Advanced DMA Controlier SAB 82257

for 8-/16-Bit Microcomputer Systems

8 MHz

® High-performance 16-bit DMA controller ® 16 Mbytes addressing range
for 16-bit family processors SAB 80286, ¢ 1g Mbytes maximum block size
SAB 80186/188, SAB 8086/88 ¢ Command chaining for automatic
¢ 4 independent high-speed DMA processing
channels
® Adaptive on-chip bus interface for
direct connection to 16/8-bit processors
¢ Standalone operation for modular
systems

¢ Automatic data chaining (scattering/
gathering) for flexible data structures

¢ Single and double cycle transfers
® Automatic assembly/disassembly of

. data
¢ Programmable bus loading o M based icati h
e Transter rates up to 8 Mbytes/s w::q (C)eryU ased communication scheme

(8 MHz system)

SAB
82257

'SSAG1382

The SAB 82257 is an advanced DMA (direct memory access) controller especially de-
signed for the 16-bit microprocessors SAB 80286 and SAB 8086/186/88/188. In addition
the operation with other processors is supported by the remote mode. The SAB 82257
has 4 independent DMA channels which can transfer data at rates up to 8 Mbytes/ s at
8 MHz clock frequency in an SAB 80286 system or upto 4 Mbytes/ s at 8 MHz in an

SAB 8086/80186 system. This great bandwidth aliows the user to handle very fast data
transfers or a large number of concurrent peripherals.

The device is fabricated in advanced +5 V N-channel Siemens MYMOS technology and
comes in a 68-pin plastic leaded chip carrier (PL-CC-68).
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SAB 82257
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SAB 82257

Modes of Operation, Adaptive Bus Interface

Like the advanced DMA controller SAB 82258A, the SAB 82257 has been defined to work
with all 16-bit processors linke SAB 80286, SAB 80186/188 and SAB 8086/88 without

additional support and interface logic. Hence the local buses of the above processors are
different in signals, functions and timings, the SAB 82257 has an adaptive bus interface to

meet the different requirements of these local buses.

Logic Symbol in 286 Mode

(LK RESET READY

GND VC( SSLO0A13

Logic Symbol in 186 Mode
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SAB 82257

As a result of this, a bus compatibility with identical timing is attained with the processors
SAB 80286, SAB 80186 and SAB 8086. A compatibility with the 8-bit bus versions of
these processors, SAB 8088 and SAB 80188, is also guaranteed by defining the physical
bus width of the SAB 82257 (per software) as 8 bits. The only difference in operation with
SAB 8086 or SAB 80186 is that for SAB 8086 the HOLD pin functions as RQ# GT# line (if
HLDA is held high on reset).

The SAB 82257 can also be operated in remote or standalone mode, in which case it is
not coupled directly to a processor. In remote mode, the SAB 82257 can be operated as
sole bus master in a multimaster environment. The SAB 82257 is programmed to a
specific mode of operation by applying defined logic levels to certain pins during reset
and by setting the status of several control bits (see figure below).

Note: Pin 57 (A21/DT/R# of the SAB 82257) must be high during reset in order to
enable proper operation. This is provided, if pin A21 is connected to the
SAB 80286's address bus. An internal pullup resistor supports applications
where pin 57 is left open.

Mode Selection
SAB 82257
Pin
1 A23/AREADY
on
RESET
SAB 80286
Bus
Remote 286 8086 186
Moode Mode Mode Mode
Bus Width
= 8Bit
8088 188
Mode Mode
SSADO0LT?
Pin 57 (A21 or DT/R#) must be high during Reset to enter the desired operating mode. An internal
pullup pulls this pin high, if nothing is driving it.
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SAB 82257

Pin Configuration

PL-CC-68 PL-CC-68
Bottom view Top view

51 35
[slziniainintsliaiaislaizialalalislal

Pin No.1 Mark
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SAB 82257

Pin Definitions and Functions

Some pins of the SAB 82257 serve for different purposes according to the different
modes of bus operation. The table below summarizes the pinouts of the SAB 82257 in
the various modes. A detailed description of the general pin functions as well as the
mode-specific pin functions is given in the following sections.

Pin 286 Mode Remote Mode 186/8086 Mode
Symbol Input (1) Symbol Input (1) Symbol Input ()
QOutput (O) Qutput (0) Output (O)
16 HOLD O HOLD o) HOLD or 0O (186)
RQ#GT# 1'0 (8086)
17 HLDA | HLDA | HLDA |
1 BHE# 1O BHE# 110 BHE# 1'0
14 MIO# O BREL O Sa# 0
11 S1# 78] S1# 0 S1# 'O
13 So# 1e] So# 0O SO0# 1O
8 CS# [ CS# | CS# 1
2 RD# | RD# [ RD# 10
3 WR# | WR# [ WR# 'O
10 READY# [ READY# | SREADY 1
59 A23 0 A23 9] AREADY !
59 A23 0 A23 0 AREADY |
58 A22 0 A22 O ALE 0
57 A21 0 A21 O DT R# o}
56 A20 0 A20 O DEN# 0
55 A19 0 A19 0 A19:S6 ]
54 A18 0O A18 0 A18:S5 0
53 A7 o] A7 (0] A17/,54- 0
52 A16 ] A16 0 A16/S3 0
51 A15 e} At5 6} A15 (6]
50 A4 0O A4 O A4 o}
49 A13 0 A13 o) A13 0
48 A12 o} A12 0 A12 0
47 A1l (0] A1l (6] A1 O
46 A10 0 A10 0 AtQ 0
45 A9 0 A3 0 A9 1Y)
44 A8 0 A8 0 A8 0
42 A7 18] A7 110 A7 10
41 AB 10 AB 10 AB 1’0
40 A5 e} A5 76 A5 (o]
39 Ad 110 Ad 0 A4 10

Siemens Components, Inc.
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SAB 82257

Pin Definitions and Functions (cont’d)

Pin 286 Mode Remote Mode 186/8086 Mode
Symbol Input (1) Symbol Input (1) Symbol Input (I)
Output (0) Output (O) Output (O)

38 A3 0O A3 6] A3 O

37 A2 110 A2 e} A2 0

36 Al /0 A1 0 A1 10

35 A0 /O AQ O AQ 110

18 D15 l{e} D15 6] AD15 17e]

20 D14 /1O D14 {6} AD14 0

22 D13 0 D13 {6 AD13 [He}

24 D12 10 D12 /0 AD12 A6

27 D11 'O D11 6] AD11 Ko}

29 D10 10 D10 e} AD10 1O

31 Dg l{e] D9 l{e] AD9 10

33 D8 10 D8 10 AD8 10

19 D7 e} D7 0 AD7 (o]

21 D6 O D6 O AD6 1’0

23 Ds 0 D5 O AD5 110

25 D4 e} D4 10 AD4 1.0

28 D3 l{e] D3 e} AD3 110

30 D2 l{e] D2 I'0 AD2 1.0

32 D1 e D1 10 AD1 0

34 DO /0 DO 'O ADO 1’0

7 DREQO | DREQO | DREQO 1

6 DREQ1 [ DREQ1 [ DREQ1 |

5 DREQ2 [ DREQ2 | DREQ2 |

4 DREQ3 | DREQ3 [ DREQ3 |

61 DACKO# 0 DACKO# 0 DACKO# 0

62 DACK1# 0 DACK1# (0] DACK1# 0

63 DACK2# 0 DACK2# 0 DACK2# 0O

64 DACK3# 0O DACK3# 0 DACK3# o]

65 EODO# /0 EODO# O EOCDO# 0

66 EQD1# e} EOD1# 1Q EOD1# 'O

67 EQD2# {l[e] EQD2# 110 EOD2# 10

68 EQD3# 10 EQD3# 1’0 EOD3# 0]

15 RESET I RESET | RESET }

12 CLK | CLK 1 CLK |

9,43 GND - GND - GND -
26,60 Vee - Vee - Vee -
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SAB 82257

Pin Definitions for All Operating Modes

Symbol Pin Input (1) Function
Qutput (O)
BHE# 1 o] BUS HIGH ENABLE

This active low input indicates transfer of data on
the upper byte of the data bus, D15 to D8. Eight-
bit oriented devices assigned to the upper byte of
the data bus would normally use BHE# to con-
dition chip select functions. BHE# floats to tristate
off when the SAB 82257 does not own the bus.

BHE# and AQ encodings

BHE# |AO Function

0 0 Word transfer (D15-D8)

0 1 Byte transfer on upper half of
data bus (D15-D8)

1 0 Byte transfer on lower halif of
data bus (D7-D0)

1 1 Odd-addressed byte on 8-bit
bus (D7-D0)

RD# 12 | READ

This active low input in conjunction with chip
select enables reading the SAB 82257 register
which is addressed by the address lines A7 to
AQ. This signal can be asynchronous to the

SAB 82257 clock.

WR# 3 | WRITE

This active low input in conjunction with chip
select enables writing into the SAB 82257
registers which is addressed by the address lines
A7 to AQ. This signal can be asynchronous to the
SAB 82257 clock.

DREQO- 4-7 | DMA REQUEST (0 TO 3)

DREQ3 _ | These active high inputs are used for synchro-
nized DMA transfers. DREQ3 has the meaning of
IO request (IOREQ) if channel 3 is a muitiplexer
channel. These signals can be asynchronous to
the SAB 82257 clock.

Siemens Components, Inc. 4-551



SAB 82257

Pin Definitions for All Operating Modes (cont’d)

Symbol

Pin

Input (1)
Output (O)

Function

CS#

CHIP SELECT

This active low input enables the access of a pro-
cessor to SAB 82257 registers. This access is
additionally controlled either by bus status signals
or by the read or write command signais. Chip
select can be asynchronous to the SAB 82257
clock.

CLK

12

CLOCK

This input provides the fundamental timing. In
286 mode and remote mode it must be two times
the system clock. It can be directly connected to
the SAB 82284 CLK output. It is divided by two to
generate the SAB 82257 internal clock. The on-
chip divide-by-two circuitry can be synchronized to
the external clock generator by a low-to-high
transition on the RESET input, or by the first high-
to-low transition on the status inputs SO# or S1#
after reset. In 186/8086 mode no internal pre-
scaling is done.

S0#, St1#

11,13

/0

BUS STATUS LINES (0, 1)

These signals control the support circuits. The be-
ginning of a bus cycle is indicated by S1# or S0#
or both going active. The termination of a bus
cycle is indicated by all status signals going in-
active in 186 mode or bus ready signal (READY#)
going active in 286 mode. The type of bus cycle is
indicated by SO#, S1# and S2# (in 186 mode) or
M/IO# (in 286 mode). S2# and M/IO# have the
same meaning but in 186 mode the S2# signal
can be active only when at least one of S1# or
S0# is active, whereas in 286 mode the M/IO#
signal is valid with the address on the address
lines. The SAB 82257 can generate the following
bus cycles by activating the status signals (and
M/IO# in 286 mode):

4-552
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SAB 82257

Pin Definitions for All Operating Modes (cont'd)

Symbol Pin Input (1) | Function
Output (O)
So#,S1# 11,13 1’0 M10# | S1# | SO# | Cycle Type
(cont'd) or S2#
0 0] 0 Read 1’'O-vector
(for multiplexer channel)
0] 1 Read from /O space
0 1 0 Write into [/O space
1 1 No bus cycle, does not
occur in 186 mode
1 0 0 Does not occur
1 0 1 Read from memory space
1 1 0 Write into memory space
1 1 1 No bus cycle

When the SAB 82257 is not the master of the local
bus the status signals are used as inputs for
detection of synchronous accesses to the

SAB 82257. The following table shows the bus
status and CS# signals and their interpretation by
the SAB 82258.

CS# S1# | S0# | Description

1 X X SAB 82257 is not
selected (no action)
0 0 0 No SAB 82257
access (no action)
0 0 1 Read from an
SAB 82257 register
0 1 0 Write into an
SAB 82257 register
0 1 1 No bus cycle"

1) SAB 82257 is selected but no synchronous access is activated. In this case the
SAB 82257 monitors RD# and WR# signals for detection of an asynchronous access.
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SAB 82257

Pin Definitions for Aill Operating Modes (cont'd)

Symbol

Pin

Input (1)
QOutput (O)

Function

RESET

15

SYSTEM RESET

An activation of the reset signal forces the
SAB 82257 to the initial state. The reset signal
must be synchronous to CLK.

DACKO#-
DACK3#

61-64

DMA ACKNOWLEDGE (0 TO 3)

These active low inputs acknowledge the requests
on the related DREQn signals. They are activated
when the requested transfer(s) is (are) performed.
If the channel 3 is a multiplexer channel the signal
DACK3# has the meaning of I/O acknowledge
(IOACK#).

EODO#-
EOD3#

65-68

/0

END OF DMA (0 TO 3)

These lines are implemented as open drain output
drivers with a high impedance pullup resistor and
thus can be used as bidirectional lines.

As outputs the lines are activated for two system
clock cycles at the end of the DMA transter of the
corresponding channel (if enabled) or they are
activated under program control (EOD output or
interrupt output).

If the lines are held internally high but forced to
low by external circuitry, they act as "End of DMA”
inputs. The current transfer is aborted and the
SAB 82257 continues with the next command.
Additionally, a special function is possible with the
EOD2# pin: this pin can also be used as common
interrupt signal for alt 4 channels. in this mode this
line is not an open drain output but a pushpull
output (output only). The other EOD# pins may be
used as EQOD# outputs/inputs as described above.

Vee

26, 60

POWER SUPPLY (+5 V)

GND

9, 43

GROUND (0 V)

4-554
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SAB 82257

Pin Definitions for 286 Mode and Remote Mode

In 286 mode the SAB 82257 bus signals and bus timings are the same as for the

SAB 80286 processor. Additional features of the SAB 82257 require a slight change in pin
definitions. The processor can access internal registers Bf the SAB 82257. Therefore the
bus signals must support these accesses. This means that some of the bus control
signals must be bidirectional and some additional bus control signals are necessary. All
additional pins and their functions are listed below.

In remote mode most of the bus signals are the same as in 286 mode. Pin 14 (M/10#)
serves as BREL output. The HOLD/HLDA arbitration in remote mode is used only for
system bus accesses, the resident bus is accessed directly.

The CS# input additionally requests access to the local bus of the SAB 82257. These
accesses are enabled through the BREL output after the SAB 82257 has released the
bus.

Pin Configuration in 286 Mode and Remote Mode

Component Pad View - As viewed PC Board View - As viewed
from underside of component from the component side of
when mounted on the board the pc board

A 0%
A% ho3
A hon
vec B vee
oAk o# bos
DACK 1# O] bon
DACK2# O] bos
DACK 3# O 013
E0DO# O o6
EOD1# O DD
E0D24# O ho7
fo03# deo wpos

- =

OO0 o000 o0 oo uUg

Pin No.1 Mark Et%ggéé*agxxugﬁeg

§E§%ESSSE§333*§%§
% SSPOOLY
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SAB 82257

Pin Definitions for 286 Mode and Remote Mode (cont’d)

Symbol

Pin

Input (1)
Output (0)

Function

READY#

10

BUS READY

This active low input terminates a bus cycle. Bus
cycles are extended without limit until terminated
by READY# low.

READY# is a synchronous input requiring setup
and hold times relative to the system clock to be
met for correct operation.

M/IO#

14
(286 mode)

Memory / /O SELECT
In 286 mode, pin 14 is used to distinguish between
memory and I/O space addresses.

BREL

14
(remote
mode)

BUS RELEASE

In remote mode pin 14 is used to indicate when
the SAB 82257 has released the control of the
local bus.

HOLD

16

BUS HOLD REQUEST

This active high output indicates a request for
control of the local bus (286 mode) or the system
bus (remote mode). When the SAB 82257
relinquishes the bus it drops the HOLD output.
HOLD is connected to the bus arbiter in remote
mode.

HLDA

17

BUS HOLD ACKNOWLEDGE

This active high input indicates that the

SAB 82257 can acquire the control of the bus.
When it goes low SAB 82257 must relinguish the
bus at the end of its current cycle. HLDA can be
asynchronous to the SAB 82257 clock. HLDA is
connected to the bus arbiter in remote mode.

D0-D15

18-25, 27-34

/0

DATA BUS (0 TO 15)

This is the bidirectional 16-bit data bus. For use
with an 8-bit bus, only the lower 8 data lines D7-D0
are relevant.

AC-A7

35-42

ADDRESS BUS (0 TO 7)

The lower 8 address lines for DMA transfers. They
are also used to input the register address when
the processor accesses an SAB 82257 register.

A8-A23

44-59

ADDRESS BUS (8 TO 23)
Higher address outputs.

4-556
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SAB 82257

Pin Definitions for 186 Mode and 8086 Mode

In 186 mode and 8086 mode the SAB 82257 multiplexes the address with data and
additional status lines.

Pins A0 to A15 retain their original function while pins A20 to A23 serve for different
purposes (not used for address in 186/8086 mode).

The RD# and WR# lines are additionally used as outputs in 186/8086 mode to support
minimum mode systems.

Note that the HLDA input can be used to force the SAB 82257 off the bus in 8086 mode,
even though the arbitration is done via the RQ#/GT# line!

Pin Contiguration in 186 Mode and 8086 Mode

Component Pad View - As viewed PC Board View - As viewed
from underside of component from the component side of
when mounted on the board the pc board

Pin No.1 Mark

S5PGG4A20
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SAB 82257

Pin Definitions for 186 Mode and 8086 Mode (cont'd)

Symbol

Pin

input (1)
Output (O)

Function

ALE

58

o)

ADDRESS LATCH ENABLE

This active high output provides a strobe signal
to separate the address information on the multi-
plexed AD lines.

DEN#

56

DATA ENABLE
This active low output enables the data trans-
ceivers.

DT/R#

57

DATA TRANSMIT/RECEIVE

This signal controls the direction of the data
transceivers. When low, data is transferred to the
SAB 82257, when high, the SAB 82257 places data
onto the data bus.

S2#

14

STATUS LINE 2
Signal as for SAB 186/8086.88 processors
(see also S1#, SO# description in 286 mode).

AREADY

59

ASYNCHRONOUS READY

The rising edge of this signal is internally synchro-
nized, the falling edge must be synchronous to
CLK. Buring reset this signal must be low to enter
186 mode.

SREADY

10

SYNCHRONOUS READY

This signal must be synchronized externally. The
use of this pin permits a relaxed system-timing
specification by eliminating the clock phase which
is required for resolving the signal level when using
the AREADY input.

ADO-AD15

18-25
27-34

17O

ADDRESS/DATA BUS (0 to 15)
Lower address and data information is multiplexed
on pin ADO to AD15.

AQ-A7
AB-A15

35-42
44-51

e

ADDRESS BUS (0 to 15)
Additionally the demultiplexed address information
is available on address pin AQ to A15.
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SAB 82257

Pin Definitions for 186 Mode and 8086 Mode (cont'd)

Symbol

Pin

Input (1)
Output (O)

Function

A16/S3-
A19/56

52-55

0

ADDRESS BUS (16 TO 19)/

STATUS LINES (3 TO 6)

The higher address bits are muitiplexed with
additional status information.

HLDA

17

BUS HOLD ACKNOWLEDGE

This active high input indicates that the

SAB 82257 can acquire the control of the bus.
When it goes low the SAB 82257 must relinquish
the bus at the end of its current bus cycle. HLDA
can be asynchronous to the SAB 82257 clock. In
8086 mode, HLDA can be used to force the

SAB 82257 off the bus.

HOLD

16
(186 mode)

BUS HOLD REQUEST

This active high output indicates a request for
control of the bus. When the SAB 82257
relinquishes the bus, it drops the HOLD output.

RQ#
GT#

16
(8086 mode)

e}

REQUEST/GRANT

In 8086 mode the HOLD output acts as RQ#/GT#
line. The RQ#/GT# protocol implements a one-line
communication dialog required to arbitrate the use
of the system bus normally done via HOLD/HLDA.
The RQ#/GT# signal is active low and has an
internal pullup resistor.

Siemens Components, Inc.
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SAB 82257

Functional Description

General

The SAB 82257 is an advanced general-purpose DMA controller especially designed for
efficient highspeed data transfers on an SAB 80286 bus as well as on an
SAB 80186/188 or SAB 8086/88 bus.

It supports two basic operating modes:

- local mode (tightly coupled to a processor) and
- remote mode (loosely coupled to a processor).

In the first case the SAB 82257 is directly coupled to the CPU and uses the same system
support/control devices as the CPU (see figure below). This mode is possible with the
above-mentioned processors.

As a second basic operating mode remote (standalone) mode is supported (see figure
below). Here the SAB 82257 has its own sets of bus interface circuits and thus can utilize
its own local bus. This allows the DMA controller to work in parallel with the main CPU
and therefore overall system performance can be increased. Besides, this mode is very
useful for the design of modular systems and allows connecting the SAB 82257 to any
other processor via the system bus independent of the processor’s local bus.

The SAB 82257 has four independent DMA channels that can transfer up to 8 Mbytes‘s in
single cycle mode (2 clocks/transfer). in 2-cycle transfer mode the maximum rate is

4 Mbytes/s. Switching between channels induces no time penalty. Thus the overall maxi-
mum transfer rate of 8 Mbytes/s is also valid for multiple channel operation.

This fast operation is possible because of the pipelined architecture of the SAB 82257
which allows the different functional units to work in parallel.

The SAB 82257 supports two address spaces, memory space and 'O space, each with a
maximum address range of 16 Mbytes. In addition, the maximum block length (byte
count) is also 16 Mbytes to support applications where large blocks of data have to be
transferred (e.g. graphics).

As source or as destination, four parameters can be selected independently:

address space (memory or 1’0}

physical bus width (8 bits or 16 bits)

logical bus width (same as physical bus width or 8 bits on a 16-bit physical bus)
and

transfer direction (increasing, decreasing, fixed pointer or constant vaiue).

1

If the physical bus width of source or destination differs from the logical bus width, an
automatic byte/word assembly (word-byte disassembly) takes place. The same is true, if
the logical bus widths of source and destination are not identical.

4-560 Siemens Components, Inc.



SAB 82257

Basic SAB 82257 Operating Modes
a) Local Mode

Status

|—| }—‘ SAB
Ready 80286
!npuf SAB |
82284 | :D
82848 SAB
80186/88
SAB
8086/88
Clock
Ready -
RESET
y
HOLD HLDA
M/I0#
: S0-1
Addr.
SAB
DACKO-3# < 82257
DREQ 0-3 l:> Data

it

/}

SAB Control
82289
SAB
8289
SAB Command
82288 :>
SAB
8288
n
a
£
&
o
L%}
Address
SAB /'
8283A 7
" 24
Data
8287A 1%

$S000421
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SAB 82257

Basic SAB 82257 Operating Modes
b) Remote Mode

< Resident Bus >

Bus
Interface ~—
Local| |Bus
i
Interfage
Address
@ SAB | pata
82257 Status
DREQ
o ] 2 K
DACK# | Select
0-3#
Processor <:>
Board

SSD00422
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SAB 82257

Transfers between different address spaces can be performed within one or two cycles,
transfers within one address space can be performed only in two cycles.

The transfers can be executed free running or externally synchronized via DREQ where
source or destination synchronization is possible.

In summary, this very symmetrical operation of the SAB 82257 gives the user a great
amount of design flexibility.

Block Diagram of the SAB 82257
Bus Interface Add i Central
e ddress Unit Internat Control Channel
Channel —»f Control
R P Si
Address ALU equests Priority ignals
Address <L Logic
Incrementer
. Byte
[ |Leth I Count Unit '
Instruction
Pointer Byte Pointer
Registers Counters Registers
Burst
Counters 'L
Data
Temp. \' Internal Data Bus > ROM
Oata
Registers
&
Bus Data Path
Control Control Data Handler - l
Signals Micro-
> <::> Data instruction
Registers [ ALU Channel Cache
Bus Command £
Controt Registers
Instruction
g:"ffﬂ’l Registers
K atus
i - Registers L
RESET Timing
|| Generator Pipeline
Registers
55800423
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SAB 82257

Adaptive Bus Interface

As shown in the figure on page 4, the SAB 82257 hus interface has two basic timing
modes: the 286 mode and the 186 mode. In 286 mode the SAB 82257 is directly coupled
to an SAB 80286, in 186 mode to an SAB 80186 or SAB 80188. For each of these two
modes a slightly different variation exists:

- For the 286 mode the variation is the remote mode, where the SAB 82257 operates as
a bus master on the system bus without being directly coupled to a processor. In this
mode the SAB 82257 can utilize its own local bus and the communication with the main
processor is done via the system bus. To enable access to SAB 82257 registers by the
main processor, the SAB 82257 must release its local bus. This "local bus arbitration”
in remote mode is done via the CS# and BREL lines.

- For the 186 mode the variation is the 8086 mode, where the SAB 82257 supports the
RQ#/GT# protocol and thus can be directly coupled to an SAB 8086 or SAB 8088.

Memory-Based Communication

The normal communication between the SAB 82257 and the processor is memory-based.
This means that all necessary data for a transfer is contained in a command block in
memory accessible for CPU and SAB 82257 (see figure below). To start the transter the
CPU loads one of the command pointer registers of the SAB 82257 with the address of
the command block and then issues a "start channel command”. Getting the command
the SAB 82257 loads the entire command block from memory into its on-chip channel
registers and executes it. On completing the operation, channel status information is
written back by the SAB 82257 into the channel status word contained in the command
block in memory.

The command block structure of the SAB 82257 is identical with the structure o: the
SAB 82258A short command blocks. This allows to portate SAB 82257 software to the
SAB 82258A and vice versa (in thise case with restrictions).

Command Chaining

Command blocks for any channel can be chained for sequential execution (see figure).
When the SAB 82257 has completed the execution of a command, it automatically
increments the command pointer and starts to fetch and execute the next command
block until a stop command is found. As a result a chain of command blocks can be
executed by the SAB 82257 without any CPU intervention. Due to conditional and uncon-
ditional STOP and JUMP commands, quite complex sequences of DMA can be executed
by the SAB 82257.
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Memory-Based Communication and Command Chaining
Memory-Based Communication Command Chaining

T 15 Type 1 Command 0
é Source Pointer DMA DMA
&
P
‘E’ Destination Pointer STOP JuMP
E -
ot -0- a}Simplest DMA Operation  blAuto-Reload OMA
2
§ Byte Count
£
() _0_
DMA
l Channel Status o
Written after Every "Condition" =
DMA Termination JUMP if“Con-| External Terminate
dition” Met or
Byte Count End
oma oA
#2
STOP
sTOP

c)Conditional OMA Qperation
SSA00L24
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Data Chaining

Data chaining allows an automatic, dynamic linking of data blocks scattered in memory.
There are two types: list and linked-list data chaining.

if for a DMA the source blocks are to be dynamically linked during DMA, it is called
source chaining and the effect is that of gathering data blocks and sending them out
effectively as one block.

If one source block is dynamically broken up into multiple destination blocks, it is called
destination chaining. This results in scattering of a block.

This dynamic linking and unlinking of data blocks makes the logical sequencing of data
independent of its physical sequencing in memory.

In the case of linked list chaining (see figure a) each data block has a descriptor con-
taining information on position of the data block in memory, length of the data block and
a pointer to the next descriptor.

During data transfer the data block 1 is sent out first, then 2 and so on tilt a "0” is en-
countered in the byte count field.

The second type of data chaining is list chaining (see figure b).

Unlike linked list chaining, here the data block descriptors are continuous in a block and
thus determine the sequence of data blocks. The flexibility lost in terms of predefined
sequence is gained in terms of linking time.
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Data Chaining
a) Linked List Chaining

Command Pointer
————— ) Onthe_ .
in Memory
Type 1 Command
Link Pointer
Byte Count
Destination Pointer
Data Pointer
Not Used
Link Pointer
Channel Status
Data
Block
Channel Command Block #1 Byte Count
Data Pointer
Link. Pointer )
Data
Block Byte Count
#2
Data Pointer
/ Link Pointer )
Data / -0-
Block
* /\/

Linked Lists  ssaoou2s
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Data Chaining
b) List Chaining

Command Pointer
On Chip
in Memory
Type 1 Command
Source Pointer
Chain List Pointer
Byte Count
Not Used -
Data Pointer
Channel Status -0-
. Byte Count
Channel Command Block Dafa Pointer
- 0 -
Byte Count
Data Pointer
- 0_
_0_
gl‘g?k Data Chain List i
#2 SSA00L"T
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Operating the SAB 82257

Reset

When activating the reset input, the SAB 82257 is forced into its initial state. All channels
and bus activities are stopped, tristate lines are tristated and the others enter the inactive
state. While the reset input is active, pin 57 must be held high and lines A23/AREADY
and HLDA must be forced to the appropriate levels to select the desired bus interface
mode (see figures on page 4, 41 and 52).

After deactivating reset the inactive state is maintained, in addition the state of the

SAB 82257 registers is as follows:

-~ general mode register, general burst register, generél delay register, general status
register and the four channel status registers are set to zero,
- all other registers and bits are undefined.

Note: The general mode register (GMR) should be loaded first to select the mode of .
operation before any other activity is started on the SAB 82257.

DMA Interface
The DMA interface consists of three lines:

e DREQ - DMA request
® DACK# - DMA acknowledge and
e EOD# -~ Endof DMA

The first two lines work as request and acknowledge lines to control synchronized DMA
transfers as known from conventional DMA controllers. '

A special feature of the SAB 82257 are the bidirectional EOD# lines . Firstly they can be -
used as inputs to receive an asynchronous external terminate signal to terminate a '
running DMA. o '

Secondly, as an output, they can be used to send out a pulse which interrupts the CPU"
and/or signals to the peripheral a specific status (e.g. transfer aborted, or end of a block,
or send/receive next block ...).

The EOD# output signal can be generated synchronously to a transfer {(during the last
transfer) or asynchronously to the transfers by a specific command. m

In addition the EQD# output of channel 2 can be used as a collective interrupt output for
all DMA channels while the other three retain their normal function.
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Slave Interface

The slave interface is used to access the SAB 82257 internal registers. Although nearly
all of the communication between CPU and SAB 82257 is done via memory-based data
blocks, some direct accesses to SAB 82257 registers are necessary.

For example during the initialization phase the general mode register must be written, or
to start a channel the command pointer register and the general command register must
be loaded. Also during the debugging phase it is of great benefit to have access to all of
the SAB 82257 internal registers.

The slave interface is enabled by the CS# input and consists of the following fines:

® SO#, St# - status lines (inputs)

® RD# WR# -~ control lines (inputs)

e AQ-A7 - register address (inputs)

e DO0-D15 — data lines (inputs/outputs) or

¢ ADQO-AD15 - data lines (inputs/outputs) for synchronous access in 186 mode

Note that all of these lines are outputs, if the SAB 82257 is an active bus master.
In 186 mode and 286 mode two types of accesses are possible:

- Synchronous access by means of the status lines. Processor and SAB 82257 are
directly coupled and must use the same clock.

~ Asynchronous access by using the control lines RD# and WR# (processor and
SAB 82257may have different clocks).

In all modes except the synchronous access in 186 mode the register address must be
supplied on address pins AQ to A7. Using synchronous access in 186 mode the address
information is expected at address/data lines ADO to AD7.

In remote mode only the asynchronous access is possible because the SAB 82257 first
has to release its local bus to enable the register access. On receiving an access re-
quest (activation of CS# input) the SAB 82257 releases its local bus as soon as possible
and signals this by activating the BREL line. Now the CPU can accomplish its access.
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Bus Arbitration

To arbitrate access to the bus between the SAB 82257 and the processor, the signals
HOLD and HLDA serve for communication. Normally the SAB 82257 competes for the
bus via HOLD, the processor grants access to the bus via HLDA. The HLDA signal can
also be deactivated in order to force the SAB 82257 off the bus for a certain reason (kick
off). After reactivation of HLDA, the SAB 82257 will again get control of the bus.

In 8086 mode this communication is done by pulses via a single RQ#/GT# line which
uses the HOLD pin. In this case normally the HLDA input has no function. Nevertheless,
even in 8086 mode the HLDA input can be used for kick-off. This provides some kind of
additional bus arbitration.

Register Set

The following figure shows the user visible registers of the SAB 82257. A set of 5 reg-
isters, called the general registers, is used for all of the 4 channels. The mode register is
being written to first after reset and it describes the SAB 82257 environment - bus widths,
priorities, etc.

The general command register (GCR) is used to start and stop the DMA transfer on
different channels. The general status register (GSR) shows the status of all of the

4 channels; if the channel is running, if interrupt is pending, etc. General burst register
(GBR) and general delay register (GDR) are used to specify the bus load which is
permissible for the SAB 82257.

Siemens Components, Inc. ' 4-571




SAB 82257

There is a set of channel registers for each of the 4 channels. Most channel registers
serve as cache registers and need to be accessed only for debugging. During normal
operation they are loaded automatically by the SAB 82257 (see next paragraph).

The layout of register addresses shown in the figure on the next page. All register
addresses are even. Locations not designated in that figure are reserved and should not
be used.

SAB 82257 Register Set
General Register
15 0
GSR Status
GMR Mode
GCR Command
GBR Burst
Delay
GCR 7 0
Channel Register (4 sets; 1 per channel)
23 0
CPR Command Pointer
SPR Source Pointer
DPR Destination Pointer
LPR List Pointer
BCR Byte Count
CCR Channel Command
DAR Assembly
15 cgR | Channel Status
7 0
SSA00428
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Register Address Arrangement
Address Bits Address Bits 7, 6

0-5 00 01 10 11

0 GCR

2

4 GSR

3

8 GMR

A GBR

C GDR

E

10 CSR O CSR 1 CSR 2 CSR 3

12 DAR 0 DAR 1 DAR 2 DAR 3

14

16

18

1A

1C

1E

20 CPR LO CPR L1 CPR L2 CPR L3

22 CPR HO CPR H1 CPR H2 CPR H3

24 SPR LO SPR L1 SPR L2 SPR L3

26 SPR HO SPR H1 SPR H2 SPR H3

28 DPR LO DPR L1 DPR L2 DPR L3

2A DPR HO DPR H1 DPR H2 DPR H3

2C

2E

30 LPR LO LPR L1 LPR L2 LPR L3

32 LPR HO LPR H1 LPR H2 LPR H3

34

36

38 BCR LO BCR L1 BCR L2 BCR L3

3A BCR HO BCR H1 BCR H2 BCR H3

3C CCR LO CCR L1 CCR L2 CCR L3

3E CCR HO CCR H1 CCR H2 CCR H3
GCR = General Command Register CPR = Command Pointer Register
GSR = General Status Register SPR = Source Pointer Register
GMR = General Mode Register DPR = Destination Pointer Register
GBR = General Burst Register LPR = List Pointer Register
GDR = General Delay Register BCR = Byte Count Register
CSR = Channel Status Register CCR = Channel Command Register
DAR = Data Assembly Register
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Register Description

General Mode Register

In the general mode register GMR (figure below) the system wide parameters are
specified. This register should be programmed first after reset, with an 8-bit bus program
low byte first.

General Mode Register (GMR)

15 14 13 9 7 3 2 1 0
EN| MINT CcyC -y o | Mem.
0 PRI (Res.) | (Sys.)
Ci(3]2|1]0 3|2]1]o Boe | Bus
Physical Bus Width
0 8-bit
1 16-bit
—” Remote Mode Enable
0 Local mode
1 Remote mode

— Transfer Type
0 Two-cycle
1 Single-cycle

» Channel Priority

00 all fixed, chan. 0 highest
01 Reserved

10 Reserved

11 ali rotating

> Interrupt Mask for Type 2
Channel Command

0 Interrupt enabled

1 Interrupt disabled

» Common Interrupt Enable
0 EOD2 pin = EOD2
1 EOD2 pin = Common
$SAQ0429 Interrupt
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General Command Register

Individual channels are started and stopped by a command written to the general
command register GCR (figure below). The GCR is directly loaded by the CPU.

General Command Register

7 3 0
Channel c
3I2|1L0' ommand
T
Channel Command
000 NOP

001 CONTINUE Channel(s) after it has been stopped
by the STOP command
010 START Channel{s) = Command block at
system/memory space
011  START Channel(s) = Command block at
resident /0 space

100 STOP Channel(s)

101 --- Reserved

110 --- Reserved

111 HALT Single-step channel(s): Start execution

and stop before next command block
will be loaded

——— » Interrupt Command
0 NOP
1 Clear interrupt(s) of channel(s)

Channel not effected

» Channel Select
0
1 Command refers to this channel

SSA00430

388
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General Burst and Delay Register

It is possible to restrict the bus load generated by the SAB 82257 on the CPU bus by
programming the burst and the delay register. The bus load is defined by the formula
given in figure a) below. The factor b (burst) is programmed in the general burst register
GBR, t (delay time) in the general delay register GDR (see figures b and c). Since the
SAB 82257 can also execute locked bus cycles, the maximum burst length consists of
b +3 (8-bit bus) or b +2 (16-bit bus) bus cycles. GBR and GDR must be directly loaded
by the CPU. Loading GBR with 0 leads to no bus load limitations for the SAB 82257

(default after reset).

General Burst and Delay Register

a) Bus Loading

c) General Delay Register (GDR)

Determines min. number of

SAB 82257 CrU SAB 82257
on Bus on Bus on Bus
Burst 'b’ Burst 'b’
<+ Delay-'t" ¥
Bus Load due to the b
SAB 82257 b+t
b) General Burst Register (GBR) - to Program 'b’
0
Determines max. number of 7
contiguous bus cycles from GBR
the SAB 82257
Bus
Cycles on > Counter
If GBR=0, No Limit System Bus

clock cycles between burst accesses
(default after reset =0,i.e. 4 T-states delay)

- to Program 't’
7 0
GDR

U

Counter

4 CLK Cycles -

SSA00431
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General Status Register

The general status register GSR (figure below) shows the current status of all the
channels. B

General Status Register (GSR)

15 12 8 4 3 2 1 0
Chan. 3 Chan. 2 Chan. 1 ' Chan. 0

S/R|INT | DMST SR [INT | DMST [SRINT] OMST [SR[INT [ OMsT |

Status Channel 0

00 = Channel inactive/
. stopped, no request
01= Channel inactive/
stopped request
pending (channei
started, but idling
for channel 3 in
muitiplexer mode)
10= Channel is organiza-
~ tional processing
11= DMA in progress

N

~

L—» Interrupt Status
0= No interrupt
1= Interrupt pending

—— Control Space Location
0= _Control space on
RES bus (remote
mode) or /O bus
(local mode)
1= Control space on
SYS bus (remote
mode) or memory
bus (iocal mode)

L » Information about Chan.1
Information about Chan.2
Information about Chan.3

vy

SS8A00432
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Channel Commands

The channel commands are contained in the channel command block. 15 bits are used .
to specify the command. There are two types of channel commands:

¢ Type 1: for data movement
® Type 2: for command chaining control

The command block for a type 1 command is 16 bytes long (see figure ,Memory based
Communication™).

The type 1 command fields (see figures below) contain information on:

a. Bus width of source and destination

b. If source and/or destination address should be incremented or decremented or kept
constant during the transfer

c. If source/destination is in memory or I/O space (local mode) or in system or resident
space (remote mode)

d. If data chaining (list or linked-list) is to be performed

e. If the data transfer is synchronized (source or destination)

Type 2 command blocks are 6 bytes long (see figure ,, Type 2 Command Block™) of which
the first 2 bytes form the command and the rest is either a relative displacement or an
absolute address for the JUMP operation. There are two basic type 2 commands (see
figure ,Type 2 Command Block”):

a. JUMP - conditional and non-conditional
b. STOP - conditional and non-conditional

The conditional case tests for either of the 2 condition bits which are altered at the
termination of any DMA operation:

® Termination due to byte count end
e Termination due to external terminate.

It is thus possible to JUMP or STOP further execution of commands based on any of
these conditions and optionally generate an EOD# or interrupt signal.

The combination of type 1 and 2 commands gives the SAB 82257 a high degree of
“programmability”. it can thus execute quite complex algorithms with a fairly low demand
for CPU service.
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Type 1 (DMA) Channel Command

15 14 13 12 11 10 9 8 7 4 3 2 1 0
SYN EIE[S|L|L Destination Source
o X|OofCjL|C
T|0| "[€]| |wandoec] mio |wa]ndpec]mio

ESource Description

Associated Space
0 1’0 or resident
1 Memory or system

Source Pointer

00 Printer not modified

01 Decrement pointer

10 Increment pointer

11 No pointer (constant value)

——— Logical Bus Width
0 8-bit
1 16-bit

» Destination Description
Same as source description

» Data Chaining

LLC LC

0 0 No chaining

0 1 List chaining

1 0 Link list chaining
1 Not allowed

1
» Select Chaining
0  Destination data chaining
1 Source data chaining
»E

nable EOD# Output
» Enable External Terminate Input

» Synchronization
00 Not valid(type 2 command)
01 Source synchronization
10 Destination synchronization
11 No synchronization

{free running)

SSAQ00433
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Type 2 Command Blocks (for command chaining control)

15 0
Type 2 Command

Signed 16-Bit Displacement - Relative JUMP
-0-

Type 2 Command

24-Bit Pointer -~ Absolute JUMP
-0 -
Type 2 Command - Conditional STOP
-0- - Unconditional STOP
-0 -

S5A00434
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Type 2 Command Format

15 13 11 10

8 7

5 4 3

0

0 0|0pCode|ED|IT |0

C. Code

ET |BC

»Generate EQOD# Pulse

00
01
10

11

"} Unconditional JUMP when both condition code bits are set 1.

Condition Code
Byte count = 0

L——»External termination
(EOD# received)

»Invert

Invert channel status bits
before comparing with
condition code

»Generate Interrupt

»OpCode

Unconditional STOP
Conditional STOP
Conditional* JUMP
relative

Conditional* JUMP
absolute

SSA00435
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Channel Status Register

For each channel there is a channel status register (see figure below). This register
shows the current state of the appropriate channel.

Channel Status Register

7 6 5 4 3 2 1 0
DMA Term.
ET | BC

E Flags Set on DMA Termination

BC - Byte count end
ET - External termination

» Single-Step and Hait Mode
Channel operating in SSH mode

» Halted
Channel in halted state

0 | FE H |SSH]| O 0

—» Fatal Error
Fatal error has occurred

SSAQ0436

Timings

The bus timings in 286 and remote mode are identical to that for the SAB 80286, in 186
and 8086 mode the timings are identical to that for the SAB 80186. For exact timings see
timing diagrams of AC Characteristics.

Asynchronous control inputs are specified with setup and hold times which are only
important to determine whether the SAB 82257 responds to the signal in the current cycle
or the next cycle.

The following pages hoid two sections of AC characteristics and waveforms. The first
section refers to 286 mode and remote mode, the second one to 186 mode and 8086
mode.

4-582 Siemens Components, Inc.



SAB 82257

Absolute Maximum Ratings

Temperature under bias . ... ... ... . i e 0to 70°C
Storage temperature . ... .. ... ... e -65to + 150°C
Voltage on any pin with respecttoground . ...................... -05t0+7V
Power dissipation . ... .. ... .. .. e 36w
Note: Stresses above those listed under "Absolute Maximum Ratings” may cause

permanent damage to the device. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

DC Characteristics 1)
Tc=01o 100°C; Vec = +5V+ 10%

Parameter Symbol Limit values Unit Test condition
min. max.

Input low voltage ViL -05 +0.8 \ -

{except CLK)

Input high voltage Vin 2.0 Vce+0.5 v -

(except CLK)

Qutput low voltage VoL - 0.45 \ IoL =3.0 mA

Output high voltage Vou 2.4 - \Y IoH = - 400 pA

Power supply current Icc - 550 mA Tc =0°C. (tun on)
- 385 mA T¢ =100°C

(steady operation)
all outputs open

Input leakage current Iy

SO#, S1#, S2#, BHE#, RD#, WR#, - - 200 pA 0V =VinsVee
MAO#

HOLD (RQ#GT# mode), EQD# - -1.5 mA 0V =VinsVee
A23 (AREADY), A21 2) - -15 mA 0V sVinsVec
other pins - +10 pA 0V =VinsVce
Output leakage current Lo - +10 pA 0.45 V= Vours Ve
Clock input low voltage VeL -05 +0.6 \ -

Clock input high voltage VcH 3.8 Vee+1.0 \ -

1)} Clock must be applied.
2) This specification is valid only during RESET.
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Capacitance

Tc=25°C;Vec = GND= 0V, fo=1 MHz

Parameter Symbol Limit values Unit Test condition
min. max.

Capacitance of inputs (except CLK) Cin - 10 pF 3)

Capacitance of 'O or outputs Cuo - 20 pF 3)

Capacitance of CLK input CcLk - 12 pF 3

3) Not 100% tested, guaranteed by design characterization.

AC Testing Waveforms

Test Loading on Outputs

Device Output - l
6
MPS00215 I
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Drive and Measurement Points - CLK Input

40V

CLK Input

045V

MPT00216

Setup, Hold and Delay Time Measurement - General

40V 36V
CLK Input

0.45V 1.0V
|fssrup tHoLp

24v
Device 2.0v| 2.0v l%/
input

0.45V 8v] 08v

toeiay

|«
15ns

Device
output // % e

S§8T01385
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AC Characteristics SAB 82257 (286 mode)

Tc =010 100°C; Ve = +5V £10%
Any output timing is measured at 1.5V

Parameter Symbol Limit values Unit | Test condition

min. max.
CLK cycle period t 62 250 ns -
CLK low time tp 15 230 ns at1.0Vv
CLK high time t3 20 235 ns at 3.6 V
Address/control output delay ty - 60 ns C, =100 pF
Status output delay ts - 40 ns CL =100 pF
Sync data setup time ts 10 - ns -
Sync data hold time t; 5 - ns -
Sync READY# setup time tg 38 - ns -
Sync READY# hold time tg 25 - ns -
Sync control input setup time to 20 - ns -
Sync control/address input hold time 19 20 - ns -
Sync address setup time ty12 2.5 - ns -
Data/control output delay 3 - 50 ns CpL =100 pF
Data/control float delay t14 - 50 ns -
BHE# setup time t1s 60 - ns -
Write command width te 4CLK - ns -

+43

+lag
Async data setup time t17 2CLK - ns -

+ te

+l4q
Async address setup time t1g tas - ns -
Async data access time tg - 5CLK | ns -

i,
+ tlS

Mode select setup time tag 2CLK - ns -

+20
Mode select hold time tag 0 - ns -
Command recovery time t33 4CLK - ns -

+l3

Rz
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AC Characteristics SAB 82257 (286 mode) cont'd

Parameter Symbol Limit Values Unit | Test condition
min. max.
CLK rise time 34 - 15 ns 1.0t0 3.6 V
CLK fall time t35 - 15 ns 3.6t1.0V
DREQ inactive after DACK# active tg - 0 - ns -
CS# active response time t37 2CLK 20CLK | ns 1
+taa
+l4a
CS# active after BREL inactive tag 0 - ns -~
HOLD active to HLDA active tao 0 - ns -
Async input setup time 43 20 - ns 2)
Async input hold time taq 20 - ns 2)
Async HLDA high time [7%: 2CLK - ns 3)
+143
* s
HOLD output low time tag 4CLK | - ns -
- 43
HLDA low to HOLD low delay ts0 6CLK 20CLK | ns Y
*ita3
+ti3
Read Command width t53 tig - ns -
Async access setup time tsq 20 - ns -
Async access hold time tss 20 - ns -
CS# hold time ts6 40 - ns -
DACK# output delay tsg - 50 ns -

1) The minimum value is due to internal synchronization when no channel is active.
The maximum delay is caused by a sequence of locked bus cycles:
- normal pointer transfer (3 bus cycles): 16 CLK
- splitted pointer transfer (4 bus cycles): 20 CLK
If wait states are used, the time required for the wait states of three or four (splitted pointer) bus cycles
has to be added.
2) These specifications are given for testing purposes only to assure recognition at a specific clock edge.
3) This timing is valid, if the signal is not synchronous, i.e. does not meet the specific setup and hold times.
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Waveforms

Clock Signal (286 mode)

—

f1 SST00437

Mode Selection on RESET (286 mode)

T-State

-
f10 " )‘10
RESET ‘ 1 -

faa t
A23

S5T00438
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Major Timing for Active Bus Cycles (286 mode)

]——T-srute——{ TS TC T8
CLK | |
N £
A23-A0,
M/I0#
== fg = fl‘
BHE #

)
SO#S1# J \
| S P,

015-D0

{Read) [ Data 1y
—ts =
Py
rear#” .

DACKn # ) \ Y

E0Dn# Y

SST00439

1) If executing a single cycle transfer, D15 to DQ float like during read cycles!
2) TC will be repeated, if READY# is inactive at the sampling point (end of current TC).
3) Initiated by terminal count.
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Synchronous Access (286 mode)

) The processor will repeat TC, if READY# is not active at the sampling point (end of current TC). The
SAB 82257 will output data until the end of the repeated TC (read access) or sample the data bus

| — T-state — TS

« UL

So#S1#
{input)

=t

AT-A0
{Input)

“'11"'

BHE#

s#

a—f“

D15-00”"
(Write
Access)

ors-Do”
(Read

Access)

READY 7

again at the beginning of the repeated TC (write access).
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Asynchronous Access (286 mode)

b~ = s
(S# BHE#

hy = s
AT-AQ
{input)

tg — = ks

D15-D0
{Input)

he ty "I
wou \ [
™ he ™ 1 A
D15-00
{Output)
) ™
o - 3

TSsTooket

Siemens Components, Inc. 4-591



SAB 82257

——f‘3

TS

i

¥

DREGn

DMA Control Without Bus Arbitration (286 mode)

Iaigislyipin

—»‘

——-]
e

'59 |

3)

k4

2
DACKn # \

T

——] f59|<—

transfer will be executed.

SO#S1# \ )

1) I the trailing edge of DREQn is received later, a continuous request is assumed and subsequent

Refers to the highest priority request. Acknowledging of lower priority requests may be delayed by the
execution of higher priority requests.

3) Minimum time to execute bus cycle.

If the SAB 82257 does not perform subsequent bus cycles after this DMA cycle (transfer on another
channel or organizational processing), the DACKn# signal can be prolonged by two T-states.
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SAB 82257

DMA Control With Bus Arbitration (286 mode)
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¥) | the trailing edge of DREQn is received later, a continuous request is assumed and subsequent
transfer will be executed.

2) Refers to the highest priority request. Acknowledging of lower priority requests may be delayed by the
execution of higher priority requests.

3) Minimum time to execute bus cycle.

4} If the SAB 82257 does not perform subsequent bus cycles after this DMA cycle (transfer on another
channel or organizational processing). the DACKn# signal can be prolonged by two T-states.

5) The SAB 82257 can be forced off the bus by driving HLDA inactive (see "Bus Arbitration™).

6) Signals driven active. For exact timing refer to "Major Timing for Active Bus Cycle”.

7) The SAB 82257 may execute additional bus cycles, e.g. for command chaining.
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SAB 82257

EOD#/INTOUT Timing (286 mode)
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1) Initiated by type 2 command.
2) EQD# input minimum pulse width is 3 CLKs, if the signal is asynchronous.
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SAB 82257

Bus Arbitration (286 mode)
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1) To avoid arbitration conflicts, HLDA should not become active before HOLD.
2) Minimum HLDA high time before kick-off to respond to HOLD signal.
3) Earliest possible reactivation of HOLD after deactivation of HLDA.
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SAB 82257

Access in Remote Mode
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1) Required to avoid bus conflicts.
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This diagram shows the times when the output signals are driven active and input signals

are recognized, rather than the exact timing.
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SAB 82257

AC Characteristics SAB 82257 (186 mode)
Tc =010 100°C; Ve = +5V +10%
Any output timing is measured at 1.5 V

Parameter Symbol Limit values Unit | Test condition
min. max.
Control output delay ta - 60 ns -
Sync address/data setup time tg 10 - ns -
Sync data hold time ty 5 - ns -
Sync control input setup time tio 20 - ns -
Sync control-address input hold time 1 20 - ns -
Data/control delay ti3 - 50 ns C1, =100 pF
Data float delay t1a - 50 ns -
Write command width t1e 2CLK - ns -
+l43
*lag
Async data setup time t17 1CLK - ns -
+30
Async address setup time t1g 20 - ns -
Async data access time tig - 2CLK ns -
+ 22
+i43
+h3
CLK cycle period tao 125 500 ns -
CLK low time 21 55 - ns at1.5v
CLK high time [ 55 - ns at 1.5V
CLK rise time [2%) - 15 | ns 1.0t0 3.5V
CLK fall time ta - 15 ns 35t0 1.0V
AREADY active setup time tag 20 - ns 2)
AREADY hold time e 15 - ns 2
AREADY inactive setup time tar 35 - ns -
Mode select setup time tog 2CLK - ns -~ m
+20
Mode select hold time a9 0 - ns -
Address/data output delay 30 10 50 ns C1, =20 to 200 pF
Status output delay 3, 10 55 ns -
Float delay t32 10 50 ns -
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SAB 82257

AC Characteristics SAB 82257 (186 mode) cont’d

Parameter Symbol Limit values Unit | Test condition
min. max.

Command recovery time taz 2CLK - ns -

tia3

+laa
DREQ inactive after DACK# active t36 0 - ns -
ALE output delay 27 - 40 ns -
Address/control input hold time tao 10 - ns -
Address input setup time tay 20 - ns -
HOLD active to HLDA active 40 0 - ns -
Async control input setup time taa 20 - ns 2)
Async control input hold time taq 20 - ns 2)
HLDA hold time tas 10 - ns -
Async HLDA high time tag 1CLK - ns 3)

*la3

+las
HOLD output delay tsa 5 70 ns -
HLDA output low time t5q 2CLK - ns -

= tagmax
HLDA low to HOLD low delay t50 3CLK 16CLK | ns b

+la3
+l4g

Read Command width ts3 tig - ns -
Async access setup time tsq 20 - ns -
Async access hold time ts5 20 - ns -
SREADY hold time ts7 15 - ns -
Status setup time t58 35 - ns -
DACK# output delay t50 - 60 ns -
Status hold time 51 10

1) The minimum value is due to internal synchronization when no channel is active.
The maximum delay is caused by a sequence of locked bus cycles:
- normal pointer transfer (3 bus cycles): 12 CLK
- splitted pointer transfer (4 bus cycles): 16 CLK
If wait states are used, the time required for the wait states of three or four (splitted pointer) bus cycles
has to be added.
2) These specifications are given for testing purposes only to assure recognition at a specific clock edge.
3) This timing is valid, if the signal is not synchronous, i.e. does not meet the specific setup and hold times.
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SAB 82257

Waveforms

Clock Signal (186 mode)
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1) To operate in 186 mode with HOLD/HLDA protocol.
2) To operate in 8086 mode with RQ#'GT# protocol.
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SAB 82257

Major Timing for Active Bus Cycle (186 mode) a)
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1) A wait state is inserted after T3 or TW, whenever the bus is not ready at the beginning of 73 or TW
(see "Bus Cycle Termination”). The status must be valid just prior to T4.
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SAB 82257

Major Timing for Active Bus Cycle (186 mode) b)
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2) For a single-cycle transfer the timing of AD15-AD0,DT/R# and DEN# is identical to a read cycle.
AD15-ADO0 will float as during a read cycle.
3) Initiated by terminal count.
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SAB 82257

Bus Cycle Termination (186 mode) l'FSfufesl T2 { W [TZ/Tw
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1) Only the rising edge of AREADY is synchronized internally to CLK.
The falling edge must be synchronized externaily.

Synchronous Access (186 mode) 1
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1) Additional wait cycles may be inserted. Status must be valid just prior to T4.
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SAB 82257

Asynchronous Access (186 mode)
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SAB 82257

DMA Control Without Bus Arbitration (186 mode)
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1) If the trailing edge of DREQn is received later, a continuous request is assumed and subsequent
transter will be executed.

2) Refers to the highest priority request. Acknowledging of lower priority requests may be delayed by the
execution of higher priority requests.

3) If the SAB 82257 does not perform subsequent bus cycles after this DMA cycle (transfer on another
channel or organizational processing). the DACKn# signal can be prolonged by two T-states.
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SAB 82257

DMA Control With Bus Arbitration (186 mode)
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1) If the trailing edge of DREQn is received later, a continuous request is assumed and subseguent
transfer will be executed.

2) Refers to the highest priority request. Acknowledging of lower priority requests may be delayed by the
execution of higher priority requests.

3) The SAB 82257 can be forced off the bus by driving HLDA inactive (see "Bus Arbitration”).

4) Signals driven active. For exact timing refer to "Major Timing for Active Bus Cycle”.

5) The SAB 82257 may execute additional bus cycles, e.g. for command chaining.

6) If the SAB 82257 does not perform subsequent bus cycles after this DMA cycle (transfer on another
channel or organizational processing). the DACKn# signal can be prolonged by two T-states.
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SAB 82257

EOD#/INTOUT Timing (186 mode)

EODn# - S5T00453

1) Initiated by type 2 command.
2) EQD# input minimum pulse width is 2 CLKs, if the signal is asynchronous.
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SAB 82257

Bus Arbitration (186 mode)
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1) To avoid arbitration conflicts, HLDA should not become active before HOLD.
2) Minimum HLDA high time before kick-off to respond to HOLD signal.
3) Earkest possible reactivation of HOLD after deactivation of HLDA.
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SAB 82257

DMA Control with RQ#/GT# Protocol (8086 mode)
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1} If the trailing edge of DREQn is received later, a continuous request is assumed and subsequent bus
cycles are executed.

2) Signals driven active. For exact timing refer to “Major Timing for Active Bus Cycles”.

3) Refers to the highest priority request. Acknowledge of lower priority requests may be delayed by
higher priority requests. ) )

4) The SAB 82257 may execute additional bus cycles, e.g. for command cHaining.
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