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@]P’/EN Terminol Oogy

¢ (quadlet - 32-bit word (four bytes)

¢ Numbersuse Verilog notation
e (number of bits)’ (base)(digits)
e 10h3FF =10'b11 1111 1111 =1023
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@/P]EN Terminology cont.

L 4

L 4

L 4

December 18, 1996

DMA Controller - mechanism used In
support of a specific DM A function.

DMA Context - adistinct logical data
stream.

DM A Descriptor - a data structure
used to describe buffers and buffer list
control.

DMA Context Program - alist of
DM A descriptors
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@ Example: | sochronous
PEN .
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M;N DM A Functions
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Asynchronous Transmit (AT)
Asynchronous Receive (AR)

| sochronous Transmit (IT)

| sochronous Recelve (IR)
Self-1D

Physical
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@ Common DM A
PEN .
M echanism

¢ Used by 4 DMA functions
e Asynchronous Transmit (AT)
e Asynchronous Recelve (AR)
e |sochronous Transmit (IT)
e |sochronous Receive (IR)
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Packet Descriptors
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@ Transmit Packet
PEN .
Descriptors

Packet Header Packet Data
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Descriptor Block

4
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Must be contiguousin
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Context Program

¢ A listof
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@PJE N Z

¢ Thelast descriptor in a descriptor block
pointsto the next descriptor block.
¢ |t alsoincludesthe Z value

e Thenumber of contiguous 16-byte descriptor
componentsin the next descriptor block.

e Used for prefetch.

31 30 29 28 27 26 2524 2322 21 201918 1716 151413121110 9 8 7 6 5 4 3 2 1 0
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Recelve Descriptors

¢ Used to specify areceive buffer

December 18, 1996
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@MEN Two Receive M odes

¢ Packet-per-Buffer (IR only)
¢ Buffer Fill (AR & IR)
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@p]m Packet-per-Buffer

¢ Each descriptor block
I ecelves one packet.

¢ At end of packet
|R controller goesto
next descriptor block.

C
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QPEN Packet Per Buffer cont.

Buffer M Buffer M+1 Buffer M+2
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©...  Buffer Fil

¢ Each descriptor block

e consists of one
command descriptor

e Specifiesone buffer

¢ Each buffer isfilled
before advancing to

the next descriptor
block.
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@... Buffer Fill cont.

¢ Each buffer may receive multiple packets

Packet N+4

Packet N+6

Buffer M Buffer M+1 Buffer M+2
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Common Context Registers
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@ | Common Context
T Registers

¢ CommandPtr
¢ ContextControl
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@/MEN CommandPtr

¢ Pointsto first descriptor block

31 3029 2827262524 2322 21 201918 1716 151413121110 9 8 7 6 5 4 3 2 1 0

e e I O |
descriptorAddress [31:4] |_ir Z j:|
N N N e s N A O O |

¢ descriptor Address- address of 16-byte
aligned descriptor block.

¢ Z - number of contiguous 16-byte
descriptor components (for prefetch)
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@/P]EN ContextContr ol

¢ Register used to control the running of
the context.

¢ Different for each controller, but all share
some common e ements.

313029 2827262524 232221 201918 17161514131211 10 9 8 7 6 5 4 3 2 1 0

[ T T
spd || ack/err
| L1 1 |

active
dead
wake

run
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M;N ContextControl
bit definitions

¢ run - used to enable processing for
the context.

¢ wake- used to resume processing for
the context.

¢ active-read only. HW indication

that context descriptorsare beng
processed.

¢ dead - fatal context error. Does not
affect any other context.

December 18, 1996 Diana Klashman / 1394 Open HClI DMA Overview Slide 24




@MN ContextControl
field definitions

¢ spd - 1394 transmission speed

¢ ack/error code- packet transfer
status
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© ContextControl
PEN
ack/error codes

¢ ack complete o evt tcode err
¢ ack pending ¢ evt short_packet
¢ ack busy X ¢ evt _long packet
¢ ack busy A ¢ evt_missing ack
¢ ack busy B ¢ evt_underrun

¢ evt _overrun
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© ContextControl
PEN
ack/error codes cont.

¢ evt descriptor read o evt_bus reset

¢ evt data read ¢ evt_timeout

¢ evt data write ¢ evt_unknown
¢ evt flushed
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@P/EN Starting a context

¢ Initialize CommandPtr descriptor Address
and CommandPtr Z

¢ St ContextControlrun toenablethe
context

¢ must not be set If ContextControl active
Isnot O

3130292827262524 232221201918 1716151413121110 9 8 7 6 5 4 3 2 1 0
[ | [ [ [ 1

ContextControl +run
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@]P’]EN Appendingto a

Context Program - SW
¢ Add descriptor block to end

¢ set ContextControl wake bit
C- C-

branchAddress 0

313029 2827262524 232221201918 1716 151413121110 9 8 7 6 5 4 3 2 1 0
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ContextControl +wake
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continued on
next slide
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Appendingto a
Context Program - HW

set

o [Ene)
active=0

|| process

wake=0 desc blk

<>

yes Y

set cd=
pranch Adr

Y
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()... Appending to a Context
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Program - HW cont.

es
=¥ 3
Y —y
get branch <t cmd=
Z2lel branch adr
set
active=1

no

@

iana Klashman / 1394 Open HCI DMA Overview




@/P]EN Stopping a context
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Clear ContextControl run

When ContextControl.activeis 0, the
context has stopped.

Cannot necessarily reset
ContextControl.run again without
resetting CommandPtr.
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@]P’/EN Read Nng CommandPtr

¢ Must only beread when
ContextControl.activeisO

¢ |fread after context hasrun

e CommandPtr.descriptorAddresspointsto
the next descriptor to be processed.

e Or If thecontext isdead, it pointsto a
descriptor in thedescriptor block in
which the unrecoverable error occurred.

¢ |fwritten then read before
ContextControl.run is set, theread
valueiswhat was written.
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Other DMA
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@]P’/EN Saf-1D
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Handles Self-1D packetsthat arrive
during the self-1D phase of bus
Initialization.

Context hastwo Self-1D specific
registers

Packetsreceved in Buffer Fill mode
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Physical Requests

¢ Not Context/Descriptor driven.
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