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System Constants

Fhysical Device Equates

The YACC is a 1 meg machine with memory management that allows mapping of

the memory into 1 kilobyte pages. There are B video planes which are 640%480
pixeis in size. This is 37.5¢ of ram per plane; the 1K resolution of the
pages force an allocation of 38K for each plane. The Video DM& system uses
physical addresses 19 to 17 for the selection of the 8 planes, thus forcing
the division of the physical 1 meg of memory into 8 128K partitions. There is
a 14 bit register that is locaded with a physical address that points to the
start of the frame buffer in each of the 8 planes.

The Sound subsystem makes all accesses from partition O, which has addresses
17, 18, and 19 = 0. It also has a 1& bit register which points to the start
of the sound buffer, The svstem will fetch a 1& bit value at the start of
vigeo scan line (15,734 KHz horizontal scan rated, of which the low 10 bits
are used as input to a FWM circuit., The PWM circuit divides the line into 3583
gyciesy a value of 585 or higher wiil turn on the sound for the entire line
while a value of O will turn off the sound +for the line. The Bound DMA sysiem
will continue to fetch successive words of data until a word is read that has
pit 15 = 1, whereupon the circuit will reset the starting address to the intial
value in the 16 bit register.

The +loppy disk FWM circuit for speed conirol is two 8 bit registers/counters
that are writfien in parallel. . #hen 14 bits are written, the low B bits are
Toaded into a PWM_Low register and the high 8 bits are laoded into a PWM_High
register. The circuit provides Fulse Width Hodulation and Pulse Freguency
Modulation.  Each register is fed info a counter that increments at an BMHz
rate until it reachs 2535, whereupon it halt and reload itseif. The other
register/counter  is enabled and it follows an identical process. The number
of fimes that both counters increment is proportional  fo the sguare-wave
trequency that is produced.  With a sum of counter increments egual to 236,
a sgquare wave of freguency 31.23khz  is produced  (1000/{Z3&6% (1000000/8MHzI ).
The value in the PWH_Low register/counter divided by 236 is the proportion
of the square wave that will be low and the valus of PWM_Migh divided by 23%
is the proportion of time that will sguare wave will be high.

The memory management hardware consists of 2K ¢ 16 of read/write registers.
B megabytes can be mapped but only 1 megabyte can be mapped at any one {ime.
fny Z accesses that has the low 19 bits the same and the high 3 bits are
different will cause a memory transiation error. To address 1 meg, bits
19-10 are provided by the MWU and 9-1 come directly from the address. The
high 3 bits (22-201 are used by the MHU., To write the MU, the 16 bits are
mapped as faollows:

Bit 15 - Referenced bit, = ! if page has been referenced.

Bit 14 - Moditied bit, = | if page has bsen written to.

Bit i3 S~ Vaild bit, = 1 if page is mapped to physical address

Bits 1Z:03 -~ Physical address, This is the actual physical address used.
Bits 02:00 -~ Tag +ieid. These map the # jogical meg into 1 physical meg.

There are fwo maps; | is for access in supervisor mode and the Znd is for
mapping of user mode accesses,

Below is the actual Physical memory layout of the | megabyte of aemory,
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along with the chosen mapping of the 128K partitions for the actual locations
the Spund Buffer,

and CFU ram.
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; _________
5 PG5 1 - Unused or
A i j Sound Buffer
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i _____________
| 410K b - CFU ram
? _________
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i .........
] .
| .
’\ _________
Y P10+ - CPU ram

program RAM is mapped from O to $BOFFF (B¥90%1024) .

The Video planes are mapped from $BA0O0 to $FFFFF (B#38%1024).
to $BDVFF  {51Z), into the unused

3

;s of the Frame Buffer,

¥

{ Address

; 19-18-17-16 - 0
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3 With memory management,

%

3 The Sound buffer is mapped from #BO600
:  portion of the first plane of the frame buffer.
1

120K,

CFY Ram

i 3048k ;
i i
{  Frams Buffer |
i 0.5k |

i Sound Buffer |
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Screenlow EBY
Scresnift LEH
Soundlow LEQU
PiHBuf fer LR
SndBufllen LE0U
OviyRAH LR
OvlyScreen EGU

9800
$O00B0G00
$O0LCFFFE
FO200
FO0700000
FOOTB4000

FO0000

FFFFFF

$BDSG0

FED7FF

mE e nmm s veR an aew

top of screen screen  address

gffset from one frame buffer to next
iow sound buffer address

FWH values are low 10 bits

sound buffer word length

fow RAM address when overlay is on
top of screen with overlay with MU
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STtbasel LEGU $3FFE i Low word of SBtack -- no overlay
STkbaseH LER FOO0R ; High word of Stack -- no overlay
StackBase LG FO00B3IFFE : Start 5Stack at base of scrren
ROMsict LEQU 0080 ; High word of bank ¢ ROM address
ROMStart LEGU F008CO000 ; starting address of ROM code
ROMWSize LEG FOGOGBOO0 ; 32768 words in present ROM

ROMBSize EQY 00010000 $ 63536 bytes in present ROM

MemLSize LE8U 00040000 ; memory contains 236K long words
MemWSize LEGU 00080000 3 512K words

MemBSize LERU FOO100000 i and 1024k bvtes

Linelen LEGU $30 ; horizontal screen line has 80 bytes
VidlmaReg LEEU $O0EFFFFE ; bits 16-1 for start of video buffer
SndDmaReg LEBU FOOEEFFFE ; bits 16-1 for start of sound bBuffer
MemingBase LEEU FO0FFEBOO ; base of 2K % 16 MMU registers
YidMapBase LEQU FOOADFEGO ; base of 236 u 1& video map
Userlffset EGU 0 ; offset to user mode registers
Super{ffset LEBY $1000 ; offset to supervisor mode registers
Vectorb:z LEEY 4G ; 5100 /7 4 bytes per vector

; VIA {A521)
; fAbsolute Addresses

VBase LEOU FEOFFA0 ; base address of HWAC compatible VIA
HiscViaBase B FEDFFZ0 ; miscellaneuos  VIA
SlowViaBase LEBU $EDFFEG ; slow speed muliipurposs  VIA

3 Offsets

YEufR LEQU 20 ; BUFFER B

VBufaH LEBL 2% i buffer a {with handshake) [ Dont use! ]
YLIRE LEG 247 ; DIRECTION B

YIIRA LEGU 743 ; DIRECTION &

YTic LE8U 2%4 ; TIMER 1 COUNTER (L.0.)

YTICH ERU 245 ; timer 1 counter f{high order}
YTiL LEQU 244 ; TIMER 1 LATCH (L.0.)

YTILH LEE 2%7 ; timer 1 latch {hish order!
Y120 LEBU 248 ; TIMER 2 LATCH (L.0.}

YT20H LEBL %5 y timer 2 counter  (high order}
VSR LE8U 2410 { SHIFT REBISTER

VALR LERU 2#11 ; AUX. CONTROL  REG.

YFLR LEBU %12 : PERIPH. CONTROL REG,

VIFR LEQU 2%13 ; INT. FLAG REG.

YIER LEGU 2#14 : INT. ENABLE REG.

VEufh EBU 0 2#iE ; BUFFER A

; Buffer A:
i MAC compatible VIA Port A

YAlut LEBU 00110111E ; ¥37-VBufA  output bits

YaInit LERU OOi0001IE : E¥33-VBufd  initial valuss med. volume:
Yoound LEBU [LUEEHRRY: 3 ¥07-sound  volume bits fout}
YWElank LEQL 3 ; Vertical blank true when = O {in}
Viveriay LEBU 4 ; overlay bit f{overlay when 1) {oul)
YHeadSel LR 5 : Sony head select {sided = i} {out}
YEvenScan LB & 3 Even scan ling true when = ¢ {im}
YELLCWrReg LEQY 7 3 5CC write/reguest line {in}

3 Migseilaneous  VIA Port A

Hvalut U ; #4-MWBUTA  outpul bits
MVAInit LEGU ; #0d-Disable TV genlock
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HVPrIntr LEQU O ; Priam Interrupt true when =1 {in)
FVRrFarErr EQU i ; Friam Parity Error true when = 1
HYTVEna LE8U 2 ; Ext TV Enable true when = 0 {(out)
MYTVConn A 3 ; Ext TV connected when = 0 {in)
MVIMId LEQU g ; IM Bus thi)
MVIMCIE LEBU 3 : IM Bus {bi)
MVIMRsE LEBU & 3 IM Bus {bi)
HVINMD LE8U 7 ; IM Bus {hi)
;1 Slow Speed FParallel Fort A & Fort B
S8VAQut EBU QOOGOO00R ; $00 - A1 inputs
BEVYAInit QY DOGROGOOR ; $00 - data will be ignored
S5VEOut E8U 11111111R ; §FF - A11 outputs
E5VEInit Wy OOGOOGO0E 3 500 - nuil data
§5Vial LEBY K ; Bit O of port
55Vial EGU 1 '
58ViaZ LEBU 2
88Vial LEBU 2
E5Viad LEfU 4
88Vias LEOU 3
E5Viab QU &
58Via? LEQU 7
; Buffer B:
H HMAC compatiblie VIA Port B
YBOut LERU 1000011 1R : $57-VBWE  output bits
¥BInit LEBY 100001 11R ; $57-VBUFE  initial  values
RTCData ERU iy HE {bil
RTCCIK LE8U i HE {out)
RTCEnb LEBY 2 ; enabied when O {out)
VS EGU 3 ; mouse switch {0 when downd {in}
VEZ LEBU 4 ¢ omouse i level {in}
VY2 LE8U = i mouse ¥ lavel {im}
VHE QU A : horizontal  sync {in}
Yandenb LEG 7 ; fsound enablie i{reset when 1} {oub!
; HMicsellaneous VIA Port B
HVECut ERU 101111008 ; SEC-MVBUFR  output bits
AVBInit LEGU 000100008 : $10~ VMap loockup % output enabie
MYHEPFBusy LEGU { ; HighSpesd Faraliel Port Busy  {in}
HVHSFFFarErr LERU i ; HSFFP Farity Err {in}
[#WHSFPReset LERU 2 ; HSFF Heset {out}
HVHEFFOmd LEGU 3 : HEFF Command {out}
FYVHapAC LERU 4 ; VideoMap © = R/W, 1= Loockup {out}
FWWiaplE LERU 5 3 VidMap Output Ena, O = enable {puf}
HMTarIn LEQL & ; timer in
B TmrOut LEE 7 y timer out
YMaplE_Hih LERU F20 ; byte mask for ORI % ANDI of output
YHapAC_Hih LU 10 ; same for access controi/iockup
3 note: LAl = VSyno true i+ @ {in}
CAZ2 = 1 sec clock {in}
H CBl = keyboard ciock {ind
H LBl = kevbpard data {bi}
;
; SCC SERIAL CHIF ADDRESSES
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S5CCRBase QU $DEFFFE ; SCC base read address
SCCWBase LEGU $0EFFF9 3 SCC base write address
SccChanf .2qu F02

Sceclhank N-5i] $00

Scclata QU $04

Scclntrl .2qu $00

Allata LEBU b ; offset for A channel data
ACLI EQU 2 ; offset for A channel controi
Blata LEQU 4 ; offset for B channel data
BCtI LEQU O ; offset for B channel control
RuBF LEQU { ; SCC receive buffer +ull
TxEE LEBL 2 ; SCC transmit buffer empty
Socii LEQU {0 ; equates for 16 registers
Secl LEBU 1

Sccld LEQU z

Scci3 EBY 3

Srci4d LERU 4

Scoll EGU 3

Sccié LEBU &

Sgol? LEBU 7

Sccld EGU g

Scche . LEBU g

Scoid LERU 14

Sccil LEBU 11

SceiZ LEQU i2

S5ccid LEGU i3

Sccis LEGY 14

Sccls LEBU 13

SccResst LEGU EXEY ; WRY == 110GO000RE

n e

¢ DISK ANDRESS

IF onYacc

OBass LEGU $ODFFEL : disk address base

PhiL LEEU 20 ; disk address offsets +rom base
Fhi LEQU Z#1

Fhil EBU FHZ

FhiH LEQU 2%3

Phzl LR %4

FhZH LB 25

Fh3L LG xb

FhaH BB 27

Herlfs LEGU 2#H

HerOn LEQU 2%9

Inthrive LEGU 2ELG ; enable internal drive address
Extlrive LEBU 2%11 ; enable external drive address
bl LEQU %12

B&H LE8U 2#13

B7L LB 214

B7H LEBU 2%15

Fidiliata LERU FUCFFFE H Fill value (0..7 = tow, H..15 = highl



