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no [1a]z thf-:- memory. A third possiblity would be a =S { I 034819(034880{034883(024884| 034887/034888{034891 | 03¢592|034877]034818[03488] |034882|034885 |033886(034889[034890 ABuSe 2 ! A u
sy mixture of ROMs and PROMs. For informa- > A9 ABUSS —2 as 2 034754xx A
GND . . . . A8 ABLSA A4
T N | thl'.I regarding which ROMs are equivalent to Aomz ar ¥ ABLS3 54, ! Az 2
= , which PROMs, see the Illustrated Parts PROCSELD —— :: a :::ssf 1 Al
! GND Catalog chapter of the game manual. ROMI A4 @ Asuse—2 he n
] ABUSIHI A3 ~
A2
Al

i

Ao

o7 D7

b e

s S s

. D4 3 D4

b3 23

o oz 3 D2 m ‘\;1.

2 ) D1 !

{zz[ - SENSE ot ol eI b 2 _op J
TN A A T L P (T 12

04 04 1]
Ji
ce2  [CEZ |ce?

03 o3 2 p2

T o 5 = = CE2 CE2 CE2 CE2 CE2 T ®
15]9 Ois]s Qi]s Oiv]s Owlo OBy Ohb]a Ui]s Owle Tin]s Jis]s Tiw]e Pols Only Ol ) qes2
i S G R O U (1 Té 1N CIA R G G i 615 Y ol el =l w AlARI
ROMS — ye s 120 20 20 20
RrROM & A ROM4
Rom 2 ’ ROMZ
ROM1 Rom 1
< ] - ‘ ¢ A Warner C c
denotes a test point \ — Ol VERSION (PROM) y \ _02 VERSION (ROM) y o arner Communications Company
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' VIDEO GENERATOR senon
_ sp—
v |: o BDB SFRDB *]2 "
|
C 8 A
Aﬁz il . 03 FROM MICROCOMPUTER Ped3l —21se3
; 5 6p— DATA BUS / PFo23 —1200¢2 \ ) .
The address decoder outputs the scrolifield aguse A she \ peors — ! 5c, w2 _Pr-ﬁ . +5V The microprocessor reads the latched playfield
. . SEWDR i r ! - { A .
write enable signal SFWR' and the.mlcl"oproceSSO ‘ ap2 Pro7 — %20 Lgiea ln izo and motion objects data bytes on data lines DO
selects the appropriate RAM pair with address 3pt—zFwRs PrD3o—31) (3 DATA e 8l ol pr thru D7
. ZFWR2 £7 4 .
lines ABUSO and ABUSS5. 2p>—3FwR2 prozz—2]1cz MUX | P - 2
[)———z R® Y PF6 PF6 1) a D6
ET7 \pF——5FWRI : PEDI¢ — 21 ¢ ore— Tlsp s0le— os
a2 ob! SFW ' Prbe —2] i co 4l,p Lo 2|2 pa
DECODER ; 6 26 PF4 2D 2Q
i 18 Ls3714 19
| t Yis PF3———8D FE 8Q——D3
aM— * = = pr2—T7p 7af'e—p2
2564 g SFRDA pri—14p el
l2_lia 1 13 12 po
| SFRDB PFO 5D 5Q I
12 B A I2 14 \ 0C /
ABUS9 - 2¢3 3 B A \ -Jlo
2 PFD29 2¢3 ZFED j
12ev—2zco w2 erar ) : VIDEO GENERATOR RAM rroer 2] e SFRD L
ABUSS— 20ty i " V12— PFs
P.R8 —12¢9% L si53 i PFDI3 " 20
aBuse —>1¢3 DATA PEDS 2¢0 Lgi53
64V A f pro2s—2] | ¢3 ATA
asuse—2{ ¢t M PrAe ; pro2o—24{ ¢z MOX | e
! 1y F
pre -2l ce ; — vey [ 1 wsv [ 2 esv | L v [ L +5V ——-IT— PEDIz — 3] ¢y
' 6 26 +sv A V= = ~ pre " FRs " FRs Proa— 21 | co
o FR8 PRl res | | RR8 | | "'R|8 { I '—T—(L ’ "—T-l "‘Tl e 26 v
- = : l l l l 12208 18A19 17 pz(s 8 Hw In 208 isdle [ |22 ls 189 I o5 4H L
72216 8O3 IW e b Ll 8o ln e o‘gcs(: tee . 0D Bl [CE2 b CET |2 OD eV [ CEZ 0D CEI _I_ _(]_’_ n_|20 == N
4H ez Ob CEl | CE2 | OD CEV | CEZ oD CEl | CE2 e 7 K5 - = s IR 2 pieq 033030 |033031
256H ] FS 7 N 90-703) 90-7034 90-7031 90-703| 90-7031 SFRDA PE7 >0 serg— ™ pics —14 A
2 |14 90-7031 90-7031 90-703i SFRDB P —'28D sal—=—— pPice n
/ 7 IS A7 y
3 8 A PFA7 Ab |z 14 14 a2 — pics PiCc & - PICL — g
ABUSY 2¢3 PFAL — © AS k[ & A PFS ——eD ‘o PIC3 ! Ao w ’———1
d 32v—2jac2 2 cens 5 ; (2101A-4's) PED2Y — 2 5¢3 pra —7p :\Q;W Pic4 2 as B L
Data Selectors F4, H4, J4 and K4 select the ad- asos—acr 27 ' PFAS — = Ad pep19 — 2| ocs I S pr3_ 2 (DLF/:' alZ— piea Pic2 — - mgu /c.,w ol .
dressing mode for the Video Generator RAM. pre —%2c0 L'ls‘:;; » Pras pron —Hac pr2—%l2p Q> picz ::i; a -3 &D7 PV
When 4H is high, the MPU addresses the RAM, via aBUse — 3 1c3 DATA Peos — 200 223 Pl — 3 3Q ;’ Pic A RES: co (£ P k2
ABUS 09. When 4H is low, the Video Generator oV iz MOk | oFAd —— i 1c3 DATA o 8 woc 4a Pieg cas—, NEF . 4] r no
. H i - MUX 3
RAM is addressed by either the scrollfield horizon ABuse—2 ret :‘2': - '22 W pea o CAb—S AD . S &D2 218 LS50 14 crnz2
i — FDI 1< N =
tal address (SFH 3-7) or by the sync cham (BH 64H K <% 2 proz — 2| ca P4 o I eps o, " 2eTh SEHy
and 16V-128V). 256H determines which of these i i.s o 26 Rl = 03 s GD: &D3 » ii Mox |9 o crup
. © e
two addresses the RAM when 4H is low. Whel-? = = MG 0% ‘o: " (::;4 \&°* . Ie l B‘o lo
. : is hi P - = = EE— B &3
256H is low sync is selected. When 256H is high, 25:: I ‘Ei— e ]ﬁ N aalr12]5h
. . a4 13
scrollfield is selected. 2 lia <FROB . g3 _‘]’_13 el ol RAWYID 2|, o8 e
2] B A l. a4 e Ve = 2 M& ac B 14ps CB
ABUSI 2¢3 o6 1a iz lo |20]6 4 iz : 5 = e B Rl ARGNTS b s|p LSS
SEHa 12 202 ° : PED2S — 12 2c3 256H% Ve 4 B% Q@b \ 4 W [O——SCRFVID
2Y] PFA3 2 9 i 0 PS5 LSled qEl@ D3 5
agvst — 1 ye PFDIT —2i2¢2 s | o4 6D3 s O SHIREG . 4 2 e
H4 " 2y PF1 J 10 o 1o s Lsiob ar D2 pata
64 —2co | gie3 PFD9 2¢) 3 S *—@a__“a 03 &D2 &p4 0 3B avh2 D su/REG 2 3|, seL!
ABuse— 2] ca DATA peol — A 2¢0 g3 N HLE oz |8 6DI D3 3A 4c O alD MuX
" SEL/ BATA Line2 1A 5 1z Bl4e [ 3 aH b4
MUK PFD24 1¢3 DAT T\ & i [ ¢DS 4 12 B
SEHT 1c2 7 sl 10 M GAT o y ay c s
asusé — 21 Y Fraz PEdIe —2 12 MUX | ATY ] S 8 L ce D2 Han po 2la 5 07
[2) I co PEDE 5 a N PFO/ LINE 1 7—-@ 3A L7 ) 8 3 D6 3] g Lsi57 a C cKSIL I ST ?
32H ] ] GAb [ & [t
1626 PFOR el co v 1448 LSIS J IO.——B ¢ = . 2] a DATA METINTS PRIS
e ’j"_ zis ) LNEG —— 94 paTa %] 22 S| PRY
- = R =128 wmux, |7 5 -
- |- GDB 2A oMHE =
— = [2) ~
44 R —{2A G | I
2S6H & . 5 aH ___Jz = I PRl6 ‘%
2 |4 15 2H o LQAD * J)4_ ~
8 A [ 3
3 e 2lp al
ABUS3 2 2C3 +5V = 256 H KK NTN
¥
SFHe 2c2 ) 5 574
2 PFAI . —_—. P =__ 3
ABUS3 — 201 Fq_Y When the RAM is written to by the microprocessor, SFWR is low and a RAM pair is |14 Zn S
en—2Ll2ce 563 written to by the selection of ABUSO and ABUS5. Data is written into the RAM prois —2lag sall5 MATCH TI
. H {
ABusz —21103 iy through data bus DBUSO thru DBUS7. Data'is read out of the RAM on data lines 128V A4 P RI6
SEUS : @ MANT eran PFDO thru PFD31 PFD14 : 83 af2 Graphics PROMs M5 and N5 contain the graphics data for both the SCROLLGATE
hsvsz ol o 64y 2|22 t‘f’u playfield and motion objects. Address inputs PICO thru PIC5 select the The alphanumerics, playfield, motion objects video and
o Ve 20 PFDIZ — i?- 12f° picture. Inputs GA6 thru GA8 select the actual line of the picture to be vertical and horizontal sync signals are all summed at the
in ins P:::; 1l Bf ADDER | output. PIC7 determines whether or not the picture is reflected vertically. video summer. The VBLANK signal ensures that there is no The SCROLLGATE signal ensures that the
= = lov —10[a, =1 PIC6 determines whether or not the picture is reflected horizontally. ‘ video during the vertical blanking period. playfield and motion object video is only
zse 2o 256H : When MATCH is low, the multiplexers are enabled for writing motion ob- output during the portion of the screen scan-
4u p "
Multiplexer E6 selects the output of the RAM. lo lia - 1z ‘—4 Eﬂs ' ject video data into motion object RAM B6. ned, when 256H is high, conditioned by
B A — - . Rt - 2 4 lo it [o .
L e o L R j v 38 256H**.
e 2¢2 4 3o
Ty I 2y 2 SFRDA - , +SV
B SFH3 20 o : ] . l
| o
= ;) 2¢9 Lsi53 lblgq - IS " i“ ‘2°
- DATA PFDII
ABvSE —1'¢ SEM J 8v Upa  Z* .5 jale waTew
1ez 7
ov—2{1a1 Y SFRES Proio —B3 s3t 2lip a LINE2
=%lice av 313 K8 aln S8 eal®  Lined PRIG
= 1626 PFDY a2 w82 le ] Pl N L SN " $,° /vioEs ]
1T 2v 8la2 ADDER PCPRTR -1 PN - P SCREVD O\ e[ ° \ ouT
== pFD8 il s B2 neLank —L 30 ©'® 30fe s ankw ALPH Sle k gy 9
10, , oC —a R
v A ~ H R30 45y
13 ] 10 6MRZ K FIFQ 2,2K
ce c ,
A+ pms———u—iﬁl R29 J20
= 1z ' 12 RSO AUX
+5V +5vV S S— . SCROLLGATE m——? J 330 arw—8]Viveo
001’01 l | - 33 ouT
1| |20 S 4 . : P, R0
" o . 128M N 4 5 .— e —— SFHT The latched data output of D5 is compared with : 2 720
PRVET I Uy lelgg ) 15 horizontal sync 8H thru 64H, to enable the RRI6 2L 3 Q‘k, K] Vaur
DBUSE —] 5D 5Q . can 1 aa 24— SFHe playfield to scroll (shift) in steps of 8H. SFHO thru (Lco emnz Y 2N3043
1 Q . . _ P . . .
z:’: 4 2:; DS ,ql2 483 $3|2— sFus SFH2 selects the scrollfield output from multiplex 256ux—Z{ o 8 Q2 rseus« Adders H8 and K8 compare the vertical line presently being scanned §R3‘
VsS4 —— i . . e : —_s
8o, L9374 |10 320 —3{A3 E5 er C8 in steps of 1H. 1" 524 8 with RAM data PFD8 thru PFD15, which define the vertical location of eMiE  pac 470 e
RN M I Ngy vse2 |, ek AE—TsenvR : : hen the inputs are equal, MATCH is latched low, > 7 VIDEO
pBUsSz—1{3D ' 3q SFH2 o L 7S SFH4 c FIF the motion object. When the inpu quat, X M SCROLLeATE .—-% e VBLANKX 2] reTurn
peUs| — 7D 1QH2— seuy 1eH =142 L boer £ permitting the motion object data to be output from the graphl'cs PRQ . scREvD —0foo
pBuse 4P sar=—sFue o 212 SEH3 é PRI6 LINEO thru LINE2 count up for the eight scan lines of the motion object HSYNC = 20
o¢ an—0 4 . ~ NSYNC 15K AUX
v Lo 3 o ; picture. zé?rguoRN
L i —
mps'_—‘é " 3 = 7z i 750HAK ;5 =\ | =
= L | 2 256H4 " DO——“CLR VBLANK Hp ql2-1Bip o)t VBLANK=®
— yfi 2 8
LOAD ‘W L8 LS374 F/F 2/8
; 2 [pPa )OI'Z. -
3 L = ‘o HLD )
; 256HX < denotes a test point
+5v :
+5V MB
4H o — HREFCNTL 8 25‘,“_1@04__23‘6—“
CL R2 i 14
RAMDT —21sp sa : I s |03302° MU Z {
RAMDe —24ap  4Q " iCE' PR2
~ i
RAMDS — 3D 3@ N HREFCNTL—| 23 o
Rawpe —=20 (L g0 ENEE ‘ T
RaMD3 —an " Ba 79 2 2ha ® |, 1 [ Y
AN o ¥ 3 . > av ACPR eMHZ
RAMD2 1D Q o 2% B ble PU el 'z
RamMDI — 7D 10 . N =2 PYN I slg 195 gght an sV k —de e R10 Z5oHwx
rRamog —Hop  eQ Azl el,p rI 4l sH/Rec |ig Reth —3 Cor= Blor 470
oc 4 < 04 A [e72 o n__Jzo HLD ——QLD RAWVID
REFLAV A3y 12 [ " LS157 s ] 4 n (LN PO
U Jio 7 a 03 3A 9 < sl <« S ely, <1 A ®
REFL 2V A2 10 3% 9 OV PFD23 4D 4Q S163A 10 o +
— { 6 < o2f2 38 pata o © sf, L ac |12 b
PR2 2 REF LIV Al 14 SEL) ; FD22 Tlap KY-] [4 5 90.19951
! 1 sls O 14 R (1] P R2] P 4 s 4l ol As g
= A 131, " ’ PFD2) 2D 20 " 4
CE2 48 2H 3 aal A
aH —es 3 0o e ' —tolpa .8 PFD20 l';’ IDL5D334'0 é iy L
5 1's o EP -
86 PFDI9 5 5Q 1S .
S LI— '-r—' ALPRRBLARK —2 proie — 4 op 17 o] T unrer INE Motion object video is written into RAM B6 dur- 4-PLAYER FOOTBALL
= - o . A\ X R .
,\ oFD1 (1] -ale 20 ing horizontal blanking. Signals PFD16 thru 'PFDZ?; VIDEO GENERATOR AND
5 3 PFoIe —& e 8 2 omHuz—12g we latched at the output of D7 define the horlzor'1ta o ALPHANUMERICS GENERATOR
HBLANKX 0% ATPHABLANK. SELcszee location of the motion object on the scan line.
— e oo — 3 Lo v » tion data s loaded in- 034754xx A
Y 5 )Jiae—— REFLAY P RIS—4 EMHE When HLD goes low, the position data is loade
RREFCNTL ———p— = . to counters B7 and C7. The output of counters B7
1 & RreFLov . i on i <K = M B6, so that
2V ———— Alphanumerics data is stored in the microcomputer RAM. This information is HCR —'dc cols and C7 then are used to addre;s BA ' f O A Worner Commumcatons Company
2 U RerLiv latched at the output of latch P2 when the microprocessor reads the RAM. m-—qf LD " RAWVID picture data can be loaded into the RAM. At the eginning o ) (w]
Wo— B:. Latched RAM data RAMDO thru RAMDS5 addresses the alphanumerics PROM s L4 ,_SB‘Zaf‘D 2 tual scan line, counters B7 and C7 are reset to zero. They be?gln co.untmgj up ata © 1979 Atari, Inc.
R2. The RAMDY? signal enables the PROM. RAMDS is used to invert (reflect) the ol :: B 6-MHz rate. When they reach the address at which the mf)tlondobjeq vi teo tv::;
data output of the PROM both horizontally and vertically at the output of - f o loaded into the RAM for that particular scan lin e, thg vndeo. ata is outpu
multiplexer R1. Therefore, the same data output is used at bath ends of the - e from RAM B6, and sent to the video summing circuit (A8, pin 2).
— e el R s 7
monitor. The ALPHABLANK signal ensures that the alphanumerics appear only we Lol BT unrer
at each end of the horizontal scan line.
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SWITCH AND TRAK BALL INPUTS

AUDIO, LED AND COIN COUNTER OUTPUTS

WHISTLEN
TO FROM
MPU DATA BUS MPU DATA BUS
\ / +3V
+Sv SUTPUT
e WRITE
L4
2ok, 53333 —
T19 - .
12088 AUD2
2/4 pLaveR SeEL U = LM 4K N——
SCAM |19 L TYTL *53\‘: 5 119
SECEeTz |18 R3S @2 R30 47K cio > 5] aup2
INPUT 1z SECEcTT |V STV —————— WHISTLE T —A—— {42 b of
(PUT = n SECECT) 290K o 404 o
READ NZ AR E] TrsEL2 >— s . cas LM324 o .
ABUSI ™ +5v LY axaPe o SELI D>—— Sh_jio ]9 R49 eI [—-.K AUD2 GND
ABUS® NG uI_I PR32 ! 4 A 8 cl_b 13 SoTI 2.2K [ WHISTLE-—J\M—lK ¢ 001 = )
R83 SRIS 1L A‘t =3¢ 1o RiP l, = 220 ot ey
J9 lox IOk o = g - bV cx 2 R37 6 J19 '
| 2 2 s " LS\9| ) 1@pF—— WHISTLEN AUD & 441 2 2 ’_‘—“. AUDI
Lpeve & o &0 Prio ? LM_\ELD COUNTER |, 2D e W AUD 1 2'\4\9’&‘——2‘ CIO\ = EIO LM324 ¥
e  af s f, ——OR « ™ 3 3Q KICKER L ’ Elny 719
PveR  [c}—s 2 K ale OA @8 0c ap HO AUD2 LM
l CFF 3T e |7 ap o1 324 AUDI GND
8z |C74 s Y' AT 7Ry AULOD3
5 sob=— =
o Joi xzeL s e 7' o= | COINCNT e
— [
- 1
+5V is 1 lio |9 .gsg-‘—j 8 L Noise
PR32 % P Y Ua < ol 12 ! 9E'Oce> 2K
R84 >RB2 =0 M PEITS
Tio 10K QIOK ,J,’IO -1 9 I:JS‘l?l 2l asfd 13 ))isee Sla i -
RP2VD E Doz 12 = 51 —dw counrer ac® J5eH = +jcal
€10 nl Lste _|g L—ors 1P wmjz AS  gple o R33
RPIVER @ ’ 2[Sot T QA ae ac 6d Lsies - o 22«
J_c.ss 8l SEE SIEe |7 N EH4A u 8 = —
= Lsi4 ?13 o vio P—o7 Bl ™ |, ok 3 i
L0t .0l X 2PL © 7 1 Q6 12 A QA
PR32 2 _l >.. 3 De 9 QN 13 '] 2 B aB i
- os [3 2 c acls Ji9
4] @09 |5 pe —2{1D 1ia=—— AUDO To ° E] AMP ON
4 i3 —2%lp 22— AUDI ! s 12
12| 1) —@3p 79 37— AUD2 su/ O
e ez) —-—slé':;:iaLAUD3 Ree o R
RO s 7 saP2— RCOINCNT asp sV
PS 10 —_— o 3
4.POS 4D 4Q! ATTRACT ¢
The sequence for reading the SELECT1, SELECT2, SLAM, oI PP AW c' ?9
— . . , lows: o5 ] Q% 7119
2/4PLAYER, and option switches is as follows: YIS RESET KTERER AnonE B
1. LD1 and LD2 are latched low at the output of H9 on the rising »%o/c :7 2 by ces
edge of OUTT. F'T_O/C 3 o 1.° e T
2. IN2 from the address decoder enables input ports L9 and K10. = — Y i b2 =
3. The microprocessor reads the switches on data lines DO to D7 +5v bl s h o le ;:’I s f obl 30,3
3 A B CD |
through counters M9, N9, H10 and )10. 2o Sre! (Llo f_ig . ‘Ne AN as s . ;os ANODE C
T19 10K <CI10K €1 9 - BIU 5073 2N3643 4p=
N LS9l 4
Lezbe [D 9&08 2ip a2 52 —qib counTer l" e R4 160 puh O ——
NI @ 2 - ATTRACT AAA 3
N A DRO K mmpe . al2— LEDO S 6K 84 23
cerer [A] I Do * el T 4o 20/ LED1 I oI ipt
¢15 |c8o os = 3 [2 e . s = : L 42 obL ANODE B
- L 7 = =
o o1 xezpL T 20 s 242 LED2 DECODER
ohal w " el LED3 '
= so " sal'% |ED4 L
+sv s 1 Jw |9 Hav c aof'> MCOINCNT i
BR4IT A B8 ¢ D 13
4 ?l
Ro! SRG3 o —_::—‘“g" RIPO— TEBCIR J'zo_"_
J20 10K 210K oy MS RS7
sl 2 P le — Ls19) {if] tev <o
RP2HD E FWEIN > i@ o1 —'Aw coonTer
L nl e e DR4 LI w2 LED Y
RPZHCK [I_:&_] + 3 {>(,& 43 a2 QA GB Qc Gd
c FIF 3 |2 [6 [7
Col [C63 (o] 10 =]
T L4 [ Lo D3 320
Lol .00 X 2PL PRAI © 7 b2 E’ LED QI
= ‘ o - [, ' . ")
4l 8097 |2 pg The audio generator generates the crowd, hit, and whisle sounds. LEDI
4] 13 7 The crowd sound is generated from random noise from A9 and B9. The
The Trak Ball ead by the mi th h input port E o volume of the crowd sound is controlled the AUDO thru AUD3 data 120
€ rar a s ar!e‘r ,a Y the microprocessor throug lnpy ports -~ G'| 62.5 latched at the-output of F9. Hit is enabfed by the HIT data latched at N 2).CEB €3
L9, L10, K10 and K171. Ports L9 and K10 are enabled by INZ from the ad- _ f—?- s ; . h kicked
—L _— Nz the output of H9. (A “hit” occurs when the ball is caught or kicked.) LEDRZ
dress decoder, and L10 and K11 are enabled by TNO. When D1 and
[D2 are both high, the microprocessor reads the rate of turn for the L
Trak Balls connected to J11 and M10, or connected to J10 and M9. p € x5 Whistle is enabled by WHISTLEN data from the output of latch H9. T20
. TS . . . =] —_—
When LD1 is low and LD2 is high, the microprocessor reads the rate of L7 The audio output to the Regulator/Audio PCB is out of phase at the J19 as2 oo —C]ev s
turn for the Trak Balls connected to the input of counters H11 and 45V l\s l\ |'° ]9 connector, pins 8 and 9. Therefore, the al:lC.jIO section gf‘ thg LED3 0333n/zw ].‘5’
N10, or H10 and N9. When [D1 and [DZ are both low, the PR32 af h® o, s Regulator/Audio PCB acts as a push—pul'l arpphﬁer. The amplifier is 1w 2Nzess T
microprocessor reads the direction of the “right hand” Trak Balls on . AP A J)A = sy M M enabled when ATTRACT, from latch F9, is high. = .
. " 1 S ~ Eil P
data lines D4-D7, and the “left hand” Trak Balls on data lines DO-D3. LPWD L—B,.] . %1 AN 52 —UqLo o en ) Lena ! g’cq_ » ‘5\'2; i o] 2puvsdpty
| EN 3l ws1s |, DR3 Yex MM , o4 220 lcss Lep
TPIVER [é:', 2 {>CA° ex ate QA QB OC QD ;
_L’nq 7 ¢ FIe 3 1z |6 |7 : I,
= Lsia i ;
el .0l X 2PL Pl)32 : =
= ' %
+sv 1S [o]9 m—————— s
PR32 MEEEEENTE R87 | Q13 2Neo4d _]C _ m CCSN_‘&L
RI7 2R79 I —=2de RIPO— I Bl [
J19 10K 10K - 10 - 5 of Ji LCOINCNT 0VAA' | i I c88
P
RPIUD E,L . '3{>o'2 2ip o a2 1 — b copmrer : [
En Ls74 L DR7 ek M2 : ! =
RPTUEK @ 3{>c“’ Hex a2 QA OB GC GD \
¢ e 31z 6 |7 e ettt =
% |18 Lsie = I 0 2 ;N : -
o [t xz2eL o] ¥ |5 The LEDs on the top of the 4-Player Football game are connected in =
[—} BR32 ' b6 ; erti
L 2 —[>— 3 e a matrix. The anodes are strobed by vertical sync. The cathodes are M a2 —2@0—;:7 J20
i 4 8097 |5 4 controlled by latched data from the microcomputer. The LEDCL signal ?: ! > M K —{a] 2 Trr
14] (3 is generated by the IRQ counter’ at the IRQ input of the RCOINCUT AN Bi - : cs4
2] i microprocessor. Since the microprocessor knows when each LED X |
s 6! G2 P o . Lt . | |- I
sz ue _(f' s anode driver is being strobed at any given time, all the microprocessor | | =
1997 e needs to do to light an LED is latch the appropriate data line by out- L NSy |
+5V putting the address for the OUT3 enabling signal from the address &
R4 ‘ decoder. When the latched data line is high, the appropriate LED is - o
4 . . .
RezgRed (L 4 Y lighted. Team 1 LEDs, excluding theit kick LED, are connected to 13
729 Ll e L5191 A m 2 LEDs, excludi ir kick r X
LeiHD @ i u@olo 2 o a 5 | 57 — U dib cSoinn anode B. All Te'a EDs. excluding their kick LED, are connectedto
% 2 anode D. The kick LEDs of both Team 1 and Team 2 are connected to Jo___
TETHeR [E 5&@ 3] (L5 ale —— DR2 C:AM ac::d anode C R38 [ @z 2neoaa —l c @ BN
LPIHCK = 4 [— . . 4 \ 4 TR
¢ FlE 32 e 7 1K ol | ENTRC
(o2 jCb4 e Tf' MCOINCNT A% ] | 89
o lot xer | t T
R4 | | L
- L T
+5v s fieles bR T Ty T T T £
P R4 a " B8 € D |13 L
R6S 2 R60 __a_:'-C G RP O -
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