DVAUTI L. PAS

{*****************************************************************}

{ DMAUTI L. PAS }

K o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e *}
{ Task : Provides functions for programing the DVA }
{ controller. }
{* _______________________________________________________________ *}
{ Author : Mchael Tischer / Bruno Jennrich }
{ Devel oped on : 03/20/1994 }
{ Last update : 04/5/1995

*****************************************************************}

Uni t DMAUTI L;

Interface

Const

{- Bits of status register ($08, $D0 ) Read ----------------------
STATUS_RE@ = $80; { Bit set: specific DVA channel
STATUS_REQ2 = $40; { gets DMA request.

STATUS_REQL = $20; { Request

STATUS_REQD = $10;

STATUS_TC3 = $08; { Bit set: Since the last read of
STATUS _TC2 = $04; { status register a DVA
STATUS_TC1 = $02; { transfer has been concl uded.
STATUS_TCO = $01,; { Termi nal Count

{= Bit of command register ($08, $D0) Wite

[T T T R N N N )

COMMAND_DACKLEVEL = $80; { Bit 7 set: DMA acknow edge | evel
{ H GH active

COVMAND _DREQLEVEL = $40; { Bit 6 set: REQ acknow edge | evel
{ LOWactive



COMMAND_EXTWRI TE = $20; { Bit 5 set: EXTENDED Wite, }

{ else LATE Wite }
COVMAND_FI XEDPRI = $10; { Bit 4 set: fixed priority }
COVMMAND_COWMPRESS = $08; { Bit 3 set: conpressed cycling }
COMMAND_| NACTI VE = $04; { Bit 2 set: controller inactive }
COVVAND_ADHO = $02; { Bit 1 set: address hold for channel }

{ 0/4 inactive }
COVMAND_MEMRMEM = $01; {- Bit 0 set: menory/ menory, }

{ else nenory/periphery }
{= Bits of request registers ( $09, $D2 ) Wite }
REQUEST_RESERVED = $F8; { Always set reserved bits =0 }
REQUEST_SET = $04; { Set DMA request }
REQUEST_CLR = $00; { Cear DMA request}
REQUEST_MSK = $03; { Specify channel in lower two bits }
{= Bits of channel masking register ( $0A, $D4 ) Wite ======== }
CHANNEL_RESERVED = $F8; { Always set reserved bits =0 }
CHANNEL _SET = $04; { Mask/| ock DVA channel }
CHANNEL_CLR = $00; { Free DMA channel }
CHANNEL _ MSK = $03; { Specify channel in lower two bits }
{= Bits of node reg| ster ($0B, $D6) Wite }
MODE_DEMAND = $00; { Transfer "On Call" }
MODE_SI NGLE = $40; { Transfer single values }
MODE_BLOCK = $80; { Block transfer }
MODE_ CASCADE = $Co; { Transfer cascaded }
MODE_DECREMENT = $20; { Decrenent }
MODE_AUTONIT = $10; { Auto initialization after end }
MODE_VERI FY = $00; { Verify }
MODE_WRI TE = $04; { Wite to nmenory }
MODE_READ = $08; { Read from menory }




MODE_I NVALI D $0C,

{ Invalid }

MODE_CHANNELMSK = $03; { Specify channel in lower two bits }
Procedure dma_MasterC ear( i Chan : Integer );
Procedure dma_Set Request( i Chan : Integer );
Procedure dma_C rRequest( i Chan : Integer );
Procedure dma_Set Mask( i Chan : Integer );
Procedure dma_Cl rMask( i Chan : Integer );
Function dma_ReadStatus( i Chan : Integer ) Byt e;
Procedure dma_C rFlipFlop( i Chan : Integer );
Functi on dma_ReadCount ( i Chan : Integer ) Wor d;
Procedure dma_Set Channel ( i Chan : |nteger;

| pMem : Pointer;

uSi ze : Wrd;

bMode : Byte );
Procedure dma_Men2Men{ bPage : Byte;

uSource, uDest, uSize : Wrd );

Function dma_Until 64kPage( | pMem : Pointer; uSize : Wrd ) Wor d;
Procedure dma_Free( | pMem: Pointer );



Function dma_Al | ocMen{ uSize :

| npl erent ati on

uses DCS;
Const

drme_adr ess

dme_count
dme_page

array[O. .
array[O. .
array[O. .

{-- Register offsets
dme_st at us
dma_comrand
dme_r equest
dma_chmask

dme_node
drme_f1i pf

Iop;

dme_masterclr:

dme_t enp

dma_maskcel r

dma_nmask

array
array
array
array
array
array
array
array
array
array

for
0

0
0.
0..
0

0

0

0

0

0.
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Word ) : Pointer;

7] of Byte=($00, $02, $04, $06, $C0, $C4, $C8, $CC) :
7] of Byte=($01, $03, $05, $07, $C2, $C6, $CA, $CE) :
7] of Byte=($87, $83, $81, $82, $88, $8B, $89, $8A) :

Master and Slave -------------oomaon }
Status register [Read] }
Byt e=($08, $D0) ; { Cormand regi ster[Wite]}

of
of
of
of
of
of
of
of
of
of

Byt e=($08, $D0); {
Byt e=($09, $D2) ;

{ Trigger

DMA request }

Byt e=( $0A, $D4) ; {Mask channel s separately }

{ Transfer node }
Byt e=($0C, $D8); { Address/Counter Flip-flop }
{ Reset controller }

{ Tenporary register }

Byt e=( $0B, $D6) ;

Byt e=($0D, $DA) ;
Byt e=($0D, $DA) ;
Byt e=( $0E, $DC) ;

{

Free all

channel s }

Byt e=( $0F, $DE) ; { Mask channel s toget her }

*****************************************************************}

{ dma_Masterclear : Reset controller of a channel }
{* _______________________________________________________________ -k}
{ Input i Chan : Nunber of channel (0-7)

*****************************************************************}

Procedure dma_Mast erd ear (

Begi n

i Chan : I|nteger );



i Chan := i Chan and $0007;

port[dma_masterclr[i Chan div 4]] := 0 ;

End;
*****************************************************************}
{ dma_Set Request : Set transfer to specified channel }
K o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e *}
{ Input : iChan : Nunber of channel (0-7) }
{*****************************************************************}
Procedure dma_Set Request( i Chan : Integer );

Begi n

i Chan : =i Chan and $0007;
port[dma_request[i Chan div 4]] := REQUEST_SET or ( iChan and $03 ) ;
End;

**********************‘k‘k‘k‘k‘k‘k‘k‘k‘k**********************************}

{ dma_ClrRequest : Stop transfer to specified channel }
K o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e *}
{ Input : iChan : Nunber of channel (0-7) }
{*****************************************************************}
Procedure dma_C rRequest( i Chan : Integer );
Begi n
i Chan := i Chan and $0007;

port[dnma_request[i Chan div 4]] := REQUEST CLR or ( iChan and $03 );
End;

*****************************************************************}

{ dma_Set Mask : Mask (1ock) specified channel }

{
{ Input : iChan : Nunber of channel (0-7) }



{*****************************************************************}

Procedure dma_Set Mask( i Chan : Integer );

Begi n

i Chan : =i Chan and $0007;

port[dma_chmask[i Chan div 4]] := CHANNEL_SET or ( i Chan and $03 );
End;

*****************************************************************}
{ dma_ClrMask : Free specified channel }
*
{ Input : iChan : Nunber of channel (0-7)
{*****************************************************************}
Procedure dma_Cl rMask( i Chan : Integer );
Begi n

i Chan : =i Chan and $0007;

port[dma_chmask[i Chan div 4]] := CHANNEL_CLR or ( iChan and $03 );
End;

*****************************‘k‘k**********************************}

{ dma_ReadStatus : Read status of controller belonging to }
speci fi ed channel

{* _______________________________________________________________ -k}

{ Input : iChan : Nunber of channel (0-7) }

{ Qutput : Status of controller
{*****************************************************************}

Function dma_ReadStatus( i Chan : Integer ) : Byte;

Begi n
i Chan : =i Chan and $0007;
dma_ReadStatus := port[dma_status[i Chan div 4]];



End;

*****************************************************************}

{ dma_CrFlipFlop : Cear flip-flop of controller of }

speci fi ed channel }

K o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e *}

{ Input : iChan : Nunber of channel (0-7) }
* *

{ Info: The Flip-flop is used to differentiate the LO byte and H -byte }

of the transfer address or the transfer counter.
*****************************************************************}

Procedure dma_C rFlipFlop( i Chan : Integer );

Begi n
i Chan : =i Chan and $0007;
port[dma_flipflop[iChan div 4]] := 0;

End;
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{ dma_ReadCount : Read transfer counter of specified channel }
{* _______________________________________________________________ -k}
{ Input : iChan : Nunber of channel (0-7) }

{ Qutput : Current transfer counter (0-65535)
{*****************************************************************}
Function dma_ReadCount ( i Chan : Integer ) : Word;

var |, h : Byte;

Begi n
i Chan := i Chan and $0007;

dme_Cl rFli pFl op( i Chan );



| port[dma_count[i Chan]];

h := port[dma_count[i Chan]];
dma_ReadCount := h * 256 + |;
End;
*****************************************************************}
{ dma_Set Channel : Prepare DMA channel for transfer }
K o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e . *}
{ Input : iChan : Nunber of channel (0-7) }
{ | pMem : Address of nenory }
{ uSi ze : Nunber of bytes to be transferred }
{ bMode : Transfer npde }
{ bAlign : DVA BI T8 or DVA BI T16 transfer }
K o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e . *}
{ Info : To enable 16 bit transfers, the |inear address }
{ passed to the DVA controller must be nultiplied by 2. }
{ Wth 16 bit transfers, up to 128K of data }
{ can be transferred. }
{*****************************************************************}

Procedure dma_Set Channel ( i Chan : |nteger;
| pMem : Pointer;
uSi ze : Wrd;
bMode : Byte );

var uAdress : Wrd;

bPage . Byte;
Begi n
i Chan := i Chan and $0007; { Max. 8 DMA channels }
dme_Set Mask( i Chan ); {- Lock channel }

{ DMA transfers 1 nore byte than specified! }
{ transfer at least 1 byte (0==1) }



if uSize <> 0 then usize := usize - 1;

{- generate linear 20 bit address -------------cm--- }
if iChan <= 3 then { 8 bit DVA }
Begi n { Address = lower 16 bits of 20 bit address }

uAdress := Word ( ( Longint ( |pMem) and $FFFF0000 ) shr 12 )
+ ( Longint ( |IpMem) and $FFFF );
Page = upper 4 bits of 20 bit address }
bPage := Byte ( ( ( ( ( Longint ( IpMem) ) and $FFFF0000 ) shr 12 )
+ ( Longint ( IpMem) and $FFFF ) ) shr 16 );

End
el se { 16 bit DVA}
Begi n { Address = lower 16 bits of 20 bit address }

uAdress := Word ( ( Longint ( |pMem) and $FFFF0000 ) shr 13 )
+ ( ( Longint ( IpMem) and $FFFF ) shr 1 );
{ Page = upper 4 bits of 20 bit address }

bPage := Byte ( ( ( ( Longint ( |IpMem) and $FFFFO000 ) shr 12 )
+ ( Longint ( IpMem) and $FFFF ) ) shr 16 );
bPage : = bpage and $FE;
uSi ze := usize div 2; { Counting words, not bytes! }
End;

port[dma_node[i Chan div 4]] := bMbde or ( iChan and MODE_CHANNELMSK );

dme_Cl rFli pFl op( i Chan ); { Clear address/counter flip-flop and...}
send address to DVA controller (LO byte/H -byte) }

port[dma_adress[i Chan]] := LQ( uAdress );

port[dma_adress[i Chan]] := H ( uAdress );

port[dma_page[i Chan]] := bPage; { Set nenory page }

dma_ClrFlipFlop( iChan ); { Cear address/counter flip-flop and ...}
send counter to DVA controller (LO byte/H -byte) }



port[dma_count[i Chan]]
port[dma_count[i Chan]]

LQ( uSize );
H ( uSize );

dme_Cl r Mask( i Chan ); { Free DMA channel again }
End;

*****************************************************************}
{ dma_Men2Mem : Shift mermory bl ock within a 64K page }
{* __________________________________________________________________ *}
{ Input : bPage : Address of 64K page }
uSource : Source }
uDest : Destination }
usSi ze : Nurber of bytes to be transferred }

P TaanTaan)

Note: Menory to nenory DMA transfer has not been }
i mpl enented with newer conputers (80286 and above). }

In Protected Mbde or Virtual 8086 Mbde of the processor, }
DMAO accesses are generally intercepted and cause the }

the systemto crash. }

}

EE R E R Sk Sk kS kS kS kS R Sk kS Sk Sk Sk Sk kS kS kS kS ko kS kS
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Procedure dma_Men2Men{ bPage : Byte;
uSource, uDest, uSize : Wrd );

Begi n
dma_MasterClear( 0 ); { Reset nmster controller via channel 0 }
DVA transfers 1 nore byte than specified!
{ transfer at least 1 byte (0==1) }
if uSize<>0 then uSize :=uSize - 1 ;

port[dma_adress[0]] := LQ( uSource );
port[dma_adress[0]] := HI ( uSource );
port[dma_page[0]] := bPage; { Set nenory page }



port[dma_adress[1]] := LQ( uDest );
port[dma_adress[1]] := HI( uDest );
port[dma_page[1]] := bPage; { Set nenory page }

{ Send counter to DVA controller (LO byte/H -byte) }
port[dma_count[0]] := LQ( uSize );
port[dma_count[0]] := H ( uSize );

(1); Cear address/counter flip-flop and ...}
LQ( uSize );
H ( uSize );

{ dma_CrFlipFlo
port[dma_count[1]]
port[dma_count[1]]

nns

{ Setting COMWAND ADHO doesn't increment the address register of channel O.

{ Thus, the nmenory block which channel 2 processes }
{ isinitialized with a val ue.
port[dma_command[ 0]] := COVWAND_ MEM2MEM or
COMMAND_FI XEDPRI  or
COMVAND _COWPRESS;

{ Wen the nenory blocks overlap, the program nust differentiate between
increnentation }
{ and decrementation !> (MODE_DECREMENT). Wth }
{ decrenenting, the nenory address + the nunber of bytes to be copied nust

be passed
{ to the specific DVA channel as the address! }
port[dma_node[0]] := MODE_BLOCK or MODE_READ or O; { Channel 0 }
port[dma_node[0]] := MODE_BLOCK or MODE_WRI TE or 1; { Channel 1}

drme_Set Request( 0 );
End;



khkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhh**x*%

{ dma_Until 64kPage : Deternine nunber of bytes of a passed nenory }
{ area within its 64K page. }
* *
__________________________________________________________________ }
{ Input : IpMem: Address of menory to be checked }
{ uSi ze : Size of menory area }
{ Qutput : Nunber of bytes within nmenory until }
{ end of menory is reached or until next 64K page }

khkkhkhkhkhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhhx*x*%

Function dma_Until 64kPage( | pMem : Pointer; uSize : Wrd ) : Wrd;
var | Adr, | PageEnd : Longint;

Begi n
{-- Determine 20 bit linear address fromfar pointer ----------- }
IAdr := ( Longint ( Longint ( IpMem) shr 16 ) shl 4 ) +
( Longint ( IpMem) and $ffff );
| PageEnd : = | Adr + $FFFF; { add 1 page }
{ Deternine bytes to end of page }
| PageEnd and $FFFF0000;

| PageEnd : =
| PageEnd : = | PageEnd - | Adr;
i f | PageEnd>uSi ze then dna_Until 64kPage : = uSi ze
el se dma_Until 64kPage : = | PageEnd;

End;

*****************************************************************}
{ dma_FreeMem : Free DMA capabl e nenory.

{* _______________________________________________________________ -k}
{ Input : uSize : Size of allocated nmenory.
{*****************************************************************}



Procedure dma_Free( | pMem : Pointer);

var regs : Registers;

Begi n
{ Get segment and free via DCS-Call }

regs. ah : = $49;

regs.es := Longint ( IpMem) shr 16;

msdos( regs );
End;
*****************************************************************}
{ dma_All ocMem : All ocate DVA capabl e menory. }
{* _______________________________________________________________ *}
{ Input : uSize : Size of nenory to be allocated (max. 64k).
{ Qutput : Address of allocated menory. }
{* _______________________________________________________________ *}
{ Info : - This function continues allocating nenory until }
{ the menory it finds is located within a physical 64K limt. }
{ Note: The allocation strategy is NOT }
{ optimum (see HeapWal k) . }
{ The all ocated nmenory begins at a segnent address }

and is thus page or 16 byte aligned. }

{*****************************************************************}

Function dma_Al |l ocMen{ uSize : Word ) : Pointer;

Const
uSegnent : Word = $FFFF,;
ud dSegnent : Word = $FFFF;
var

test : Longint;
regs : Registers;



Begi n
{ Can nenory still be allocated ? }
Repeat
regs. ah : = $48;
regs.bx := uSize div 16 + 1;
msdos( regs );

if ( regs.flags and 1 ) = 0 then

Begi n
usegnment : = regs. ax;
if ud dSegnment <> $FFFF then { free old nmenory }
dme_Free( Pointer ( ud dSegment shl 16 ) );
ud dSegnent : = uSegnent; { Note new nmenory }

{ is new nmenory located in 64K page ? }
if dma_Until 64kPage(
Poi nter ( Longint ( usegment ) shl 16), uSize ) = uSize then
Begi n
DVA_Al | ocMem : = Poi nter (Longint ( uSegnent ) shl 16 );
Exit;
End;
End;
Until regs.flags > O;
if uSegnment <> $FFFF then { That's too bad, no nenory! }
dme_Free( Pointer ( ud dSegment shl 16 ) );
DVA_Al | ocMem : = NIL;
End;

End.



