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- 1 -1 CON-BASED RESET FOR CARMA tDEis (M3VORY COVPUTEﬁEﬁY_&:@mI-@,HEETSf t HRG -
invention The present invention relateS generally to cartridge b$sed od .
conput er systens and, nore specifically, to an {gpesodsiou: peedt-Torl® §29 e
cartridge based conputer system Backgr_ognc_i of 1&6(3*1:1-, §nt i;ggge\zﬁ.&éa ty pagrd &
conputer systenms are well known, popul ar “consung ISrO ue Spa?ﬁet,y_pi,qalpaged fedSTu
systemincludes a data processing unit that conp et V@M, 575 éi NAr Yy naged ..o
tel evi sion set for displaying i mages of a game dfd sosvest apPPPCation. p?ﬂe
data processing unit receives controlling softwire+f+emraread—only nenory
(ROM that is usually packaged in the formof a cartridge. The cartridge is
renovably plugged into the data processing unit. At |east one pointing
devi ce, such as a nouse, joystick, touchpad, touchscreen, switch pad, or
l'ight gun, is also connected to the data processi ng) uni Rf'ﬁte% g;l | ow t he -
pl ayer to ihpot-BRSEP; BRIETi FPBr RARTES PLRa MEMORY s EHMEY TiHRe S 11ing
software to execute the application. The data processing unit typically has
a single central processing unjt <ﬁCP;‘Jji and associ ated volatile and
non-vol atil e menory, includi ngFigld of thadrveeteRs nenory (RAM and boot strap
read-only menor (Et}%g RO LS| iéi(#} | r, and
an i nput/ out put W‘ﬂ/ )gﬁrocegggﬁhﬁéﬁﬁﬁggrgﬁg@t% t e}d\gérlggﬁésd %%?ﬁ%’?%g
devi ces. 3$hssams andsawrerspecificallyc to an doonrbased reset fobDacatirkdgeispseshi ng
characteristic of these systens is the use of a notherboard or system
pl anar t oCEMRYYEl S¥FF§Mconnect these conmponents together. Joysticks are
directional type pointing dgyl iU S rectional data to
conmput er systens. Joysticksgt\é?ggibﬁgggﬂn%r[i se a(q!)ase and an el ongat ed
"stick," which Nidéypigeaphiys gebpprtebysysenanareofwelie knsern, popular

consumer products. A typical system includes a data processing unit that

connects to an ordinary television set for displaying images of a.game or
other application. The data processing unit receives cont:roliing software
from a read only memory {(ROM) that is usually packaged in the form of a
cartridge. The cartridge is removably plugged into the data processing unit.
At least one pointing device, such as a mouse, joystick, touchpad,

~ touchscreen, switch pad, or light gun, is also connected to the data
processing unit to allow the player to input ;;ositional information that is
used by the controlling software to execute the application. .

The data processing unit typically has a single central processing
unit (CPU} and associated volatile and non-volatile memory, including ali
random access memory (RAM) and bootstrap read-only memory {boot
ROM}, a television {RF video) signél generator, and an input/output {I/0)
processor to interface to the various pointing devices. These devices are
in circuit communication. One distinguishing characteristic of these
systems is the use of a motherboard or system planar to \electrically
connect these cdmponents together.

Joysticks are directional type pointing devices used to input
directional data to computer systems. Joysticks typically comprise a base

and an elongated "stick, " which is typically gripped by the hand of the user.




a .
-2- The "stick" typically pivots froma point at the base and has a default
position perpendicular to the base. Pivotal notions of the stick away from
the default perpendicular position are interpreted as a directional input
parallel to the base in the direction needed to displace the stick fromthe
def aul t perpendi cul ar positien. Typically a,button is |ocated at the top
portion of the stick. C osure events of sﬁﬁ?cﬁes associated with the button
and stick are used as control inputs for applications executing on the
conput er system Moreover, joysticks are typically conbined only with

sw tches and ot her closure type input devices. Consuner video graphics
conputer systens have been traditionally been designed to require a

physi cal intervention by the user in order for the systemto be reset.

Condi tions under which a reset may be appropriate include changing program
menory cart e uf.er , at I|ty
to be perfo'r:#nfﬁgegg Euccpgﬁ:t%t&%mé cgsrg‘r%é;&?ﬁgat QR gr%ﬁ?qﬁgrgﬁm

cartridges tgusitigh peaiéndicalacaatthelbase. va}br@-'oﬂ'ﬁ SthIERAMaNrbin | s an
obj ect of the present invention to aneliorate one or nore_di sadvantages of

the prior aftfe %f@bﬁ'fdpﬁﬁf’?ft#'ﬁﬁlérd%‘i%%" ol et‘ﬁ'ée’@'%?én?sl%ﬁé'ﬁﬁ'&ﬁa{ ARPE | s
provided a %@ﬁ‘életro e’ balt ('R ﬁ'(ﬁ}é?:‘iron(ﬁée oC?J'HféngaéH AEESHER G thel CPY)

(b) a renovabl e menor.y Circuit hawving an app I cation program  sai

removabl e meaYit perpendidulac positidn. c OTypiculizati utten tik IseattdCRY)thé copa
video circuit in circuit_comunication with said CPU and said nenory for

gener ati ng ®erHpeaftheatick: JriasuterYddsSigvritches assorated withtee Pﬁﬁl?é'
di spl ayed on g ¥chgE°atqa' fx?%ag%s(ijg:\'zeg%l d Oﬂ?.ttsaf&e fagghééﬁéné @&?Eixﬁﬁg &h rtt?ﬁlé' tin

circuit comini cation W I'nt ér I'ng signals er nal

devices to sanb&Rd systemd Moereeverpjoggticks airenpically @onssinetobhiyngitai d
conput er system operation, said system manager interface including a
sel ect abl e S¥¥itches and other closure ‘type input devices.

-Lonsumer video graphics computer systems have been traditionally
been designed to require a physical intervention by the user in.o‘rder for the
system to be reset. Conditions under which a reset may be appropriate
include changing program memory cartridges. Such computer systems
have, however, iacked the ability to be perform resets, restarts, and

selection of different program cartridges through software control.



sel ecting system managenent options, and said sel ectabl e nenu di spl ayabl e
on said video display device. According to another aspect of the present
invention there is provided in a renovabl e program nenory based conputer
system having a central processing unit (CPU), a video circuit in circuit
comuni cation with said CPU and said nenory for generating an electrical .
signal corresponding to a visual inage to-b8 displayed on a video display
device, and a peripheral interface circuit in circuit comrunication with
said CPU for interfacing signals fromexternal devices to said CPU, a
system manager conprising: (a) an interface for selecting system
managenent options; (b) an icon for displaying the availability of system
managenment options, and (c) a selectable nmenu for displaying which system
managenent options are avail able for selection. According to still another

aspect of the present invention épg{nga'jgsop{@/imtid% a renovabl e program
entra

menory based conputer system having a processing unit (CPU), a
video circuit in ciAcebtdingmaniheapresent irfveseiah, CRUSgsters aMansgeor forf ar
generating an electrical signal . orreé%mi ng to a visual, imag,e %f b%

di spl ayed on Bre§7@EY HETINYyCRLUAgE, b LRI PRI IR R ied-rcdfe in
circuit conmug| L0 i ai f ¢ aq| i S m al
devices to sa?xg%b, r'\él%negﬁﬁdmé‘[&?%%eﬁi ﬁgggrﬁdqgggtaéﬁﬂa‘%gﬁprl§£€'ngg§%gér§t eps
of : (a) displ Mdanagemeaytshenunanhgemeveble pbartirarieoan THhe Systededadagphant
device; (b) nonitori ng sai d Feri Ehergly circuit interface for glg\%occurrence
of a control KEPERIOWE)2 YEREARFRESS SYFRBHYIrRREEMEN, MENY ¥ig The MRvEliet he
occurrence of J ol . i i : m
Fesponsi ve { PONRARALE OREEMe (b Mer g lnfdilP &, Yigggt e

ot her advant agessable pointing sant is sedtbyothevidser lte cxmiectnivos e plwatity odm a

detail ed description of the invention. i ef Descriptign of the awi ngs In
t he acconpanyéﬁ ed?g\ﬁ?ﬁﬁg?"\ﬁﬁ'it_c PYPBS; n%gPpﬁ?%ftﬁd“PR" éﬁﬂ"‘fﬁ?n??iq divelyar t

oget hor wi ¢ ho3 ook o R R e PP Rea S LBl Sh bBBREotA! o1
program. .
The System Management Menu includes the following options:
'Restart Game, Reset System, New Cartridge, and Exit Menu. The System
Management Menu is of a "window" {ike nature and displayable only when
active. Furthermore, the System Management Menu may appear anywhere
on a display screen and always appears in the foreground.

The System Manager allows a user to, among other things, reset,
restart, or select a different program memory cartridge without 'the physical
lintervention of the user. The user may simply choose the desired option
from the System Management Menu which the user desires the computer
system’s operating system to perform.

It is therefore an advantage of the present invention to provide an
camputer systet:n which does not require manual intervention by a user to
perform a user initiated system reset.

itis therefore a further advantage of the present invention to allow

a user to control a computer system’s operating system from within

application programs. o S
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above, and the detail ed description given bel ow serve to exanple the
principles of this invention. Figures 1 A and 1 B are bl ock di agrans
showi ng the general |ayout of the systemof the present invention; Figure 1
Cis a schematic diagramshowi ng the details of the video digital to analog
converter used in the systemof the present invention; Figure 2 is an
illustration of a typical application screen 4nmthe fornlof a gane screen;
Figure 3 is a flowhart illustrating the System Managenent routine of the
present invention. Detail ed Description of the Preferred Enbodi nent -
Referring to Figures 1 A and 1B, a conputer system 10 of the present

I nvention is shown. As shown in Figure 1 A the system 10 conpri ses a data
processing unit 12 with a programcartridge 14 renovably connected thereto.
Al so connected to the data processing unit-12 is a standard tel evision set

(TV) 16, and an inpythd@visd otifer ﬂm&&apehxﬁwe%laeéﬁt HUeMb i WA h@té?ﬁeﬂks.

20a, 20b. The input device 18 sends to the data processing unit

directional cowoent apparentfeomiad &leﬁaﬂadeémmtr@ pt)tfmngmmcm of the styl us
21 on the touchpad 19. In addlBt t he Jn |ce 18 sends to the data
processing unit 12 directional '{‘-’33%"%?51"3' ﬁ?ﬁvﬂbgsto novenents of the

joysticks 20a, 20b. lr?\'ﬁﬁo‘é&ﬁoﬂfﬁanymg Qiramﬁg\ﬁ Whibh J&ree inldrpbhstedit AGH TV
16 can be replaced wth a pair of Speakers and a di spl ay devi ce that

accepts a conposistitutel damrtiafrthis spheification, ¢swiadtimests of et inveotioheartat a
D OCSS1 10 Ul 2l S8 Bl fibid e s PR AR R,
edge card conggetg! add"%é%@t@:lé@%és’ﬂdpﬁo@i given below serve to example the
principles of this invention.
Figures 1A an_d 1B are block diagrams showing the general layout
of the system of the present inventién; .
Figure 1C is a schematic diagram sl'iowing the details of the video
digital to analog converter used in the system of the present invention;
Figure 2 is an illustration of a typical application screen in the form
of a game screen;
Figure 3 is.a flowchart illustrating the System Management routine
of the present invention. )
" Detailed Description of the Preferred Embodiment.-
Referring to Figures 1A and 1B, a computer system 10 of the
present invention is shown. As shown in Figure 1A, the system 10
comprises a data processing unit 12 with a program cartridge 14 removably
connected thereto. Also connected to the data processing unit 12 is a
standard televisfon set {TV) 16, and an input device 18, which has a
touchpad 19 and twao joysticks 20a, 20b. The input device 18 sends to the
data processing unit 12 directional coordinate type data corresponding to
movements of the stylus 21 on the touchpad 19. In addition, the input
device 18 sends to the daté processing unit 12 directional type data

corresponding to movements of the joysticks 20a, 20b. Although not



26, which connects to a cartridge connector 28 thereby electrically
connecting devices in the cartridge 14 to devices in the data processing
unit 12. The processing unit 12 conprises a central processing unit (CPU)
30, having a SYSTEM bus 31 associ ated therewith, an audi o/video (A'V)
controll er/coprocessor 32, a systemnenory 33, which is connected to a
SYSTEM bus 34 generated by the A/V controlfer/coprocessor 32 from'the
SYSTEM bus 31, first and second decoder chips (not shown), an I/O
coprocessor 36, two cartridge connectors (one indicated at 28, the other
not shown), additional circuitry 38 required to generate the audi o and

vi deo signals, and anh expansi on connector 39. These devices are connected
in circuit conmunication as shown in the Figures. The additional circuitry

38 is shown in Figure 1 B and discussed i-n nore detail in the text -
acconpanyl ngnbW i Figlte TAE tFBL 3R dIRNTNAHSSc il Ide RiRabdid Soith & PAH o PUS,
an ADDRESS bus, and a CONTROL bus, as are well known'in the art. These

t hr ee buses speekens| dret gidisphpyrdddce ¢hiat aceepts kecBBTEINE Mide@ Sigriah. {The

preferred epbodinent, the CPU 30 is, an, 80376, manufactyred by Intel Corp.,
5065 Bower s VIRAE Jesf(LF EPRRSCITHP 18 KACA PTOGRssing HU 46348 4 sedahataat | on

of the well gkp ﬁt-g{.)ég?ﬁ;e cy#é—{é%é fo‘fﬁéltzi?{‘é‘&%e'kgintg%igg%égggn?ﬁis@ﬁieo

avail able from Y6 differs fromt in that the
80376 - 6 tihar24 up in 32-bit node, rather than 16-bit node. Specifically,

the CROregister is forced t 0011H,(001 i n hexadegj nal notation) state |
Weh bt OF o ced The cariie. o iR SHeS pard SRR BT SRR | b o

et T B atidcn At 28 P igEeticlh e

decoder | i nesna&RXifg deSiidRin tnel c@Piiigle fiAom dénac&Y8TEMe data processing
unit 12. _

_Jhe processing unit 12 compﬁses a central processing unit {CPU)

30, having a SYSTEM bus 31 associated therewith, an audio/video {A/V)
controller/coprocessor 32, a system memory 33, which is connected to a
SYSTEM’ bus 34 generated by the A/V controller/coprocessor 32 from the
SYSTEM bus 31, first and second decoder chips {not shown), an (/O
coprocessor 36, two cartridge connectors (one indicated at 28, the other
not shown}, additional circuitry 38 required to Z;enerate the audio and video
signals, and an expansion connector 38. These devices are connected in
‘circuit communication as shown in the Figures. The additional circuitry 38
is shown in Figure 1B and discussed in more detail in ‘the text
accompanying Figure 1B. :

The CPU 30 generates muitiple buses: a DATA bus, an ADDRESS
bus, and a CONTROL bus, as are well known in the art. These three buses
are collectively ;'eferred to as the SYSTEM bus 31 . In the preferred
embodiment, the CPU 30 is an 80376, manufactured by Intel Corp., 3065
Bowers Ave., Santa Clara, California, 95051. The 80376 is a va_riation of
the well known 80386SX, whicﬁ is well known in the art and also available
from intel Corp. The 80376 differs from the 80386SX in that the 80376



bus 31, each providing a 32-bit 1/0O address range. The general purpose
decoders can be used to provide three active | ow chip enables to devices
external to the AV controller/coprocessor 32. In the data processing unit
12, the general purpose decoders are used to decode address ranges to the
|/ O coprocessor 36 (GP101) and the two cartridge connectors (GP102 and
GP103). The remaining circuitry of the A/¥Y @ontroller/coprocessor 32 is

di scussed bel ow. The system nmenory 33 conprises screen RAM system RAM and
bootstrap ROM (all not shown). The on-board screen RAM and system RAMis 1
megabyte of 32-bit DRAM Suitable DRAM are a pair of TCS14170BJ 256

kil obyte by 16-bit menory chi ps, manufactured by Toshi ba, configured to
provide a 32-bit nmenory. A portion of the address space of the CPU 30 is
decoded to a nunber of eight-bit registers within the A/AV

controller/ S50 2 [ ' r : r

boundari es; g%%%@l @eéFﬁ%t ngéi& 4 %%ﬁéﬂﬁﬁji’?tjégﬁgﬁqgéd%ér ‘géhr}gé&%:?% ERd
appropri at eredistdrhis Sopmd taca l0a1 ¥HOA1 trén hexkkecinyalrotatien)siate wictabitot be

perfornmed on rd-wi de registers and |/ O cycl es canpgf be used tq access
bdd addr essSstoreag tso%m‘ﬁﬁlpoh@w%%%q\wawg"i@nsi STacpere ¥oBt34-PHp ROM
conprises t a Ags1ENeY - 3‘%}9{ manuf act ur ed
by numrouswn%rﬁé%%%r?at'ﬁegeggégﬂ Vi ngﬁic%@&ﬂg@%l 38- 7- rggtagt rap ROM

Fol | ow ng a reset Theha/VanmiRbidoproceskor 32 aererfilliiree sbfdigereral
cont ai ni ng ROM and_i nt er nal rrermrégi S re%eated t hr oughout the 16 r_rrecé\zbyte

addr ess rangerPosRel/6) decrdertings (GBIQL, GRIPEd apd GEKISIfrAthtE SYSTdH\i ces.

"33 "Uher of v, TreSeR BRERRRRL 0928 Ehe Rl Bres, Mg Tl mase™"Y

decoders can be used to provide three active low chip enables to devices

external to the A/V controller/coprocessor 32. In the data processing unit
12, the general purpose decoders are used to decode address ranges to the
/O coprocessor 36 (GPIO1) and the two cartridge connectors {(GPIO2 and
‘GPI03). The remaining circuitry of the A/V controller/coprocessor 32 is
discussed below. |

The system memory 33 comprises screen RAM, system RAM, and
bootstrap ROM (all not shown). The on-board screen RAM and system
RAM is 1 megabyte of 32-bit DRAM. Suitable DRAM are a pair of
TCS14170BJ 256 kilobyté by 16-bit memory chips, manufactured by
Toshiba, configured to provide a 32-bit memory. A portion of the address
space of the CPU 30 is decoded to a number of eight-bit registers within
the A/V controller/coprocessor 32. All internal locations are on even
address boundaries; word-wide /O reads and writes can be performed
where appropriate. In this particular embodiment, the byte-wide writes
cannot be performed on word-wide registers and l/O cycles cannot be used
to access odd addresses.

The bootstrap ROM is always 16 bits wide. The bootstrap ROM
comprises two 27C512 erasaSle programmable fead-only memories,

manufactured by numerous manufacturers, thereby giving 128K of



(conprising a DATA bus, an ADDRESS' bus, and a CONTROL' bus, all not
shown) by the A/V controller/coprocessor 32. Thus, the systemnenory 33 is
accessed via the SYSTEM bus 34. The |1/ 0O coprocessor 36 interfaces the CPU
30 to nunerous input devices, such as the input device 18 and opti onal

devi ces such as a keyboard (not shown), controllers (not shown), a nouse
(not shown), and a printer (not shown). |Inthe preferred enbodi nent, the
|/ O coprocessor 36 is a preprogranmed MO68HC705C8 (hereinafter
"68HC705"), manufactured by Mdtorola Corp, running at 2 MHz. The 68HC705
|/ O coprocessor 36 is interfaced to the CPU 30 by configuring the 68HC705
as a peripheral device: (1) PAO PA7 are connected to DO D7 of the DATA bus;
(2) PB7, PB1l, and PB2 are connected to GPIOL (a 32-byte .address range
decoded by the A/V controller/ coprocessor 32, as described below), Al, and

A2, respecti ! : OARESRePHss ( , , and
PB5 are conn%gé%éra?{) ﬁgg(c@wlﬁ? \q/l\?%fqr espggfai ve gya%'}g? \?’?%FM bus.
The 1/ 0O copri62@880H 86 RFFHFEELdedtdiginghBOM \Arah riteotdlemboupyoseepentéd have

four 1 6-bit addresses ig |./ O space (referred to herein as ASO AS2, A4,
and AS6). ThEBHEEPYRLN® iEEegRbYERABADSS NGef aces to the CPU 30 as

fol lows. The B68HC/PRe isysHGsi GBAM A 0384E Anhrdll Bateknt S nbifody aéﬁﬁegbus

and act as an I/ O port 'to the U 30. A palr of i1nternal latches S data
- 8- passi ng Detwéncemebliarfcdgrecpsscre32 ds thaiathitratdrefoothe systenm esshioty

receive it. Status hits to each processor .indicate the condition of the
data | at chess‘IgEéEﬁrE{faFF't the SXPSF%& §P§V§Bd§ Bedigth to b%(—ﬁ\YgE%M B i34 any

e a2, UBRoLS SRR MU RO e, e oL e,
timer, (2) astemwnihbyciwet AOV lcentidliek/cbprocesser @ngThus, the system memory
33 is accessed via the SYSTEM' bus 34. |
~JThe /O coprocessor 36 interfaces the CPU 30 to numerous input
devices, such as the input-device 18 and optional devices such as a
keyboard {not shown}, controllers {not shown}, a mouse (not shown), and
a printer (not shown). In the preferred embodiment, the I/O coprocessor 36
is a preprogrammed MCGBHC705C8 (hereinafter "68HC7057),
manufactured by Motorola Corp, running at 2 MHz. The 68HC705 1/0
coprocessor 36 is interfaced to the CPU 30 bymconﬁguring the 68HC705 as
a peripheral device: (1} PAO-PA7 are connected to DO-D7 of the DATA
bus; (2) PB'7, PB1, and PB2 are connected to GPIO1 {a 32-byte address
range decaded by the A/V controller/ coprocessor 32, as described below]},
A1, and AZ, respectively, of the CONTROL bus and ADDRESS bus; and (3)
PB3, PB4, and PB5 are connected to ADS, READY, and W/R, respectively,
of the CONTRO}. bus. The /O coprocessor 36 is decoded by the A/V
controller/coprocessor to have four 16-bit addresses in /O space (referred
to herein as ASQO, AS2, AS4, and ASB).
The program inside the_ 68HC705 interfaces to the CPU 30 as
follows. The 68HC705 is designed to attach directly to the processor bus
and act as an {/O port to the CPU 30. A pair of internal latches holds data



comuni cati on packets fromthe input devices, (3) a cartridge/ expansion
sense, for determning the presence or absence of a cartridge 14 in each
cartridge connector and the presence or absence of an expansi on device or
CD drive in the expansion connector, (4) a systemreset, and (5) an I[err]C
nonvol atil e RAM (NVRAM interface. The 1/0 coprocessor 36 al so inplenents.
an optional DSA conpact disk control serial 8ine to allow conmunications
with an optional CD device. The 50 ns tinmer is inplenented by configuring
the watchdog tiner of the 68HC705 1/ 0O coprocessor 36 to expire at regul ar
50 mllisecond intervals. Each tinme the watchdog tinmer expires, the 1/O
coprocessor 36 interrupts the CPU 30 using analog interrupt O (A10) of the
Al'V controll er/coprocessor 32 (the A/V controller/coprocessor interrupts
the CPU via the IRQIline in response to the 1/0O coprocessor pulling AlO

low) . The CPYRR#Y BarwBen Easalifane! é}%c'égsa& &m&heb%h\ef id FMH\BHd Adeibde
byte OFOH or the byte OOH, respectively, to the 1/0O port ASO. The ti ner

def aults to bBbi Sgafensetbmatp e@xh pracassor indicateuiite thneqube@maéa@heshe

t he A/VéI:ontroIIef fggrocegsor ? i_\ts t he ?dd:{] § ?f t he mteiru t
handl i ng. routTae: SISl ABF BBV IRR ARG PO CLE0E T AEYCREMaYarD  ead
one or nore hyhRm gjfd)HbtrESdlﬁ/Qhécﬁnh@ﬁvﬁrétaﬁ@bxtﬁhl ch corresponds to the
| / O coprocessor. ring each read *of 1/0O port ASO, the A/V controller/

coprocessor 32 to Thes d!@ccepmmssbo QGpMiGMtSBGHtQFhebébyhal If@Mwwgwga

data transfer be ween Cﬁél ndtt} | / QO _coproc 2 §<[
coprocessor 387 ‘PPSaI \%\&@ vESo HE Yyt g)t"b & FE?HSEOZFFJH‘ 8°'E ﬁﬁcwq n
response to idignpRiniGatidh Faek@& frohethOMHutddhtés,aB) %&h&gsx&%hawﬁ the

nunber of expirations of ms tine since the |ast interrupt

acknow edge ®ggise., émddete&nulplparthﬂ ptasence arhalssanpecoica meatridge hd inwedasdy  of

/0 device MesSANRS: LonRSetbl NALRL pedsdifed HEatTaticd dt Al xS diBn device or
CD drive in the expansion connector, (4) a system reset, and (5) an 1’C
nonvolatile RAM (NVRAM} interface. The /O coprocessor 36 also
implements an optional DSA compact disk control serial line to aliow
communicatiens with an optional CD device.

The 50 ms timer ts implemented by configuring the watchdog timer
of the 68HC705 l/O coprocessor 36 to expire at regular 50 millisecond
intervals. Each time the watchdog timer expires, the /O coprocessor 36
interrupts the CPU 30 using analog interrupt O (AIO} of the A/V
controller/coprocessor 32 (the A/V controller/coprocessor interrupts the
CPU via the IRQ line in response to the /O coprocessor. pulling AIO loaw).
The CPU enables and disables the 50 ms timer by writing either the byte
OFOH or the byte OOH, respectively, to the {/0 port ASO. The timer defauits
to being enabled.
During the xnterrupt acknowledge cycle of the CPU, the A/V

controller/ coprocessor asserts the address of the interrupt handling routine.
The interrupt handling routine causes the CPU 30 to read one or more bytes
from the 16-bit {/O port ASO, Which corresponds to the 1/0 coprocessor.
During each read of /0 port ASO, the A/V controlier/ coprocessor 32 to



timer is disabled, then the |ower nibble of this byte will be zero. If nore
t'han 15 nessages have been received, then 15 is sent in the upper nibble
and any, remaining nessages are sent during the next transfer. Dependi ng on
the contents of this first byte, the CPU m ght read subsequent bytes from_
the I/ O coprocessor 36, which will, for the-nbst part, be packets of data..
frominput devices. Typically, the input devices wll only send nessages
when their respective states change, thereby keepi ng nmessage transm ssion
frequency very low. The input device 18 and all other input devices are
connected to the I/O coprocessor 36 via the serial data |ink 22. The

I ndi vi dual i nput devices (e.g., the input device 18) transformthe
novenments of the control devices into a format suitable for transm ssion
along the serial link 22. The input device 18 sends data packets via the

serial data |deMsctdZhlelt/bNtopriebBri®6 ] thetebPalidiihg Redatpirahsrs thalvain t he

structure of the data packets differ depending on the type of input device.
Coor di nat e t yihe @BV 3@andntheséO earmegssey36i ck, touchpad, etc) have a

diff d S\ f |
(keyboar d, “ai gi Lal 11y 2P| SprdbEriatide i thi &= Ay uhe iR tadle FRFes,
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and any, remaining messages are sent during the next transfer. Depending

on the contents of this -first byte, the CPU might read subseguent bytes
from the 1/0O coprocessor 36, which will, for the most part, be packets of
data from input devices. Typically, the input devices wiil only send
messages when their respective states change, thereby keeping message
transmission frequency very low.

The input device 18 and all other input devices are connected to the
1/0 coprocessor 36 via the serial data link 22. The individual input devices
(e.g., the input device 18} transform the movements of the control devices
into a format suitable for transmission along the serial link 22. The input
device 18 sends data packets via the serial data link 22 to the system unit
12. As will be explained below, the structure of the data packets differ
depending on the type of input device. Coordinate type devices {mouse,
analog joystick, :couchpaq, etc) have a different ;iata packet s‘;ructure than
a switch closure type of device (keyboard, digital joystick, switch pad, etc).

The serial controller link 22 consists of three (3} lines: a data
recetve line, a VCC (+5 VDC} line, and a ground_'line. The 68HC705

implements the data receive line of the controlier serial link using the -



singl e device physically connects to the data processing unit 12. For -
exanple, if a so-called nouse pointing device is added to the system 10,
the nouse is connected to the input device 18, which is connected to the
processing unit 12. The cartridge sense and expansi on sense are for
determning the presence or absence of a cartridge 14 in each cartridge
connector or the expansion connector and sl0 rpl enented by having the 1/0
coprocessor 36 poll a pin of the cartridge connector 28. The pin is pulled
to a logical ONE by a suitable pullup resistor (not shown) on the system
pl anar and a properly connected cartridge 14 pulls the pin to a | ogical
ZERO. Thus, a ONE at each cartridge sense indicates the abSence of a
cartridge 14 and a ZERO indicates the presence of a cartridge 14. Likew se,
a ONE the expansion sense indicates the absence of an expansi on device,

such as an oM Tﬂﬂ%d e 8Ritsy s ZERls! Bﬁ:‘ g2 e Sighlka ’EH FLNSEdOds
expansi on devi ce. /' O coprocessor 36 inplements an I[err]C nonvol atile-

RAM ( NVRAM) intertaceate sesial alevices iusing dhel well |l¢rgowrheasm¢tmmsu@ffosngt-byt es
of nonvol at
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transfer: 01 Hindicates a wite from NVRAM and 02H i ndicates a read from
NVRAM The &ffigie devipe cploysieailys copnectss ta thepdatas prpreassingimosy 12.  For
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the moyse is connected to the input device 18, which is connected to the
p:rocessing unit 12.

' The cartridge sense and expansion sense are for determining the
presence or absence of a cartridge 14 in each cartridge connector or the
expansion connector and is implemented by having the {/O coprocessor 36
poll a pin of the cartridge connector 28. The pin is pulled to a logical ONE
by a suitable pullup resistor (not shown] on the system planar and a
properly connected cartridge 14 pulis the pin to a fogical ZERO.. Thus, a
ONE at each cartridge sense indicates the absence of a cartridge 14 and a
ZERO indicates the presence of a cartridge 14. Likewise, a ONE the
expansion sense indicates the absence of an expansion device, such as an
optional CD drive, and a ZERO indicates the presence of an expansion
device.

The /O 'coproce‘ssor 36 implements an [*C nonvolatile RAM
(NVRAM) interface to read, write, and verify the contents of 512 bytes of
nonvolatile system RAM. The NVRAM (not shown) corhprises a PCF8594
manufactured by Philips Semicémductor and is in ci'rcuit communication

with the {/O coprocessor via the {?C interface. More than one PCF8594 can



NVRAM only the bottomtwo segnments (0 and 1) are used. For both reads and
wites, the next byte is the sane-the next byte is witten by the CPU and
is the address of the byte being accessed within the segnment. The |ast byte
is either witten to or read fromthe I/O coprocessor by the CPU and is the
data byte read fromor to be witten to the NVRAM In the alternative, the
|/ O coprocessor can be inplenented in otherlbhays. For exanple, a tristated
readabl e shift register mght suitably receive the information fromthe
serial data link 22. In that case, the CPU 30 periodically reads the shift
regi ster to access the data packets frominput devices. The first decode
chip (not shown) is in electrical circuit conmmunication with the CPU 30,
the A/V controller/ coprocessor 32, and the two cartridge connectors 28
(the other not shown). The first decode ehip accepts as inputs the upper

two address pli @&%aa%gtfag%.%wm&@m%me%%@h eTd GcrRgahit NRANESS

space of the 80376 Into four 4 negabyte regions, represented by
t hree chip setheee-Hyitaeequenae i§ arsedhe Adlattree dytes ene@ccessed hionigh WOher

not shown) and o for . the A/V controll er/ copragessor 32. The e our
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four - megabyte regions are decoded to two cartridge connector chip selects.
The second depoueessonigsegmentsardvessi Jhedewer aibhiplof teistbythéndinatesstheect

[or Lhe expatst o comect o SR e socond ASeohoeall i gol SHicil
Carnector, SRS NVRURUETERS ubys: s gagtipd e apse e | e
at F20000H. cohrespandnd tona REDOYE tsegréiRFBH N¥RAM. oIVt 12 bytes of
NVRAM, only the bottom two segments (O and 1) are used. For both reads
and writes, the next b.yte is the sarﬁé—the next byte is written by the CPU
and is the address of the byte being accessed within the segment. The last
byte is either written to or read from the 1/O coprocessor by the CPU and i
is the data byte read from or to be written to the NVRAM.

In the alternative, the /O coprocessor can be implemented in other
ways. For example, a tristated readable shift register might suitably receive
the information from the serial data link 22. In that case, the CPU 30
periodically reads the shift register to access the data packets from input
devices.

The first decode chip (not shown) is in electrical circuit
communication with the CPU 30, the A/V controlier/ coprocessor 32, and
the two cartridge connectors 28 (the other not shown). The first decode
chip accepts as inputs the upper two address lines of the SYSTEM bus 31, '
decodes the 16 }negabytg address space of the 80376 CPU 30 into four 4
megabyte regions, represented by three chip select lines: two for the
cartridge connectors 28 {the other not shown) and one for the A/V
controller/coprocessor 32. The .upper four megabytés and the lower four

megabytes are decoded to the A/V controller/coprocessor chip select and



t he second decode chip for use by the expansion connector 39. This bl ock of
ROM decoded by the second decode chip is used to add ROMto the system 10
via the expansi on connector 39. The data processing unit 12 also has a pair
of cartridge connectors (one indicated at 28, the other not shown) for
placing a cartridge 14 in circuit comunication with the CPU 30 and ot her -
system conponents. The cartridge 14 connects 12 +he connector 28 of the ~
data processing unit 12 via a gold plated 62-pin (two rows of 31
conductors) edge card connector 26. The processor unit 12 has two cartridge
connectors 28 for accepting the edge card connections of the edge card
connector 26. The cartridges 14 have gold plated card edge connections to
mat ch the conductors of the connectors 28, allowing the cartridges 14 to be
pl uggably connected to the processor unit. 12. The foll ow ng signals are
conmmuni cat eq, t o_ext ernal . ces vrg the cartridg con‘ﬁét S 28 e ot her

not shown): Ry R r&rgalggtgs vigm Fgﬁoﬂ'éearsee geode 9\ecfa %?1 nd,

anal og i nt efdgpfectoPhip gg@% cart ridge has a unique interrupt), GPIO 2 or
3 (each cartridge has a unique chip select), a lock [ine (whichis a
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t he processor unit 12 has a single 11 2- two rows of 56 pins each) edge
card expansmmmmneaﬂmlomthé'ﬁéfsé'WnbusB%M@ﬂme@dm@bpdmrm& to
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the second decode chip for use by the expansion connector 38. This block

of RO\, decoded by the second decode chip is used to add ROM to the

system 10 via the expansion connector 39.

J The data processing unit 12 also has a pair of cartridge connectors
{one indicated at 28, the other not shown) for placing a cartridge 14 in
circuit communication with the CPU 30 and other system components. The
cartridge 14 connects to the connector 28 of the data processing unit 12
'via a gold plated 62-pin {two rows of 31 cond—uctors) edge card connector
26. The processor unit 12 has two cartridge connectors 28 for accepting
the edge card connections of the edge card connector 26. The cartridges
14 have gold_ plated card edge connections to match the conductors of the
connectors 28, allowing the cartridges 14 to be pluggably connected to the
processor unit 12. The following signals are communicated to external
devices via the eartridge connectors 28 (the other not shown}: SYSTEM
bus 31 signals, a cartridge sense line, power, ground, analog interrupt 1 or
2 {each cartridge has a unique interrupt}, GPIO 2 or 3 {each cartridge has
a unique chip select), a lock line {which is a typical signal of the 80376 and
80386SX SYSTEM bus 31), and a cartridge select, which is generated by

the first decode chip. In the alternative, the signals needed to connect to



foll owi ng signals are conmmuni cated to external devices via the expansion
¢connector 39: SYSTEM bus signals, an expansion connector 39 sense |line,
power, ground, CAS and RAS |ines, and an expansi on connector 39 sel ect,
which is generated by the second decode chip. In the alternative, the
signal s needed to connect to an optional CDydrive can al so be connected to
external devices via the expansion connector 39. The programcartridge 14
conprises a program ROM 40 and a decoder 42. In the alternative, the
decoder 42 can be designed into the processing unit 12. The program ROM 40
contains code suitable for execution on the CPU 30 in a read only nmenory
format. In the alternative, other nenory types, such as battery-backed RAM
can be used as the storage device in the cartridge 14. The program ROM 40
is in circuit comunication with the CPU 30, as shown in Figure 1 A The

address decodgrodifoihit BDN¢HUE &aH LiddIge ddnhesede® ElRrhsl aeWcQé thfthtehe
ADDRESS bus to a nenory range appropriate for the program ROM 4

generates a chrtpdgelmﬂnentgnéﬂB 44 required by the ROM 40, as is vvel t known
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(" PAL" referrlng to the well known European television signal standard)
encoder 52, tre aleshceditgibalpltggalviyl ognnmteértoerw:e aratespdroumiit gi 2.al The
converter/ cpqpressor/deco ressor JD (?
ollowing signals are commu tcate to external devices via the expansion

connector 32: SYSTEM' bus signals, an expansion connector 39 sense

line, power, ground, CAS and RAS lines, and an expansion connector 39

select, which is generated by the second decode chip. In the alternative,

the signals needed to connect to an optional CD drive can also be

connected to external devices via the expansion connector 39.

The program cartridge 14 comprises a program ROM 40 and a
decoder 42. In the alternative, the decoder 42 can be designed into the
processiné unit 12. The program ROM 40 contains code suitable for
execution on the CPU 30 in a read only memory format. [n the alternative,
other memory types, such as battery-backed RAM can be used as the
storage device in the cartridge 14. The program ROM 40 is in circuit
communication with the CPU 30, as shown in Figure 1A.

The address decoder 42 within the cartridge 14 decodes the full
‘width of the ADDRESS bus to a memory range apprbpriate for the program
ROM 40 and generates a chip select signal 44 required by the ROM 40, as
is well known in the art. The address decoder 42 is implemented in a 16V8
programmable array logic {PAL), which is well kndwn in the art and is

manufactured by numerous manufacturers, e.q., AMD Corp. if the decoder



54, and an RF nodul ator 56. Each is connected as shown in the Figures. The
Audi o/ Vi deo control | er/ coprocessor (A/'V controller/ coprocessor) 32

el ectronics are largely contained within one nassive custom | ogic chip,
known as an ASIC (Application Specific Integrated Circuit). An AV
control |l er/coprocessor 32 neeting the description herein can be purchased
fromMsU Ltd., 270 Upper 4th Street, Wtanl@ate West, Central MIlton
Keynes, MK9 1DP Engl and. The A/V controller/coprocessor 32 contains a
processor ‘interface 60, a processor cache 62, a nenory interface/refresh
64, a.video controller 66, an interrupt controller 68, a video blitter 70,
an optional CD bl ock decoder, a digital signal processor (DSP) 74, and a
DSP nenory 76. The processor interface 60, the nenory interface/refresh 64,
and the video controller 66 are referred-to collectively as the

vi deo/ menor 4G9 akERYed inf thel PRCRSSIRUAR T, Yhes thé Sélebl 40 QERIALAY, UNi t
30, and other devices |ie outside the A/V control |l er/coprocessor 32. The -

AV cont r ol temmwpcstass to thg RQM0 dyethe aen®@VEMS.-bus 34 from the SYSTEM
b 31, thereby igolat.ing th U 3 romthe. tem ne Thys, the
SYSTEM bus o4 el SEITRANG)Y £ FiaAd &8 A A AR ot Rpudg i
nmenory 33. igheHdwil ddimecYed Ed/thé U \VB8ortr8liér/doprocessddr 32 POt Additidwal

masters (in order from highest priority to lowest priority, respectively):
t he nenory ¢ieduitryh3B4comprises dour clnvicas:| @r vigeo digitepta-enalogooonventer

decod _sh D Ltter .70 d the CPU 30 (th h
he_pr ocescidrn bRG S0 SENTSEIPALITERL: b frifd zo R Waldeidih EGFRGHN | e
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controller 67 control's the changing priorities of the devices, as described
herei n, andanajogrioedigitel tenverter/ compressondeccmpassar (ADEVDACGIEORACkes

wthin the é‘/l-,v and natnr lgtl:lrs{n/:lglo o562 Sé)archsxzs' co'?'lonrec ad ggls%’ov&rb th gi:eUFigures.
| _lhe AudiolVideo controller/coprocessor {(A/V contro!ler/
coprocessor] 32 electronics are largely contained within one massive
custom logic chip, known as an ASIC (Application Specific Integrated
Circuit). An A/V controller/coprocessor 32 meeting the description herein
can be purchased from MSU Ltd., 270 Upper 4th Street, Witan Gate West,
Central Miiton Keynes, MKS 10P England. The A/V controller/coprocessor
32 contains a pracessar interface 60, a processor cache 62, a memory
interface/refresh 64, é video controller 66, an interrﬁpt controller 68, a
video blitter 70, an optional CD block decoder, a digital signal processor
(DSP) 74, and a DSP memory 76. The processor interface 60, the memory
interface/refresh 64, and the video controller 66 are referred to collectively
as the video/memory controller 67. The system memory 33, central
praocessing unit 30, and other devices lie outside the A/V
controller/coproc;assor 32:

The A/V controller/coprocessor 32 generates the SYSTEM' bus 34
from the SYSTEM bus 31, thereby isolating the CPU 30 from the sy’stem
memory 33. Thus, the SYSTEM; bus 34 electrically ¢onnects the various
devices to the system memory 33. Sharing the SYSTEM’ bus 34 are six



30 has the lowest priority of all bus masters until an interrupt occurs.
Thus, the arbitrator is in circuit communication with both the CPU
interface 60 and the interrupt controller 68. The cache 62 is not a cache
in the sense that it prefetches instructions for the CPU 30. Rather, the
cache 62 is a 512 x 16-bit static RAMIocatpgd at F14000H to F143FFH that
can be used by the CPU 30 for variables, stack, or program code to speed up
program execution. The video/ nenory controller 67 (the processor interface
60, the nmenory interface/refresh 64, and.video controller 66) controls the
SYSTEM- bus 34, and provides the nenory timng signals (e.g., CAS, RAS .
wite enable, etc.) for nenory devices attached to the SYSTEM bus 34, as
is well known in the art. It suspends bus naster operations durihg video
lines for brief periods to fetch any video display data, and to refresh
dynanmi ¢ RAM FBB&Me dus ahdstefO iy ofder fron rHighésc priviity tohiowedd Bhoritife
video controller 66 has a flexible video timng generator that can_be |
programed t fesnactivelyk ethenfempry reficesh a4 e Vigae copsralist 68. anceptienala8o
VGA st andard ' | I t] '
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Thus, the arbitrator is in circuit communication with bpth the CPU interface
60 and the interrupt controller 68. '

The cache 62 is not a cache in the sense that it prefetches
instructions for the CPU 30. Rather, the cache 62 is a 512 x 16-bit static
RAM located at F14000H to F143FFH that can be used by the CPU 30 for
variables, stack, or program code to speed up program execution.

The video/memory controller 67 {the processor interface 60, the
memory interfacefrefresh 64, and video controller 66} controls the .
SYSTEM bus 34, and provides the memory timing signals (e.a., CAS, RAS,
write enable, etc.} for memory devices attached to the SYSTEM' bus 34,
as is well known in the art. [t suspends bus master operations during video
lines for brief periods to fetch any video display data, .and to refresh
dynamic RAM (DRAM). it also controls the interface with the CPU 30.

. The vidéo controller 66 has a fiexible video timing generator that

- can be programmed to suit different TV standards and monitors up to a 640
by 480 VGA standard. The exact video format is controlled by setting
various registers in the A/V cbntroﬂer/ coprocessor: horizontal period,

horizontal sync, horizontal blanking end, horizontal blanking begin,



range of the 80376 CPU 30 into the followi ng menory map: 1 MB of system RAM
-(OO00OOH - OFFFFFH), 4 MB for the first cartridge ROM (400000 - 7FFFFFH), 4
MB for the second cartridge ROM (800000 - BFFFFFH), 64 KB of internal
menory for the audio/video controller/coprocessor (F1000CH - F1FFFFH), -
and a 128 KB bl ock of system ROM ( FEOOOOH -4 gFEFFFFH). The 64 kil obytes of-

i nternal nenory conprises palette RAM blitter registers, and DSP registers
and nmenory. The pal ette address range was stated above. The blitter

regi sters extend fromthe range F10400H to F107FFH. The DSP nenory extends
fromF1OBOOH to F18000H. if the optional CD drive is added to the system
the follow ng regions are added to the nmenory map: another 1 MB of system
RAM (100000H - 1 FFFFFH) and 128 KB for the CD drive (FCOOOOH - FDFFFFH).
The interrupt controller 68 interfaces six internal interrupts to the CPU
30: video ihbfizonyal displghesegipr i looriizontal display and, dreriganta fewch) begimal og
interrupt 1 (All), anal og 'p‘iterrupt qu(qu E% CD‘(FB*-OClk decpder .| r]terrupt,
and DSP i nt BPFigeptal f?ﬁﬁ@sec“&p qszanfal vertical SYuG FTHER RGN ¥P AR SV r cal | y
clears an 'Uéﬂg{a;ﬂBliaﬂwéﬁ:faf\ggy&%éai?ﬂlatfﬁm@b int, DRreicHl Blsphi} bagiknovttrage

cycle. A mas S e for each of The interrupts. -17- The
blitter 70 diphayweaphiideo imecngaoanddight pen registers. dpexider epntraker®ei on,

acting as a hardware graphics subrautine _for .the CRU 30.qr DSP 74. |t
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command set s%rom sys?%gnFnemry 33. It becones bus master through blitter
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range of the 80376 CPU 30 into the following memory map: 1 MB of
system_RAM (O00000H - OFFFFFH), 4 MB for the first cartridge ROM
(40000-0 - 7FFFFFH), 4 MB for the second cartridge ROM (800000 -
BFFFFFH), 64 KB of internal memory for the audio/video
controller/coprocessor {F10000H - F1FFFFH), and a 128 KB block of system
ROM (FEOOOOH - FFFFFFH). The 64 kilobytes of internal memory
comprises palette RAM, blitter registers, and DSP registers and memory.

The palette address range was stated above. The biitter registers extend
from the range F10400H to F107FFH. The DSP mémory extends from

F10800H to F18C00H.
if the optional CD drive is added toc the system, the following

regions are added to the memory map: another 1 MB of system RAM
{100000H - 1FFFFFH) and 128 KB for the CD drive {FCOOOOH - FDFFFFH).
The interrupt controller 68 interfaces six internal ?nterrupts to the

CPU 30: video ir{terrupt (highest priority), analog interrupt O {AlQ}, analog
interrupt 1 {(Al1}, analog ir;terrupt 2 ‘(AIZ), CD block decoder interrupt, and

i DSPinterrupt {lowest priority). The interrupt controller automatically clears
an interrupt when the CPU 30 berforms the interrupt acknowledge cycle.

A mask bit is available for each of the interrupts.



to give up the SYSTEM bus 34 to the CPU 30 when an interrupt occurs. The
CPU 30 is the lowest priority bus naster at the systemlevel; however, it
has conpl ete control of the other hardware, therefore, the use of the
SYSTEM bus 34 is entirely under CPU 30 programcontrol. The blitter 70 has
a versatile conparator to allowintelligeni7blitting operations, and a

| ogic function unit (LFU) to generate the output data. The logic function
unit can conbine the contents of the data registers in a nunber of useful
ways to produce the output data and the conparator can performcertain
conparisons on the data to inhibit wite operations, and optionally stop
blitter operation. The logic function unit generates the output data, which
is witten to the destination in systemnenory 33. It can perform any

| ogi cal conbination of the source and destination register pixels. "Source
dat a pi xel s" can TDee HditertZdl i aqgrephidseprosiessoe foniast scdeem updgtes endor t he

data pattern data register. The LFU sel ects any of the_four I
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for sound 1o give up the SYSTEM’ bus 34 to the CPU 30 when an interrupt occurs.
The CPU 30is the Iow-est priority bus master at the system level; however,
it has complete control of the other ﬁardware_, therefore, the use of the
SYSTEM’ bus 34 is entirely under CPUJ 30 program controi.

The blitter 70 has a versatile comparator to allow intelligent blitting
operations, and a logic function unit (LFU) to generate the output data. The
logic function unit can combine the contents of the data registers in a
number of useful ways to produce the output data and the comparator can
perform certain comparisons on the data to inhibit write operations, and
optionally stop blitter operation.

The logic function unit generates the output data, which is written
to the destination in system memory 33. It can perform any logical
combination of the source and destination register pixels. "“Source data
pixels” can be selected from either of the source data register or the data
pattern data regilster. Tha LFU selects any of the four Boolean minterms (A
& B, A& B.A& § and A & é) of the two sets of input data from the data
registers, and generates the logical OR of the two selected minterms. This
allows any logical combination of input data; thus 16 functional possibilities

exist.



synthesis, operating at up to 33 mllion instructions per second (MPs). It
has access to the SYSTEM bus 34 via a DSP DVA controller (not shown),
which allows it to read and wite bytes or words into system nenory 33.
These transfers occur in short bursts, and are under DSP program control.
The DSP 74 actually executes prograns and stores data in its own private..
hi gh- speed nenory 76. The DSP 74 audi o cobr%%e‘Ssor IS a general purpose
arithnmetic coprocessor with sufficient power to inplenment a high
performance nmusi ¢ synthesi zer. Synchronous serial outputs are provided for
a generation of stereo audio signals with 16 bit precision, giving a sound
quality normally associated with conpact disc technology. The DSP 74 is
m cro- progranmable fromthe host CPU 30 and the instruction set is
sufficiently flexible to enable the user-to programthe device to fulfill
many di fferent f uhloe iconparaasr earepqn‘iotrm alivfaf'iemmf comparidats of thewuksits

synt hesi zer Such applications m ght e algorithmgc. speec
gener ati on, a’ihﬁ SoUrRe. e ENAtiony qr&@pa ‘%Iatr ﬂ?ﬁm‘fﬁékﬁﬁ'&ﬁégm'&nd

three-di ”ert%&ﬂﬁbngra%hhéts th@ﬁ@%?@ﬁératé?ﬁn HeRbiSigRae ?ﬁéYrﬁ{ngntasﬁ i ECt ure

(separate program and data buses) for maxi num data throughput. e P 74
has an ari tusest ito Irdgbtt anwcrlt(amp#ratm cénd exptioreadlya ttarsdqarmem)hbtxmg by

16-bit hardware - mul ti / acc | ate as we) tio
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-unit, whichy ggw@sﬁﬁp%%t%ﬂse%r Ebﬁxsﬂﬁ{ daé‘dﬁonTQﬁdéwt%trhb& rgeséJSP 74
Is a 16-bit a hmetic logic unit, with the sane functions as a xas
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operations are engcode nstrucgti un structions, can be
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arithmetic dyagheds! oPRrafifd bt up to 33 million instructions per second (MIPs). [t
has acgess to the SYSTEM ‘ bus 34 via a DSP DMA controller {(not shown},
which allows it to read and write bytes or words into system memory 33.
These transfers occur in short bursts, and are under DSP program control.
The DSP 74 actually executes programs and stores data in its own private
high-speed memory 76.

The DSP 74 audio coprocessor is a general purpose arithmetic
coprocessor with sufficient power to implement a high performance music
synthesizer. Synchronous serial outputs are provided for a generation of
stereo audio signals with 16 bit precision, giving a sound quality normally
assoctated with compact disc technology. The DSP 74 is micro-
‘prqgrammab#e from the host CPU 30 and the instruction set is sufficiently
flexible to enable the user to program the device to fulfill many different
functions that are quite different from that of "music synthesizer.” Such
applications migi:tt inc!udg algorithmic speech generation, audio analysis
using fast Fourier transform techniques, and three-dimensional graphics
rotations. The DSP 74 uses Harvard architecture {separate program and
data buses) for maximum data tﬁroughput. The DSP 74 has an arithmetic
logic unit (ALU)}, which features a hardware 16—bit- by 16-bit hardware



The DSP 74 has a DSP nenory 76 associated with it. The DSP nenory 76
conprises program RAM data RAM a register/constant table, and a sine ROM
(all not shown). The DSP nenory 76 in general is accessible in both the
DSP's internal address space as well as the address space of the system
menory 33. The DSP program RAMis 512 1 8-hkig words. These | ocations can
only be witten by the CPU 30, and are programread-only as far as the DSP
74 is concerned. Program RAM does not appear in the DSP internal address
space. The program RAM i s not accessible to the host when the DSP 74 is
runni ng, but is accessible when the DSP is idle. The DSP 74 al so has a
serial audio digital-to-analog convertor (DAC) interface. The serial DAC
interface allows the DSP 74 to both drive a synchronous serial (I[err]S or
simlar) DAC, and to input data froma synchronous serial data source such
as a CD dri wauititg/adaisoulgte es avelbas gddifon, isabtvagtioon endlipgical tigmtisrsssor

32 connects t he external video. DAC .50, Il ch converts the eighteen bits:
of pixo i n D0eterie s § Perdts i giyiag prfl g dateraks'dfe AL ere
vi deo contrgbdrefico6 i nto an RE signal 80, as is well known in the art.
Each col or channel__(R 80a, (G 80b, and_B 80c) of the video DAC50 is

i npl ement ed - 2bhe Ap within toRDSEsY 449 16-bis adimgticl@gigunit. avigh $her | as

shown in Figure 1C. The devices ip Figure 1 e in circuit co ni,cation,
25 shown.  TIPPEopEPEs 88 2 Farad et Gtplt7 40 &) cwifert iy SEEWE LTI o) o
Wi th the valaescCoitiwon atithfieticdpdratiohgreendded 4simStiction8BuhSomnidi?222.
Referring once again to Figure 1 B, the RG3 signal 80 is converted to an

NTSC conposiinstructiesssiagi perfored iy dirstyrattiagspdée AU mode NESeYiHaL
cpeoger 52 tecth ol PR B ARl P bifoE Rl g VYN stonal s o4

The DSP 74 has a DSP memory 76 associated with it. The DSP
memory, 76 comprises: program RAM, data RAM, a register/constant table,
and a sine ROM (all no{ shown). The DSP memory 76 in general is
accessible in both the DSP’s internal address space as well as the address
space of the system mémory 33. The DSP program RAM is 512 18-bit
words. - These locations can only be written by the CPU 30,'and are
program read-only as far as the DSP 74 is concerned. Program RAM does
not appear in the DSP internal address space. The program RAM is not
accessible to the host when the DSP 74 is running, but is accessible when
the DSP is idle.

The DSP 74 also has a serial audio digital-to-analog convertor (DAC)
interface. The serial DAC interface allows the DSP 74 to both drive a
synchronous serial (1*S or similar) DAC, and to input data from a
synchronous serial data source such as a CD drive.

The video controlier 66 of the AV éontrollerl coprocessor 32
connects to the extemaikvideo DAC 50, which converts the eighteen bits
of pixel information 78 (six bits each of red, green, and blue) from the video
controller 66 into an RGB signal 80, as is well known in the art. éach color

channel {R 80a, G 80b, and B 80c} of the video DAC 50 is implemented



Al'V control |l er/ coprocessor 32, and the red 80a, green 80b, and bl ue 80c

vi deo out puts, which are generated by the video DAC 50, and generates a
conposite video signal 90 in the well known NTSC or baseband vi deo format.
In the alternative, the well known PAL (European television signal
standard) format can be generated. The conposite video signal 90 is
connected to external devices with a single 4®mal e RCA type phono jack (not
shown), as is well known in the art. In the preferred enbodi nent, the

NTSC/ PAL encoder 52 is a CXAl 145, manufactured by Sony Corp. In the
alternative, an MC1377, manufactured by Mdtorola Corp. can be used. The
audi o ADC/ DAC/ CODEC 54 is linked to the DSP 74 with a serial link 96
conformng to the well known Philips I[err]S protocol. The ADC/ DAC/ CODEC
54 converts analog data to digital data, -and vice versa, and conpresses and
deconpr essesvith gntR2R dasistorfhee ARG/ N2 CORECabeistar} asishoven axFyural1Gt er eo
anal og data_97a-97b from.optignal mcrqophgones to the AV

control | er/ d8Fr BewSEsinsbigure d (; 3g¢ d”l%’iﬁ&'ﬂtscgffﬁ“'é"'}"ﬁaﬁf’ﬁ @én#é%‘{"é‘d the

external de T
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| ine out signals 98a-98b. These si ] s 98a-98b conn ed to external
devi ces, such as BSfeENg 08%5%%9‘( %@’%ﬂ(ﬁnﬁ- evﬁ%ﬁ SIgRaY é‘POR@ﬁE one

jacks, as ag k:qﬁggm o
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ADC/ DAC/ e replace
video outputs, which are generated by the video DAC 50, and generates a
composite video signal 90 in the well known NTSC or baséband video
format. In the alternative, the well known PAL (European.te!evision signal
standard} format can be generated. The compasite videc signal S0 is
connected to external devices with a single female RCA type phono jack
{(not shown), as is well known in the art. In the preferred embodiment, the
NTSC/PAL encoder 52 is a CXA1145, manufactured by Sony Corp. In the
alternative, an MC1377, manufactured by Motorola Corp. can be used.
The audio ADC/DAC/CODEC 54 is linked to the DSP 74 with a serial
link 96 conforming to the well known Philips 1S protocol. The
ADC/DAC/CODEC 54 converts analog data to digital data, and vice versa,
and compresses and decompresses digital data. The ADC/DAC/CODEC 54
interfaces external stereo analog data 97a-87b from optional microphones
to the A/V cont.roller/cogrocessor 32. The audio inputs Q?a—97b are
connected to external devices with a standard stereo 1/4" connector. The
audio ADC/DAC/CODEC 54 alsoc interfaces digital data from the A/V
controller/coprocessor to external devices by generating left and right audic

line out signals 98a-98b. These signals 898a-98b are connected to external



TDA1311 DAC manufactured by Philips. If this chip is used, the ADC and
CODEC functions will not be avail able. The RF nodul ator 56 nerges the
conposite video signal 90 fromthe NTSC/ PAL encoder 52 with the left and
right audio line out signals 98a and 98b fromthe audi o ADC/ DAC/ CODEC 54
onto a carrier frequency to generate an RF video signal 22 that is suitable
for being directly inputted into the TV ¥6.21Te generate the differént PAL
(Eur opean tel evision signal standard) and NTSC formats a different RF
nodul at or and crystal nust be used. The RF video signal 22 is connected to
external devices wth a single femal e Type F coaxial connector, as_is well
known in the art. The systemreset is inplenmented by giving the I/0 '
coprocessor 36 control over the reset signal of the AAV

control |l er/ coprocessor 32, which in turn-controls the reset signal of the
CPU 30. The d#licé$, soh sooptiodalidpeakefs topshoeay aviti3twbderade RQAphesist em
10 by causing the I/0O coprocessor. 36 to resetthe, .

AV
control | er/ JapK®caS SBR, Wl ikeWR 1R ThE FEsAS W?{g*ﬁﬂg QE‘PV"I"hQ“CPUd@au@és t he
1/ O control 'sqga%f% §§9§8ﬁ1§r§‘f%¥§£8&& 5 She B Wde%'zagnélgﬁzpyt e OFFH to 170

port ASO In I'tron, opr ocessor nonitors the
opti onal reset swiinhchhéngptrefelied )erhbodintents ydiee MBEMD AYEODEDQEe 54y 48 em when

it detects a _switch closure. [lcon based] Referring Referring now tq Figure
2, a screen @P4gSy PEOUFaIcsed RY \@'VéF‘ﬂt ﬁ%"'\‘%@‘!ﬂ%ﬁ’&h ¢ BRPeSPHHNSystem -

di splay 16 i&; LI r ' Ligu, 200 el RGgg et
i con 202, a 'ﬁ'ﬁ%ggwgnﬁﬁ"ﬁ’&tﬁg ﬁ%n&tz 4?%\ lg é?fqbcat ab?g,l %g{i@%& nagenment
Menu 206 wi tgrogeammakbiysttemudtansagdiaintandpdtitensatdird afd both progeamivaldy r at ed

enbodi ment, the s{em Man nt icon is shown as "stop sign,"” but may
al so be any ‘Eﬂ"ﬁé‘?sp{efci RY t%‘fnﬁg???%uch as an "exit sign." The System
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TDA1311 DAC manufactured by Philips. If this chip is used, the ADC and
CODEC fur;ctions will not be available.

The RF moduiator 56 merges the composite video signal S0 from
the NTSC/PAL encoder 52 with the left and right audio line out signals 98a
and 98b from the audio ADC/DAC/CODEC 54 onto a carrier frequency to
generate an RF video signal 22 that is suitable for being directly inputted
‘into the TV 16. To generate the different PAL (European television signal
standard} and NTSC formats a different RF modulator and crystal must be
used. The RF video signal 22 is connected to external devices with a single
female Type F coaxial connector, as is well known in the art.

The system reset is impliemented by giving the {/O coprocessor 36
control over the reset signal of the AfV controlier/coprocessor 32, which in
turn controls the reset signal of the CPU 30. The CPU 30 can command
the 1/O coprocéssor 3§ to reset the system 10 by causing the /O
coprocessor 36 to resetthe A/V controller/coprocessor, which in turn resets
the CPU 30. The CPU causes the /O controller to generate a system reset
by writing the byte OFFH to /O port ASO. In addition, the I/O coprocessor
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sel ection thereof. Furthernore, the illustrated enbodi nent maintains the
Syst em Managenent icon 202 in the screen foreground, thus naking it always
avai l able to the user. The System Managenent Menu 206 incl udes the
followi ng options: Restart Gane 208, Reset stem 210, New Cartridge 212,
and Exit Menu 214. The System Managenent NMe 206 is of a "w ndow' |ike
nature and di spl ayabl e only when active. Furthernore, System Managenent
Menu may appear anywhere on screen 200 and al ways appears in the
foreground. The novable pointing icon 204 is shown as a hand synbol, but
may take the form of any appropriate synbol or shape, such as an arrow,
rocket, or sign. The noveable pointing icon 204 is generated when the user
desires to access the System Managenent icon 202 and thereby the System
Managenent Menu 206. In the illustrated enbodi ment, the user nust generate
a control eved® mbpitbos tba argtienalemmses siwigck (hipt siovimit fantheosysteen|ande, to

informthe system 10 that the user .desires tp access the Syste ager. -
The need forY’FﬁE_tsgé?‘Fef‘ﬁﬁeéﬂ vehen, tdgtecs? ae%ﬁFﬁé‘ﬁ?%‘é'g- lFBWyQ?‘Fé’r‘TjIIJ g%&’"?ﬁat in
certain applicati OrRéXep§hgRow T8 Higafe 92 SerebRRIiSHBY 200 illustrdtive SEHREN

200 is required and it thus beconmes undesirable to allow the user to access
t he System Mayagewbith inayrepheascin gystem disphiay 46ds shoman. Siscciffustraterbitent

' 202 hi i di ' wh t
2 control | ovdBUThA0DN AQoteBL T GRRERLIFon D20 A B VAR PERTShIcon ©
programs may g4 oyndiBralbaatatld SySYSthiVihNEHEaeRBMenuCI06 dith SUVerBIGRREREN

200 at all tinmes and allow the user to access w thout generation of a
control eventMahagement&ptisns 2082 t4t ilotheivgtrated emboditnepti thei Systeoon
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symbol, such as an "exit sign." The System Management icon 202
functions to call up an;:l display the System Manégement Menu upon user .
selection thereof. Furthermore, the illustrated embodiment maintains the

i System Management icon 202 in the screen foreground, thus making it
always available to the user.

The System Management Menu 206 incfudes the following options:
Restart Game 208, Reset System 210, New Cartridge 212, and Exit Menu
214. The System Management Menu 206 isof a “window" like nature and
displayable only when active. Furthermore, System Management Menu
may appear anywhere on screen 200 and always appears in the foreground.

The movable pointing icon 204 is shown as a hand symbol, but may
take the form of any appropriate symbol or shape, such as an arrow,
rocket, or sign. The moveable pointing icon 204 is generated when the
user desires to access the System Management icon 202 and thereby the
System Managerr'\ent Mequ 206. in the illustrated embodiment, the user
must generate a control event, by for example depressing a “reset button™
or the like, to inform the system 10 that the user desires to access the
System Manager. The need for the generation of a control event arises

from the fact thatin certain application programs, such as games, the entire



Col l ectively, the System Managenent icon 202, System Managenent nenu 206,
*and the novabl e pointing icon 204 forman interface to the System Manager.
The System Managenent icon 202 allows a user to access System Managenent
menu 206 via the novable pointing icon 204. Once the System Managenent nenu
206 is displayed, the novable pointing i cork®204 is used by the user to
select fromthe plurality of System Managenent Options 208-214. The user is
now al l owed to effectively control the conmputer system 10's operating
systemfromw thin an application program Referring nowto Figure 3, a
flowchart illustrating the System Managenent routine is shown. The routine
starts at Step 300, which is Power On, and proceeds to Step 302. After
power on, Step 302 displays the System Managenment Menu 206 on display 16
and Step 304 awaits user selection fromthe System Managenent Menu 206.
User sel ect isureen 200r8irphuisbd dnlit thes besesmpssindesitably tooalkw ¢heaset tng
i con 204 over the desired nenu sel ecti,on apd then performn §I i ck" or
butt on depr e2gsiess the System Managementdepn Uieetiys "'%é‘é‘fthF?s?érfg,e" YFHRSt ep

306), the V%L.Qgeme%?@&?.io% @%@fﬂé%&@??&rﬁ@s&g{r’. 3Bpbarind Shiy Githeh t 0

junmp to the Tirst instruction e currently running application program
(i.e. the gatie)user gérmpatifdita cohttdievesntindicetingaiccesbds desiRedt art Gane",

the routine proceeds to Step 310, If the user selects "Reset _System' (in
Step 310 the r oN@hEtRioBRRIRAtion Srag s TRk AW cmeptagh e rerHeey a

reset systS ; ;R{%h?%‘““eﬁgi‘g‘ﬁ QP?E‘&J& $hd BErdenDH6 2% SHIRNes Bl AL Ble LBEr to

conput er at the 1/0O processor 36 has control over the
conput er sysdsdessagithout aefeZRidrgef ar adrettol evartt. sirgsath ttases Capplicativ®O, | f
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used to select the System Management Icon and ailso selection from the
System Management Menu. . . .
Collectively, the System Management icon 202, Systém
Management menu 206, and the movable pointing icon 204 form ‘an
interface to the System Manager. The System Management icon 202
allows a user to access System Management menu 206 via the movable
pointing icon 204. Once the System Management menu 206 is displayed,
the movable pointing icon 204 is used by the user to select from the
plurality of System Ménagement Options 208-214. The user is now
allowed to effectively control the computer system 10’s operating system
from within an application program.
Referring now to Figure 3,- a flowchart illustrating the System
Management routine is shown. The routine starts at Step 300, which is
Power On, and proceeds to Step 302. After power on, Step 302 displays
the System Man.agement. Menu 206 on display 16 and Step 304 awaits
user selection from the System Management Menu 206. User selection is

accomplished by the user positioning movable pointing icon 204 over the

desired menu selection and then performing a "click” or button depression.
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| f*the user selects "New Cartridge,” (in Step 314), the routing proceeds to
Step 316 where CPU 30 operation is interrupted. The CPU 30 now nonitors
the cartridge sense and expansi on sense signals for determ ning the
presence, absence, or change of program nenory cartridge 14 in Step 320.
Once a new program nenory cartridge is senggd,. the routine junps to Step.
302 and once again di splays the System Managenent Menu 206 on the display
16. If after selecting "New Cartridge," the user does not w sh to change
program.nenory cartridges, the user may sinply send an input to the
conmputer system 10 via input device 18 and the routine will junp to Step
304 and allow the userto nmake another selection. If the user selects "Exit
Menu," (in Step 318) the routine proceeds to Step 322 and the application
programcontinues in its nornmal execution. As part of the normal execution,
t he application [dfogieanseoselenteusRygstansGame,s (iheStep) 3B)antheorowtite

processor to nonitor |/0O a for the currence of control event. A '
control evdHPCeSHAS e %‘S‘Pi g@% “&ée?f the nglsg{) 'ﬁﬂ%ﬁé?‘étﬁaitﬁelb‘”&hlt% thegiist (such

as resel byhifictigh dfithd é&%nﬂbirggniﬁgfgﬁaﬁ@a%&rhaioérglg} HLrdegdnepid he

Syst em Manager to becone active. on t he occurrence a cont

t he routi neStepr3B81 ¢f thieasesdd esirotesgiectdiRestant Game Yrthesoatinpprndededand t he
Syst em Managepent _Menu 206 is displayed on display 16. As was descri bed
previ ousl y, Ot R€A34P- nay now sel ect from the di spl ayed options on the

Syst em Managenent u . e L. € PEESERL "I Ny esid S e :
illustrated by tf%(fa gslé‘%‘lgrgtsfg&%f %%%&léﬁent st ére%ép?@g%’ \Eﬁﬁ fabl‘t'tf'unee
enbodi nent progeedbaorSteps8t R helerentteo CRULIBOaiErerdtesaa Fresdttsystemosignat ended
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those skill@dttRe {18 pRblesdc? 3638 RIdhtrol over the computer system reset via
' a CPU generated reseir signal to {/0 port ASO. If the user does not select
“Reset System," the routine proceeds to Step 314. )
If the user selects "New Cartridge,” (in Step 314}, the routing
proceeds to Step 316 where CPU 30 operation is interrupted. . The CPU 30
now monitors the cartridge sense and expansion sense signa!s for
determining the presence, absence, or change of program memory cartridge
14 in Step 320. Once a new program memary cartridge is sensed, the
routine jumps to Step 302 and once again displays the. System
Management Menu 206 on the display 16. I{f after selecting "New
Cartridge, ™ the user does not wish to change pragram memory cartridges,
the user may simply send an input to the computer system 10 via input
device 18 and the routine will jump to Step 304 and allow the user to make
another selection. |
If the use;' se[ects‘“Exit Menu," {in Step 318] the routine proceeds
to Step 322 and the application program continues in its normal execution.
As part of the normal execution, the application program continuously
‘instructs the CPU 30 andfor /O procéssor to monitor /O data for the

occurrence of a control event. A control event can be defined as a
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t he System Managenent Menu many allow for selection of multiple
scartridges. Therefore, the invention in its broader aspects is not |limted
to the specific details, representative apparatus and net hod, and

illustrative exanples shown and described. - Accordingly, departures may be
made from such details w thout departing $somthe spirit or scope of the
applicant's general inventive concept. CLAIMS 1. A conputer system

conprising: (a) a central processing unit (CPU); (b) a renovable menory
circuit having an application program said renovable nenory circuit in
circuit communication with said CPU; (c) a video circuit in circuit
comuni cation with said CPU and said nenory for generating an el ectrical
signal corresponding to a visual inage to be displayed on a video display
device; (d) a peripheral interface circuit in circuit comrunication with
sai d CPU f cirefptasriined dgts inputl(suth emresetdhuraon denthedike} avhiah indipateg e) a

system man interface.for  coptrolli said, c uter system,operation,
sai d syst e%gggﬁéﬁe‘fselrn eeﬁ’?ezfcg‘q ﬁéff‘ffd?d‘ggaagﬁ 8+ 05"?@ ﬁv?or B§Pe’§ft€1 ng
syst em ManagARRincRPf 0N Scorftfsl 8abRk, SHEFbalhe s 4bS8tedy FYX ReAl d
video display device. 2. A conputer systemas clainmed in claim1, wherein

sai d sel ectribgeameNeduticinisessuspendgdiand the Systemddraagempat Memnsy206m 3.
A conputer .system as clai ned._i | ai m erein sai | ect abl e nenu

el udes. ad® HRPTNEY o HIRATEY 1 o A% Wl denctiec byl s bR ERERo 6yt em
as cl ai med defect! frbM the d3pIRled SFtichsS Bhatikad)fefEMangehidtvMaRuIdéon to
insert a new renovable nenory cartridge. 5. A conputer systemas clained
in any one of thdVpiedheiprgsentinnrentiondias, bedretistrated by dbeatasahiptiomenu

i ncl udes opgi
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in considerable detail, it is not intended to restrict or in any way limit the
scope 9f the appendéd claims to such detail. Additional advgmtages and
modifications will readily appear to those skilled in the art. For exa'mpte,
the System Management Menu many allow for selectioni of multiple
cartridges. Therefore, the invention in its broader aspects is.not limited to
the specific details, representative apparatus and method, and illustrative
examples shown and described. - Accordingly, departures may be made

from such details without departing from the spirit or scope of the

applicant's general inventive concept.
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6. A conputer systemas clainmed in claim1, wherein the system manager
fnterface includes a selectable icon, said icon displayable on said video
di splay device. 7. A conputer systemas clainmed in claim®6, wherei.n the
conput er systemincludes a novable icon for selecting sai ghissitens BRARepPced
interface. 8. In a renpovable program megogy based conput eqmmmmnﬁ
central processing unit (CPU), a video circuit in circuit _

with said CPU and said nenory for generating an electrical

correspanding to a visual inmage to be displayed on a video display device,
and a-peripheral interface circuit in circuit conmmunication with said CPU
for interfacing signals fromexternal devices to said CPU, a system nanager
conprising: (a) an interface for selecting system managenent options; (b)
an icon for displaying the availability of system managenent options, and
(c) a sel eWaldlamrenu for di spl ayi ng whi ch system nanagenent options are

avail abl e fq ?&I ection. 9. The system manager of claim8 wherein said
interface co{rp t SOIMRUTES SYETEM GOSHPT'EE8Y i con di spl ayabl e on said vi deo

di spl ay device. (3)24 cbfitral Bfo BhitSCHLHI of claim 8 wherein the
sel ectabl e menu includes an option to reset said conmputer system 11. The
conput er syst em otb)cd eemoBableeneinory birceithavirad ho appficatinolprdgearansaigt i on
to restart said Bﬁ%gram 12.. The, conputer system of cl.gim 83 &/Eg:ﬂe)i n the
sel ectabl e FRIARY TFEOTYCHTHTT Yh CEEUTL ROmURIGRRPY 58I ry
cartridge. 13. |ng 4 QERABI&UIPIPEIraH: TBIMhYnRaIRM GRIPE4BTCRY HrRMdIgvi ng a
central processing unit (CPU), a video circuit in circuit comrunication
with sai d OFigraody feri genasating ancelegrival atgnad carrespeoding td a vispallimage
correspondi to,a visual imge t e dj splayed on a video display device,
and a peri pff_gPad‘fﬂFé(F a%"éacY'aEﬁicﬁs‘aﬁyder’}_&)%ﬁ't conmuni cation with said CPU
for interfacing sigNabsribhefdl SHePtatd! cifliil #ecird it EBhn(RidatB o RitRLiaf
resetting said system conprising the steps of: ,

CPU for.interfacing signals from external devices to said CPU;

Q

(e} a system manager interface for controlling said computer system

operation.

2. The computer system of claim 1 wherein the system manager interface
includes a selectable icon, said icon dispiayable on said video display

device.

3. The computer system of claim 1 wherein the system manager interface
includes a selectable menu, said menu displayable on said video display

device.

4. The computer system of claim 3 wherein the selectable menu includes

an option to reset said computer system.

5. The computer system of claim 3 wherein the selectable menu includes

an option to restart said prograh.

e
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(-a) displaying a system managenent interface on said video display device;
(b) nonitoring said peripheral circuit interface for am eceurrence of a
control event; (c) generating a systemreset signal re on. ive to the
occurrence of said control event; (d) resetting said co t eplaced
responsive to generation of said systemuresget. signal. 14. l ﬂ"
claim 13, further including the step of displaying a sele
sai d video display device. 15. The method of claim 13, further including
the 'step of restarting said programresponsive to the occurrence of said
control event. - 28 - 12. The conputer systemof claim8 wherein the
sel ectabl e nenu includes an option to insert a new renovabl e nenory
cartridge. 13. In a renovabl e program nenory based conputer system having a
central processing unit (CPU), a video circuit in circuit communication
with said Cfy dh& camautasysiem@ef geiteawheieinthelselaotable mehgnatiudes _
correspondi - I I | spl d o vi deo di spl ay devi ce,
and a peri pher qmlq.'nt'/der a&%%uﬁ ?nﬁabg%rc%fi%%é?‘égﬁ#ﬂﬁsgati on with said CPU
for interfacing signals fromexternal devices to said CPU, a nethod of
resetting said_systemconprising the steps of: (a) displaying a system
management i/nt dPEKENBHIA SYStemoRbclaited whede vhe sommtershistesn imgudasd
peri pheral ¢i Pk e r f ap_.qc n of a control event; (c)
generati ng gahg%ée{%lgéﬁg %?5&"%%@%0 s::“\g/'g] %’%n?ﬂ%'a@g%ﬁ?%hce of said
control event; (d) resetting said conputer systemresponsive to generation
of said systemreset signal. 14. The nmethod of claim 13, further including
the step of &di Iplayrmpveble PsegeImemeatryohased gompuger gystamyhaldngce.

.central processing unit {CPU), a video circuit in circuit communication with

said CPU and said memory for generating an electrical signal corresponding
to a visyal image to be displayed on a video display device, and a p_erfpheraf
interface circuit in circuit communication Witi’l said CPU for interfacing
signals from external devices to said CPU, a system manger comprising:

(a) an interface for selecting system management options;

(b} an icon for displaying the availability of system management
options, and

(c) a selectable menu for displaying which system management

options are available for selection.

9. The system manager of claim 8 wherein said interface comprises a

movable icon, said icon displayable on said video display device.

10. The computer system of claim 8 wherein the selectable menu includes

an option to reset said computer system.

11. The computer system of claim 8 wherein the selectable menu includes

an option to restart said program.

) O A
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16. The nethod of claim 13, further including the step of restarti ng sal d
"program responsive to the occurrence of said control event. i

heet Has Been Reflaced
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12. The computer system of claim 8 wherein the selectable menu includes

an option to insert a new removable memory cartridge.

13. In a removable program memory based computer system having a
central processing unit {CPU), a video circuit in circuit communication with
said CPU and said memory for generating an electrical signal corresponding
to a visual image to be displayed on a video display device, and a peripheral
interface circuit in circuit communication with said CPU for interfacing
-signals from external devices to said CPU, a method of resetting said
system _gomprising the steps of:

(a) displaying a system management interface on said video display
device;

{b} monitoring said peripheral circuit interface for an occurrence of
a control event;

(c) generating a system reset signal responsive to the occurrence

of said control event;

(d) resetting said computer system responsive to generation of said

system reset signal.

14. The method of claim 13, further including the step of displayfng a

selectable menu on said video display device.

15. The method of claim 13, further including the step of restarting said

program responsive to the occurrence of said control event.
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