Program Memory for the Asteroids game is con- RAM CIRCU'TRY e
on board regulators. The +5 VDC in- tained in PROMs for the -01 version of the PCB or il 18 18
’ re di ROMs for the -02 version of the PCB. One ROM is LS 174
+5V puts and outputs are discussed on M |TRY . E2 D2
N\ . ; . . i R/ F -1033|90-7033
, e ' Sheet 1, Side A of this schematic ROMI PRO CIRCU equivalent to four PROMs. All PROMs connected to o82-2e0 Qb ramsEL N R
iy set. a common enable must be removed before replac- The RAM is th ¢ c AB9 —= A9
+sense [a1}— . ing with a ROM. For example, remove PROMs at he is the temporary storage space for i a8
Fhis +5V : - " the MPU and is enabled when ZPAGE (Zero seee 17
K The 36 VAC inputs are received by locations F2, H1, L2 and L1 before replacing with g X AB7 A7
(PULLUP) ht " ROM at location F1 Page enable) is low. When RWB (from the e T A
320 two full wave rectifiers. Diodes CR9 - ; RAM . . 3
P IZE _ - d CR10 ifv th . | -02 VERSION MPU) is low, the RAM stores the data byte in . ABS Ag Y
s I ’ b oo oo 7 \ put (DBO thru DBY) at the location addressed - ae 3
C1-17,20-23,26,28-31,41-44, o
J20 SE K55 49.52.532,57.63,8613,2:@, ",z the VOItap e at —15 VDC %iodes by the .MPL.J address bus (ABO thru AB7)' When AB3 2 s
[la 100 50 S e plel dgCR12 s . o -0l VERSION 1SV +5v +5V R/WB is high, the MPU reagis the stored data AB2 1 A2
1 e an rectify the positive byte at the addressed location. AB| o Al
L= Ueoas pulse of the 36 VAC input and the 4 N o 3 >
/_——‘ s
320 - S GND 7815 regulates the voltage &t +15 BRSO D e The signal RAMSEL, when low, has the ef- rms—9  Jwe
-SENSE — VDC. The 7812 I'egu|ateS at + 12 45V +5V +5V +5V 45V +5V 45V +5y +5N 45V 45V +5V f f . 2 d 3 .th. th
5 VDC. The 7805 I ddi cs3 s3 3 ect of swapping pages 2 an within the -
: : c 19 ibility. DB
diode CR14 supplies the +8.2 VDC - L504, R . ) . o Alo y o
for the sample and hold circuit. The ' l l J l l l (L AB? o A9
+22V (unregulated) is used to e lis Lo lis b lie dolis delie bslie belie befie s lie bs fis dole delis AB8 A8
. sg8 CEl  |CEr  [cEv  [CEU Jcer [cE el [cer Jcer  [cer JCEV el AB7 ! A7
power operational amplifiers P11 2 lrx luz bva s e lomdl il P dlow Lo y
and L8 in the audio output. o 035131 |035132] 035133 035134 | 035135 | 038136035137 | 035138| 035139  035140] 035141 [035 142 86 s Ao, =
AB9 A9 ABS AS W
AB8 L Ae AB4 - Ag S
- 1 A7 A83 i A3 @
| -~ ~
+22V ABb 3 Ab n AB2 3 A2
+15V ABS AS W ABI Al
J20 CrRIN c AB4 3 A4 i ABO 8 A® - N
36¢VAC |X B @ 815 * * + 8. 8 © D7 D87 . .
T e Tl e eleos 5 e R a1 . oo PR, Memory Components and Their Equivalents
Il Cfiz :[470 - | 1r|ﬁ$sta o I 22.€ AB| 6 Al DS :i DBS (Locat'ons Shown ’n BO’d) gé)JrL?gEL()TtﬁLLL PRERSOGNS(HECE’IVIDNGGGTHIS D"F‘iAv:/lrtts
b - 5 f . Reproduction forbidden wi ?#: vaee
= Weoor = = = _— i’ " 3 oae S A SR, . R 0 S
neither receipt nor possession thereof confers or transfers
=z ::Z & g: 2: - ‘;232 e I o5 -01 P.C. Boards Alternate -01 P.C. Boards -02 P.C. Boards e o & soohrical Inforation Snawn
g e » |2 i § Y. (PROMS) (PROMS) (ROMs) -
4 14 Do 9 DB¢ ten license, non:laghelrto ;ﬁg;o%%cgslsms %:flwenng;sr%;ar;\\;d
= : s P P P T P O e e T e T oee csicsz|csiesa Jesics2 7 035131-01 J2 — ith 5 whiten permission from the carporation.
= T To 0 g?:o_]:; Olo_l_q OID_IZ ﬁ)uj_o IIO—J‘_) Tujj uji |o_|_9 109 lO_If 2008 ' Tzofle |'2 TzoNi8 |'% 035132-01 N2 2
7805 * +5VDAC Fag - by - - - bros - = = - - 035143_01 c1
( +]C92 PROMZ. ; 5 F PROMIZ = = fe 035137-01 K1 03515301 K1 . oA Warner Communications Company
— l PROM | PROMI 035138-01 N1
crR10 PROMP * PROM® i
" - 03513301 H2 Sheet 1, Side B
INGOOI 2V
— I ol 035151-01 H2
B S 8 s ASTEROIDS
L2 IN7S6A | .| 5
Teon wNeoor | cae i 035144-01 DIE1 ;
. = — +i 035154-01 J1
T = = 03514001 M1 Microprocessor
= b - Y
035135-01 F2 .
035152-01 F2 Section of 034986-XX G
035136-01 L2
03514101 H1 035145-01 F1
035155-01 H1

© 1979 Atari, Inc.




