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GAUNTLET HARDWARE DESCRIPTION

ATEL : May 14, 1985
ISED: Sept. 13, 1985
: Ed Logg, Pat McCarthy and Bob Flanagan
I. Microprocessors:
A, 68010 running @ 7.16 MHZ.
B. Program ROH:
= 176K words max. including 32K word of 0S5 and 16k
word of SLAPSTICK (see ROM map below.)
C. Program RAM:
- 4K word fixed, plus 2K word spare video RAM
D. Interrupt:
- Souna port { from 6502) - level 6
- Vblank - level 4,
E, 6502 runs at 1,78 mhz
- IRQ from harcware. (Note. Mot the YAMAHA)
- MMI from the 68010.
F. Input/output:
— There are 4 bytes worth of inputs. This allows up to 4 switch
joysticks and 16 buttons.
G. EEPROH:

A 512 pyte EEPRON is used as a nonvolatile memory for the

6E6010. You can read or write the EEPROM just as a RaM, however,
afcer a write to the EEPFROM, you should wait a minimum of 10 msec.
before accessing (read or write) the EEPROI again (For more info,
reac tne EEPRON data sheet & application notes.)

Before writing to the EEPROM, you should enable the write by
writting (any data) to UNLOCK (€ 803150). You can not read

the EEPROM after you UMNLOCK until you have written something
somewnere (any data, anv locaticn.)
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Graphics:
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II.

VERT.
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REG

iFF

A,
B.

Display: - 336 x 240 pixels - standard res. monitor.
Playfield: - Size: 64 stamps x 64 stamps
- Visible screen: 42 stamps x 30 stamps
-~ Stamp size: B8 pixels X 8 pixels
- Independent smooth scrolling horizontally &
vertically (wrap-around).
- Vertical scroll register does not need to
be refreshed,
- Max capacity: up to 4 banks.
Each bank = 12_bits = 4K stamps 4 bits deep.
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H: Horizontal flip

PALETTES: Palette select ( 3 bits)
PIC: Picture number

PLAYFIELD COORDINATES:
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C. Motion Objects:

- 56 M.0.'s (1l stamp wide) wvisible on any scan line

- M.0. processing is pipelined to allow more than
56 stamps worth to be processed per line.

- "Linked" M.O.'s

- A new starting link pointer (SLIP) for every
8 scan lines of the playfield

- H and V positions relative to the playfield
hence scrolling will automatically move objects
with the playfield

- 1024 motion object descriptors

~ stamps are 8 pixels wide x B pixels

- each object can specify up to 8 stamps tall
and 8 stamps wide

= Up ko4 Dits deep

Each motion object is specified by 4 words in the motion
object RAM as follows:

D15 D14 pl3 D12 b1l P10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

s e S S G S W e e e B e B S e S G S e e e S S S — i — i —— —— —— — — — — — — ——— — — i — —— W T

| X | PIC # |
| HPOS | % X% | - COLOR l

| VPOS |EF| B SIZE | V SIZE |
i % Oz X = ¥ LINK i
HF: Horizontal Flip

H SIZE: Number of stamps wide - 1 (0=1 stamps...,7=8 stamps)
V SIZE: Number orf stamps tall - 1

COLOR: Color palette select

PIC #: Picture #, maximum of 24K stamps (including up to

4K-16K of the playfield stamps {(24-27256's).
Consecutive stamps are assumed for the complete picture
modulo 256, Playfield stamps start at picture 0000,

LIMNK; The link register specifies the next higher priority
motion object to be displayed., The M,0. that is linked
{drawn) last nas the highest priority.
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1I. Alpha-HNumerics:

-~ 2 bits deep per pixel, up to 32 color palettes.

-~ Stamp size: 8 pixels x B pixels

- Screen size: 42 stamps x 30 stamps :
Every alpha stamp is specified by one word in the alpha numeric RAM

as follows:

D15 Dl4 D13 D12 D1l D10 D9 D8 D7 D6 D5 D4 D3 D2 D1 DO

[ ———————— S e B

| BGI COLTR | SHAPE |

BG: The whole alpha stamp (including background) will have a
nigher priority than M.O.'s or PF,

COLOR: Color Palette,

SHAPE : Up to 1024 stamps (1-27128 or 1-27256).

ALPHA COORDINATES
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. Priority:

e — ——

— Alpha-numerics have the highest priority.

- If the "BG" bit in the alpha parameter is set, the background coclor
or alpha will have priority over all other graphics.

-~ Motion object celors 2 thru SF are next in pricrity.

— If motiocn object color 1 is specified then the shadow ram colors
are used with the playfield color palettes and picture bits.

- Playfield has the lowest priority.

f. COLORAM:

The coloram gets graphics ilnfiormation from three sources:
ALPHA, PLAYFIELD, and MOTION OBJECT

ALPHA COLORARM = 910000 +
Pictures bits * 2 +
C3=-CO * 58 +
C4 * 5100
where C4 to CO0 are the color pallete bits specified
in the alpha RAMNM.

MOTION OBJECT COLOR RAM = 910200 +

Picture bits * 2 +
Color palette * 520

PLAYFIELD COLOE EAM = 910500 +
Picture bits * 2 +
Color palette * $20

SHADQOY COLOR EAd= 910400 +
Playfieid bits * 2 +
Playfield color palette * §20

Coloram data interpretations:

<D15:D12> 1Intensity
<pll:D8 > Red”

, <D7 :D4 > Green

| <D3 :D0 > Blue

I In all cases, 0000=QFF
111l=highest intensity.

WI . NOTES:

l. Grapnics pixel data is low truell!l
PECONVERT in the PPS utilities will automatically do a 1l's
complement Ior you,

2. All motion object pictures using more than one "stamp" nust be

in the same page. The PB utilities have features that let you
blank £ill EPRONM's,
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WMUNTLET 68010 MEMORY-MAP
ﬁugram ROM 0S5

‘rogram ROM SLAPSTICKE
Hﬂgram ROM Main

ipare RAM
\EPROM

flayer 1 Input
Hayer 2 Input
llayer 3 Input
layer 4 Input

layer inputs

'BLANK

hmput-Eufter Full (€ 803170)
nput-buffer Full (& B80300F)
elf-test

ead Sound Processor (6502)
atcn Dog

FEE-

WBD=2

i;.El'J -3

JED-4

#ﬂurn Processor RESet

}Elanh Acknowledge
nlock EEPROII
rite Sound Processor (6502)

dlayfielc BRAM

ietion Object Picture

ption Cbject Horizontal Fas.
fotion Object Vertical Pos.
gtion Object Link

ylpha-liumerics EAM
layfield Vertical Scroll
laytielc ROl bank select
LIP pointers

olor RAM Algha

s0lor RAM Motion Object
elor RAl Playfielc Ehadow
0lor RAM Playrield

olor RAM (spare)

layrield !orizﬁntal Scroll

ADDRESS

000000~ 00FFFF
038000"03FFFF
040000707 FFFF
B00000"8O01FFF

B020017802FFF

603001
603003
803005
B03007

603009
803009
803009
803009

BO300F
803100

803121
803123
803125
803127
60312F

603140

603150
403171

S000007901FFF
9020007 9G27FF
902800 "902FFF
90300079037FF
S03800SO3FFF
904000~904FFF
505000~905FFF
905F6E, P
SOUSFEF

S0SF&0

51000078101FF
91020079103FF
91040079104FF
S51050079105FF
91060079107FF

930000,1

e =n f=a i

peal

W

T
]

o]
i

W
W

W

Vi
2]
W

R/W
R/W
R/W
BR/W
R/W
B/ W
B/ W
R/
R/W
R/W

/W
BR/W
R/W
B/W
R/ W

W

D15°D0
D15°D0
D157D0
D157D0

D77D0

DOTD7
DO~D7
DO~D7
D0~D7
D7
D6
D5
D4
D3
D2
D1
Co

D&
D5

D4
D3

D7-DO

xx {128

Do
Do
DO
511
oo

XX
%X
D7-D0

D15~D0
D15~D0
D15~D0
D15~D0
D157D0
D15~D0
D15~D0
D15~D7
DO, D1

Joystick-up
Joystick-down
Joystick-left
Joystick-right
Spare

Spare

Fire
Magic/Start

Active lo

hetive hi
Aetive hi
Active lo

msec. timeout)

Low ON
Low OF]
Low Ol
Low O
Low Reset

M.0. link pointers

D157D0
D157pN
D157D0
D157 DO
D157D0

DE8~DO

(word mode only)
gte: All acddresses except 930000 can be accessed in byte or word mode,
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6502 MEM-HAP ADDRESS R/ Vi DATA

Program RAM O000~0OFFF R/W D7~D0

Write 68000 Port 1000 W D7DO Output buffer

Read 68000 Port 1010 R D7~DO0 Input buffer
1020 W D7°D5 Speech mix

Audioc mix 1020 W D4,D3 Bffects mix
1020 W D27D0 Music mix

Euin 1 (left) 1020 R D3

goin 2 1020 R D2

foin 3 1020 B D1

goin 4 (right) 1020 R DO

ata available (& 1010) 1030 R D7 Hi active

gebuEf full (@ 1000) 1030 E D6 Hi active

peecn ready 1030 R D5 Low active

elf Test 10390 n 4 Low active

hmic reset 1030 W D7 Low Resetl

peech Write 1031 7] D7 Low Active

peech reset 1032 W D7 Low Active

peech Squeak 1033 W D7 Low=650KHz clk

foin Counter Right 1034 Wi D7 Hi active

€oin Counter Left 1035 W D7 Hi active

Efects 18C0~180OF B/ W D700

usic 181071811 B/W D7DO

Bpeech 1820 W D7~ D0

Enterrupt acknowlecge 1830 R/¥ XX

Program ROl 20007FFFF R D7~D0 48k bytes.

Botes: O 6502 watcndog (see 680l0)

HO 1l mask for the MHMI coming from the 68010, NHMI is automatically
acknowlecged when the 6502 reads the input data buiffer at
lecaticon 1010
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FHHHTLHT SIGNAL NAME GLOSSARY PAGE 1 OF 4
BV + 2.5 volt audio amplifier reference
F5AUD : 5 volt audio amplifier reference
10.3V : Power-on-reset control voltage
Fl2V : +12 volts regulated
15V : +15 volts unregulated
15V : =15 volts unregulated
=5V :+ =5 volts regulated
13 2560 : screen horizontal address counter chain
iV~ 128V : screen vertical address counter chain
"4 H : inverted 4H signal
4HD3, /4HD3 : 4H signal delayed 3 clock cycles
f4HDD : 4H signal delayed 2 clock cycles
{4HDL : 4K signal delayed one clock cycle
6EBEBUF + 68010 output buffer full (to 6502)
ALTA23 : 66010 address bus unbuffered
ACS : 'A' line buffer BANs chip select
RLC3, ALC4 : alphanumerics pallet data bits 3 & 4
ALHI, /ALLO : alphamunerics RAM chip selects
APIX0, APIX1 : alphamunerics pixel data
AS 68010 address strobe
AUDIO-L, AUDIO- D : lefit &' right andio outputs’ (5v pk-=pk)
E02Z : 6502 buifered phase 2
BAS : ouffered address strobe (see /AS)
{BCS : 'B' line buffer RAMs chip select
BLUOO = BLU3 : plue colocr RAM data
BLUE : blue analog video ocutpuk
$BOUT0 ~ BOUT3 : blue latcned digital video output
BR/ /W + 68010 read/write control, buffered
{ BUFCLR : swap 'A' & 'B!' line buffers, clear LB counter chain
| BW/ /R :+ 68CLl0 read/write inverted, buffered
¥ CAS, CAY : color RAM aaqdress bits 5 & 7
PEETHY , CCTR2 : coin counter outputs 1 & 2
{CLRA : ¢lear line buffer "A' address counters
;CLRE : clear line buffer 'B' address counters
CO LN : coin input buffer chip select
fOIRl~-L, COIN2, COIN3, COIN4A-RE : 4 coin switch inputs
CDHPSEHC : negative composite sync output
CRA0 = CRAS 3 Culﬂr RAl address
fCRAM, CRAl : 68010 address cecode for color RAM
CRAMWE : Color RANM write enable
B0 © D15 + 688010 gata bus, unbuffered
BOWN-1 = DOWN-4 : joystick down switch inputs, player 1-4
. EEPROMN : electrically erasable PROM chip select
/END :+ current motion object finished
FCLOCEK : system clock inverted phase
FIRE-1 = FIRE-4 : fire switch inputs, player 1-4
"FLBA : Yine buEfer "A"' £ill control
FLED : Iine buffer '"B' £ill control
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GAUNTLET SIGNAL MAME GLOSSARY PAGE 2 OF 4

O S S s e N e S S T e e e e e e e e e
| GCSO ~ GCS5 : graphics ROMs chip select

{GLD : graphics load (to SLAGS chips)

GliD : system ground

'GOUTO0 ~ GOUT3 : green latched digital video output

GP0 = GP14 : graphics picture address

GP1V, CGP2V, GP4V : graphics picture stamp sub-address

GPEN ; graphics picture enable

GREEN green analog video output

GRH/L graphics ROM hi/lo select (Al4 on a 27256)

' GRBO = GRN3 green color RAM data

- HO3 alphanumerics load (to shift registers)

HFLP : graphics stamp horizontal flip

¢ HORZ : latch motion object horizontal data and pallet data
HORZDL, /HORZDL: HORZ delayed one clock cycle

 HPOSO = HPOSE : motion object horizontal position data

/RSCRLD : latch playfield horizontal scroll data

HSIZ0 = HSIZ2 : motion object horizontal size

HSYNC, /HSYNC
/{INPUT
PINTO — INT3
- IOUT0 ~ I0UT3
/ LAT CH
LAUD
' LEA0 ~ LEAS
LEBO ~ LBBS
LECKF
LECKR
FLEDAD &
LEDBO ~
/ LDA
/ LDAB
/LDB
/LDS
f LED1 =~ LEDA4

LBDAT
LEDE7

P LEFT~-1 = LEPT-4

/ LINK

/ LEPD

LUKO ~ LNKS
Al ~ 1Ald4
HATCH

MATCHDL
HBUS

. HCO, nCl
/MCEN

HCKF

HCKR

HDO ™ MD15
 NFLP

SUIX

. MO//PF
/MOHI, /MOLUC

: horizontal sync output

motion object link data

66010 miscellaneous inputs buffer select
intensity color RAM data

intensity latched digital video cutput

68010 miscellaneous latched outputs chip select
summed left channel audio

line buffer 'A' address bus

line buffer 'B' address bus

line buffer clock inverted phase

line buffer clecck

iine buffer 'A' qata
line buffer 'B' data
load line buffer A

load line puffer 'A' or 'B' address counters
load line buffer 'B' address counters

58010 lower cata strobe

LED outputs, player 1-4
jJoystick left switch inputs,
latch motion object link data
stop motion object processing

bus
ous
address counters

player 1-4

68010 address bus buffered

: motion object H & V data matches current

+ motion

playfield position

previous MATCH state

68010 'M' data bus puffers enable
object parameter control select

: motlon object parameter control enable
: master clock, inverted phase
; master clock

: 68010

'M' data bus

motion object horizontal flip parameter

latch audio mix data

'motion-object' or 'playfielg' plcture select

: motlon object RAM chip selects

for line buffer changeover
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GAUNTLET SIGNAL NAME GLOSSARY PAGE 3 OF 4

F===========E=== -_—

| MOSR0 ~ MOSR3 :
- MOSR4 ~ MOSR7
MPICO ~ MPIC7
* MPX0D =~ MPX7
MREFL
MUSIC
/ NEWMO :
NXL, /NXL a3
- (/NXL*)
' HXLDL
{PFILD ~ /PF256LD
PF1V =~ PF256V
| PF8H ~ PF256H
PFBANKO, PFBANKL
FFHI, J/PFLO :

PFHST

PFSRO © PFSR3

P PFCR4 ™ PFPSRE

' PFX0 ~ PFX6 :
' PICSTD ~ PICST?

{EICT :
PICTDL :
| PRAUD
¥PL1 = /FL4
PM0 - PM2
BOKEY
| PRL ~ PR6
| B/ /W
RAMO, RAMN1
RAUD
RCLOCK
| RDO =~ RD15
/ RD6GE :
fEED :
REDO0 ~ RED3 ]
RIGHT-1 = RIGHT-4
EOM '
YROMOD ~ /ROl4 :
. ROMH/ L -
PROUTO ™~ EOUT3
Sl ~ SAlS5 2
SBA0 ~ SEBAL3
sBD0 = SBD7 -
‘SBR// W :

EBUW//FR

SpDb = 807

{ SELFTEST

SID

SIORD :
{SIOUR :
{ SIRQACK -
. SLAPSTK

G0 ~ gl2

== - - el e e et

M.O. pixel data, before the line buffers

: M.O. pixel pallet data, before the line buffers

the lower B bits of M.0O. picture adress
M.D. pixel data, after the line buffers
motion object stamp horizontal flip state

» music chip select

start a new motion object
next line

: NXL one clock cycle early
+ NXL delayed one clock cycle

: latched playfield horizontal scroll data

: playfiela vertical address counter chain
: playfiela horizontal address counter chain

: playfield picture bank select
playfield RAM chip selects

playfield scroll control

playfield pixel data, before PFHS
playfield pixel pallet data, before PFHS
playilelc pixel data after PFHS

; moticn object picture start address

latch motion object picture data

PICT delayed one clock cycle

effects chip audio

player inputs chip selects, players l-4
effects a2udio mix control bits

effects chnip select

: pullup resistors

68010 read/write control, unbuffered
68010 working RAM cnip selects
summed right channel audio
system clock
66010 ROM data bus
6502 read 68C10 output buffer
red analog video output
rec color EAN data
: JoysticKk right switch inputs, player 1-4
66010 ROM data bus enable
68010 program ROM chip selects
68010 program RONM hiflo select (Al4 on & 27256)
red latched digital wvideo output
6502 address bus unbuffered
6502 buffered address bus
6502 burfered data bus
6502 buffered read/write control
6302 buffered read/write contrcl inverted
6502 data bus unbuffered
self-test switch input test pad
serial in data
6302 miscellaneous inputs read contrel
6502 outputs latch control
6502 interrupt acknowledge
slapstick chip select
speech audio mix control bits

10
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AUNTLET SIGNAL MNAME GLOSSARY PAGE 4 OF 4

I

SNDBUF : 6502 output buffer full (to 68010)
{SNDINT : 68010 interrupt from 6502

/ SNDIRQ : 6502 4 millisecond interrupt
{ SNDNMI : 6502 non maskable interrupt

{ SNDRD : 68010 read buffer from 6502

SHDRES : 6502 master reset (controlled by 68010)
fSNDWR : 68010 write to output buffer (to 6502)
S0D : serial output data

{ SPHRDY : speech chip ready

gﬁPHREE : speech chip reset

SPHWR : speech chip write

SQUERK : speech chip operating frequency control
SRD : 6502 read phase

\START-1 ~ START-4 : start switch inputs, player 1-4
PETEST : self-test switch input

SWER : 65302 write phase

SYSRES : system reset (power up)

/UDS : 66010 upper data strobe

?UHLUEK : EEPROIN write enable control

(UP=1 ™ UP-4 : joystick up switch inputs, player 1-4

‘VASD, VASl : video RAM address control

Fvaati], (VAS1*): VAS0&l before being latched

'VBDO ~ VEBD1S : video PAM buffered data bus

'VEEACEK : vertical blank interrupt acknowledge
VEKINT : vertical blank interrupt

VELAIK : vertical blank

- VBUS : 66010 'V' bus enable (for wvideo RAM)

vCC : system VCC (5 volts requlated)

| VCPU : 66010 to video RAM syncronisaticn control
/ VERT : lateh M.0. vertical datz and size data
VERTDL, /VERTDL: VERT delayed one clock cycle
¢ VIDELAIK : video blank (horizontal and vertical blank mixed)
S VHATCH : motlon object vertical parameter matches
f current playfield vertical positicn

VOICE : speech chip gelect

VPOSC = VPOSB : moticn object vertical positicn Gata

VRAD ~ VRALl : video RAM address bus

VRARK : 06010 address decode for video BAN
VRAMED : 68010 read from wvideo RAM

{ VRAMY E : 6B010 write to video RAM

VaLll ™ VRD15 : video RAM data bus, unbuffered
VRDTACE : video RAM to 68010 data acknowledge

VSIZ0 ~ VSIZ2 : motion object vertical size parameter
VSYNC, /VSYNC : vertical sync

WDOG : watchdog control

Wil : 68010 write hi byte

WL : 68010 write lo byte

WREBK : 6502 write to output buffer (to 68010)
YANEES : music chip reset

PYHO ~ YM2 : music audio mix control bits

ZREF : intensity reference for video out put.




