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1.0. Overview

The 82C614 is a chip for the MicroChannel Architecture that provides bus master
capabilities to peri which would normaliy use thez'stemboard DMA controller.
The advant; ep:frzﬁngthisisgruﬂyinaeasedbandgzid (at least double for any gi
system) which means more time is available on the MicroChannel for other tasks. 1t also

?llmlvs 4 concurrently operating DMA devices to share the same MicroChannel arbjtration
evel.

Some of the possible applications for the 82C614 are as follows:

SCSI Host Adapters

High Performance Hard Disk Controliers
Multiple high speed serial adapters

High Performance LAN adapters
Graphics adapters

Modem and FAX adapters

High Speed Printer Controllers

ISDN adapters

The goal of this chip is to make it easy and cost effective enough that board designers will

make almost every high-level function MicroChannel adapter a bus master instead of a
DMA slave,

The 82C614 is a single 160 pin device which ires an absolute minimum of external
logic to interface to both the MicroChanne] and the local " ter Side." The 82C614
provides the following 3 major functions for 2 peripheral :

n Complete interface between the MicroChannel and peripheral devices or memory.
This includes converting the MicroChannel signals to read and write strobes whi
are more easily used by peripheral chips, adduhg rogrammed wait states, providing
chip selects, and interrupt routing. The 82C61 contains the data buffers
between the MicroChannel and the peripheral devices.

] Four DMA controllers with internal FIFO buffers. The FIFOs allow the data to be
read from or written to the MicroChannel in blocks using burst mode and streaming
data cycles (if supported by the system), while being written to or read from the
local peripheral at what ever rate it ires. This reduces the amount of
MicroChannel bandwidth required by the peripheral. On the local side, DMA
REQuest and DMA ACKnowledge si are provided to interface directly to the
peripheral devices. In addition, a DMA address may be provided on the local side
to DMA to or from I/O ports and memory areas. On the MicroChannel side the
82C614 performs the DMA transfers as a bus master.

Page 4 Revision 1.6
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[ The 82C614 contains all of the POS registers for the adap:er card. It decodes the
memory and/or I/O ranges used by the local peripherals - 7d provides POS
relocation for these decodes, allowing multiple boards (u; .o 8) of identical design
to appear in the same system.

L1 MicroChannel Interface

The 82C614 contains a complete interface to the MicroChannel that requires only one
external TTL buffer. It arbitrates for use of the bus, and when granted the bus it generates
and drives all of the necessary bus signals. The 82C614 supports a 32 bit address bus and a
16 bit data bus. The data bus has support for parity checking and generation,

The 820614 supports fairness and burst transfer modes. It also contains a preempt timer
that will transfer as much data as possible before relinquishing the bus.

The820614almsuppom100nsmamin%_ga}staUansfers,thusaﬂ wing a maximum peak
transfer rate of 20 megabytes per second. compares favorably with the maximum
transfer rate of 5 megabytes per second using the system board DMA controller in today’s
MicroChannel machines. Even without streaming data transfers, the 82C614 can er
data at 10 megabytes per second - double the current DMA bandwidth.

For normal operation (as to setup and configuration), the 820614 is intended to
be programmed from the croChanne?ﬁost Promﬁ';rm )

The 820614 can cause an interrupt on the MicroChannel in response to a number of
programmed conditions, or in response to a local interrupt input. It can also cause -CHCK
to be asserted in response to a serious error. This can be due to internally detected
conditions or in response to the local error input. .

1.2 Local Intexface

"The goal of the local interface is to provide a set of signals that look as much like the AT
busasposm'ble,allowi;fthedesignertoeasﬂyoonvenmdsﬁngdesigns. This also works out
well for most peripheral chips. In addition to the standard signals, a group of Multifunction
Pins allows further "customizing” of the local bus interface as required by an individual
adapter card design. ' S

The local bus interface supports a full 16 bit data path. In addition, 16 local address lines
are available, multiplexed with the data lines.

The 82C614 contains four programmable decodes which allow any type of MicroChannel
access to produce a local side ﬁ-ipheral chip select. These programmable decodes have
relocation control structures that are ized for 1/O, memory, and BIOS ROM spaces.
Relocation can be controlled with the POS bits. Each decode can be programmed to
respond to 1/O cycles from the MicroChannel. One of the decodes may be programmed to
mpondtoamemoryrangeanﬁvhereintheSZbitaddrssspwe,anothermaympondtoa
memory range in the bottom 1M only. They can be programmed to respond to Read
cycles, Write cycles, or both. Each address bltmaybecom&a;raedtoac. 1, or masked for a
"don’t care” condition. The number of wait states and the size of the peripheral may
also be programmed. ' T T ,

The 82C614 also contains 8 Multifunction Pins or MFPs. The board designercan
customize the interface to fit the peripheral chips or functions being used with these pins.
Some of the functions
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which may be programmed include AEN, DMA Terminal Count, POS bits, local CPU
interface, etc.

1.3 DMA Channels

The 82C614 contains 4 independent DMA channels, but uses only one ARB level on the
bus. This allows multiple devices to be resident on the same adapter card. It also allows
*full duplex" DMA where one channel is dedicated to the "receive” function and another to
the "trapsmit" function. This greatly reduces the software overhead on the host CPU and
allows for greater system thro t since data can flow in both directions at the same
time. This is only possible with a bus master implementation.

Each DMA chaunel has a DREQ and DACK line to interface to the peripheral chip. A
local address may be provided for the peripheral access.

The 820614 also supports linked list array chaining. This allows a series of commands to
be placed in memory for the DMA Channel to execute. Once the list of commands is set
up, all the host processor needs to do is issue a "start* command and the 82C614 will
exemtethemhresequeneevﬁthommmrtherprocessorintemnﬁon. Each entry of the
linked list table ides the source destination addresses, byte count, direction of
transfer, and a pointer to the next linked list entry. The linked list entries are read from
MicroChannel memory.

1.4 FIFO Buffers

In order to minimize the time spent on the bus, the 82C614 contains 80 bytes of FIFO

buffer, ’I‘hisbuﬁermaiywaeallocatedtotheDMAchannelsinseveralwa to optimize for

the lig,tion. All DMA transfers between the local devices and the MicroChannel go
e FIFO.

To minimize the time on the bus and Prevcnt extra arbitration cycles from occurring,
transfers on the MicroChannel side ot the buffer may be non-contiguous. This means that
if there is data waiting to be transferred for more than one DMA all the data may
be transferred in one t even though the addresses are non-contiguous.

The buffer has programmable threshold levels to select the amount of space left in the
FIFO before initiating a transfer on the MicroChannel. When transferring from the local
side to the MicroChannel side, the buffer also has p le “Flush” timers so that if
the threshold has not been reached in a certain time, the transfer will be initiated anyway.
Tgeis prevents data from being stuck in the buffer if the peripheral does not send data very
often. -

1.5 Initialization ROM

Since the 82C614 requires more configuration bits than are supported by the POS
mecha.nismi? facility is provided to download these bits from a small PROM located on
the board. If the adapter board contains a BIOS ROM, the Initialization data may be
contained in a section of it.

The board designer programs the INIT ROM to customize the 82C614 to the application.
The INIT ROM provides the POS ID bytes, the 1/O address for the 82C614's registers, the
:ifdmses (memory and/or 1/0O) for the local peripherals, and other configuration
information.

Page 6 Revision 1.6
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2.0 REGISTERS

‘The 82C614 registers occupy ablockofﬁ6addressesmtheMcroChannelI O space. The
820614reg|ste.rsma be located anywhere in mmam rtbo/undary The

I{Oportrangexsdetemnned bythemI'I'ROMand AB8-12 are set by the INIT
POSregnsteereﬁnesAl?:—lSoftheI/Oaddm This 8d1ﬁ'erentl ¢)

locations, allowing up to 8 boards of identical d gtorwdemthe

same system. In order to comp) vnththeAsslg‘:laﬁllle OAddressmec

ROM should program A8-9 as 0s and A10-12 as 1s. Thevalue written by the INIT ROM

may be overwritten by an Extended POS access.

Withmthe256portblock,thereareSaddresrangeswh:charenotusedbytheSZCﬁM
and may beused;yh local peripherals connected to the 82C614. There is one block of
32 ports and 4 blocks of 8 ports eachavailable. ‘The "Fixed Decodes” provide chip selects
forthcscareas,anda:eavaﬂable ltgl.'xthemultxftmctxonpms. When a peripheral uses a
Fixed Decode, its I/O is addressed as if it were 82C614 ters. The 4willrespond
10 accesses to the entire 256 port range regardless of whether the fixed decodes are used.

2.1 Register Summary

RW = Read/Write
RO = Read Onl
WO = Write Only

INIT
1/0 RW/ ROM
Address RO/WO | Load | Function
xx00 RO N Revision code of chip,
xx01 RO N Features rted by chip.
xx(2 RW Y Revision code of board.
xx03 RW Y Features supported by board.
xx04 RW Y MicroChannel side Confi; ion Register.
xx(QS RwW Y Local Bus Configuration Register.
xx06 RW Y O address of 82C614 register set.
xx07 RW Y LFBK, Card Size cator.
xx08 RW Y Fixed Decode Configuration.
xx09 RW Y DMA Implicit I/O wait states.
x0A RW Y CHCXK Interru Ennble Register.
xx0B RW Y CHCXK status
xx0C RW Y Interrupt Enable Register.
xx0D RW Y Interrupt status Reggtser.
xxOE RW Y Reserved.
xx0F RW Y Maultifunction pin 1/0 Port.

Revision 1.6 Page 7
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2.1 Register Summary (continued)

INIT
1/0 RW/ ROM
RO/WO { Load | Function
x10-xx17 - - Reserved for future 82C614 Registers requiring INIT
ROM setup.
xx18 RW Y %%sm})) alternate addressing (for loading by INIT
xx19 RW Y g%s N}) alternate addressing (for loading by INIT
xlAx1B - - Reserved for future 820614 Registers requiring INIT
ROM setup.
x1Cx1F RW Y Multifunction Pin assignment.-
x20-xx23 RW Y Decode 0 Address Regi
x24-xx27 RW Y Decode 0 Mask Registers.
x28-x2B RW Y Decode 1 Address Registers.
x2C-xx2F RW Y Decode 1 Mask Registers.
xx30-xx31 RW Y Decode 2 Address isters.
x32xx33 RW Y Decode 2 Mask Registers.
034-xx35 RW Y Decode 3 Address Registers.
x36-xx37 RW Y Decode 3 Mask Registers.
x38-x3F RW Y .Decode 0-3 control.
xx40 RW N Buffer Testing Control Register.
xx41 RW N Buffer Testing Data Register.
xx42-xx47 RW N POS2-7 Alternate locations.
s S N Reserved for futare 82C614 regi quiring
- or future registers not re
INIT ROM setup. e
xx60-xx7F RW N Decode #8 I/O space. Mapped to the local side.
xx80-xx97 RW N l%l\é.j& Controller 0 Registers (some regs are RO or
x98-xx9F RW N Decode #4 1/0 space. Mapped to the local side.
xAQ0-xxB7 RW N DMA Controller 1 Registers,
xxB8-xxBF RW N Decode #5 I/O space. Mapped to the Jocal side.
xQ)-xxD7 RW N DMA Controller 2 Registers.
xD8-xxDF RW N Decode #6 1/0 space. Mapped to the local side.
xEQ-xF7 RW N DMA Controller 3 Registers. i
xxF8-xxFF RW N Decode #7 I/O space. Mapped to the local side.
Page 8 Revision 1.6
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2.2 POS Registers
These registers are accessed when in Card Setup Mode. may also be accessed by I/O
locations in the 82C614’s normal I/O space when not in Setup Mode.
Register Bit Function
POSO, POS1 Adapter ID

ROM.

Bytes.
Defined by the board designer. Loaded by the INIT

XX at RESET. RO from System processo.
System processor reads 00 uatil the INIT

loaded. These registers may be read and written by the
system using I/O ports xx18 & xx19.

I.
ROM is fully

POS2 Card Enable & [/O Select.
xx42.

relocation.

00 at RESET. RW. Also accessible through I/O address

0 Card Enable. 1=enable. Default at reset is 0.

13 1/O address selection. Used for bits 13-15 of system I/O
address decode for 820614 registers. Set to 0 at reset.

4.7 Programmable Decode Relocation. These bits specify
address bits A16-13 of any pro

g

configured for 8K relocation. Us

le decode
mainly for ROM BIOS

Revision 1.6 :
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Register Bit Function

POS3 Extended POS Register if POS7 not= 00. Extended POS
is used for POS access of 82C614 register set and some
local bus 1/O.

Standard POS Register if POS7 = 00.

Arbitration Level, Parity, SFDBKRTN Check, &
Streaming Data Enable.

904? . RW. Also accessible through I/O address
xx43.

03 Arbitration level which the 82C614 will use.

4 Fairness bit. When set to 1, fairness algorithm must be
5 l;arity i rated or checked. 1= G and
= N0 ene or = Generate
check méhannel Data Parity.
6 Check SFDBKRTN. 1 enables checking SFDBKRTN

when a bus master, 0 disables. Register xx07 bit 4 must
also be a 1 for SFDBKRTN to be checked. Lack of
SFDBKRTN when checking is enabled will be indicated in

the rﬁate DMA status register, and that DMA
cha:ggl optionally hait. e

7 Streaming Data cycle select.
0= allow streaming cycles,

1= don’t allow streaming cycles.

POSA4 Extended POS Register if POS7 not= 00. Extended POS
is used for POS access of 82C614 register set and some
local bus 1/0.
Standard POS Resgister if POS7 = 00.
00 ‘&t RESET. RW. Also accessible through I/O address
xx44.
0-7 Pro; bie Decode relocation bits. These can work

multiple ways. See text.

— Revision 1.6
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Register Bit Function

POSS MFP Outputs, Channel Check. ‘
C(‘)‘g,t ET. RW. Also accessible through 1/0 address
xx4S.

0-1 Interrupt Level used.

01 = IRQB (a dedicated pin).
10 = IRQC (a multifunction ping.
11 = TRQD (a multifunction pin).

23 Not used. Reserved.
4-5 Not used.

6 Set to 0 when CHCK is asserted by the 82C614 to indicate
that POS6 contains CHCK status. This bit is always the
same as bit 7, and is read only.

7 Set to 0 when CHCK is asserted by the 82C614. Writing a
1 to this bit sets this bit and bit6 to a 1, and clears all o
the CHCK sources.

POS6 Extended POS Address Low & CHCK Status.
When POSS bits 7-6 =00, contains CHCK status and is
Read only. Otherwise, treated as extended POS address
register and is R/W., 00 at RESET. RW. Also accessible
through I/O eSS xx46.

10 .
00 = IRQA { dedicated pin;.

CHCK status: :
0 1= Data parity error when written to as a slave.
1 1= -CHCKIN input from local side active during

MicroChannel access to local device.
2-7 Always 0.

POS7 8-15 Extended POS Address.
0049; RESET. RW. Also accessible through I/0 address
xx47. i
Revision 1.6 Page 11
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2.3 1/O Port Registers

1/0 Address Bit Function

xx00 anﬁdeogythciﬁﬁs §
The ROM will not overwrite the hardwired value.
00= Initia! revision.

0-3 For minor revision.
4.7 For major revision.

xx01 Features supported by this Rev of the 82C614. 1=
Supported.

The INIT ROM will niot overwrite the hardwired value.
RO (hardwired by chip design).

0-7 Reserved. Read as 0.

xx02 Revision Code of Board.
These bits are defined by the designer of the adapter card.
03 It is suggested that these bits are used for minor Revisions.

4-7 It is suggested that these bits are used for major Revisions.
XX atreset. Set by INIT ROM. RW.

xx03 Features supported by board.
Supported. These bits are defined by the desipner of
the adEReeT ot by &
XX at RESET. Setby INIT ROM. RW,
0-7 User defined.
Page 12 ; . . Revision 1.6
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1/0 Address

Function

6-7

MicroChannel Side Configuration Register /Buffer
Allocation. '

XX at RESET. Set by INIT ROM. RW.

Arbitration method of the MictoChannel side of the DMA
controllers. O=rotating arbitration, 1=~fixed arbitration
(channel 0 is highest priority).

Halt DMA controllers on Channel Check, If a 1, all four
DMA controllers will halt if -CHCK goes low on the
MicroChannel (even if the 82C614 is not involved in the
operation). If 0 they will not halt.

Extended POS support. 0 disables extended support, 1

allows POS (register 3 and register 4) to become windows
N erteate TN gister 4)

128 relocation mode for Programmable Decodes.
0=nll’g$.'. 0, 1=mode 1.

-PREEMPT Release. 0 = Conservative, 1 = Agpressive.
When pro. ed as A%gr&ssxve, the release time after -
e

P will be extended (approximately doubled
the 82C614. - ¢ y Yoy

-CMD Active during Streaming Data. 0 = conservative, 1

= ive. When programmed as Aggressive, the
active reriod is extended (approximately doubled)

bythe820614. . __ '

Bufter confi ion. These bits how the 80 bytes
of FIFO bué:me divided amougg ﬁ:: 4 DMA channels.

The table below lists the number of for each channel
for the 4 combinations of these bits. The buffer
configuration should be selected such that each device on
the local bus using DMA has enough FIFO space to
prevent overrun and underrun conditions. Performance
considerations should also be taken into account when

selecting the buffer configurations.

00 32 16 16 16 A
01 32 32 8 8

10 32 32 16 0 (ﬁannel 3 local to local

onty
11 64 16 0 0 ' (channels2 & 3 local to
local only)

Revision 1.6
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1/0 Address Bit Function
xx05 Local Bus Configuration keiner ,
XX at RESET. Set by INIT ROM.
0 Arbitration method of local side of the DMA controllers.

O=rotating arbitration. 1=fixed arbitration.

Fixed fﬁority order for the local side. O=priority order is
0-1-2-3. 1=priority order is 3-2-1-0. Also affects direction
for rotating priority.

2 Local side arbitration time-out enable., Prevents a DMA
channel from holdingontothelocalbustoolon&when
other DMAs are pending. If a channe! has had the bus for
more than 4usS, it will not start a new bus cycle if a DMA
from another channel is pending. 0=time-out disabled,

1=enabled.

3 Local side compressed timing. 0=normal timing (default)
1=compressed.

4 8 bit data mode. When set to 8 bit data mode, ADS8-15

are address only lines, and do not need a latch. The data
salhontheloealsidelsonIySbitsuﬁde. 1=8 bit mode.
=normal 16 bit mode.

5 Address select for 8 bit data mode. Selects which address
lines on ADS8-15 when in 8 bit data mode, 0=AS8-
15. 1=A0-7. This bit has no effect when bit4isa 0. If
l:ii‘tls4&aﬁ.arebothls,A8-15arenotavaﬂableontheloml
e at

6 DREQ polarity. O=active low, 1=active high. Active high
is most common.

7 DACK polarity. 0=active low, 1=active high. Active low
is most common.

xx06 I/O Address of 82C614 Register Set.
XX at reset. Set by INIT ROM. RW (with extreme
caution). INIT ROM should normally program a 1C at
this location to comply with the Assignable I/O Address

0-4 Selects address bits 8-12 for I/O accesses to the 82C614
register set. (Bits 13-15 are supplied by POS2 bits 1-3).

5-7 Not used.

Page 14 Revision 1.6
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I/0O Address

Bit

Function

0-1

MicroChannel Side Card Size Indicator & wait states.

XX at RESET. Bits 0-5 are RW, 6-7 are RO. Only bits 0-
5 are loaded by the INIT ROM.

Bus Master timing. These bits adjust the timing
parameters used to generate MicroChannel bus cycles
when the 82C614 is 2 Bus Master.

0=Default cycle is 200nS. 1=default cycle is 300nS.

Reserved for future timing selections for MicroChannel
Master operation. Write as a 0.

Slave wait states. Determines the number of wait states
the 82C614 adds to register accesses when it is a slave.

0=0 wait states, 1=1 wait state (additional 100nS - A
Synchronous Extended cycle).

Reserved for future timing selections for MicroChannel
slave operation. Write asa 0.

1=Sampie -SFDBKRTN when a bus master. 0=ignore.
No gﬁoqgrammed the same as bit 5 since the
-SFDBI%! signal is on the 32 bit extension. The DMA
registers specify the result of -SFDBKRTN being sampled
inactive.

Card size bit. Tells the 82C614 what card size to assume.
Software will genera]]¥ copy bit 7 of this register here. 0 =
16 bit card size, 1 = 32 bit card size. Only applies to the
size of the address bus (24 or 32 bit) for the current rev of
the 82C614. H the DMA controller attempts to do an
access over 16M while programmed for a 16 bit slot, an
error condition will occur which will be indicated in the
ﬁarﬁcula: DMA channel’s status registers. The INIT

OM should generally program as a 1 (32 bit mode).

1=bit 7 is valid. 0=bit 7is alwaysa 0.

This bit will be a 1 if either Multifunction Pin #1, #3, or
#7 is programmed to be the Card Size Indicator pin, and a
0 if none are programmed for this function.

Card Slot size. Indicates whether the adapter card
occupies a 16 bit or 32 bit card slot. Either Multifunction
Pin #1, #3, or #7 may be used for this. 1=32 bit slot,
0=16 bit slot. This bit will read the inverted version of the
Multifunction 'gl::. Always indicates 0 if the board has not
implemented this (the multifunction pin is used for
something else).

Revision 1.6
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I/O Address Bit Function
xx08 Fixed Decode Configuration.
XX at RESET. RW.

0-1 Wait states added on the local bus when any fixed decode
is active.

10

00 = 0 wait states.

01 = 1 wait state (100nS added).
10 = 2 wait states gzoons added}.
11 = 3 wait states (300aS added).

2 Data size for fixed decodes 4-7. 0=8 bit, 116 bit.
Data size for fixed decode 8. 0=8 bit, 1=16 bit.

4 Buffered write enable when fixed decodes are active. 1=
enabled.

5 Data size when the External MicroChannel decode is

active. 1= 16 bit. 0=8 bit. If Multifunction pin #1 is
programmed to provide the data size, that pin is inverted,
and ORed with this register bit.

6-7 Local Bus Minimum wait states. Sets the minimum

number of wait states for ALL local bus cycles. Same
encoding as bits 0-1 above,

xx09 DMA Implicit [/O wait states.

This register supplies the number of wait states added for
Implicit I/O cycles on the local bus for each DMA
channel. The encoding for each pair of bits is as follows:
00 = 0 wait states.
01 = 1 wait state (100nS added).
10 = 2 wait states §200nS a.dded;.
11 = 3 wait states (300nS added
XX at reset. RW.

0-1 DMA channel 0.

23 DMA channel 1.

45 DMA channel 2.

6-7 DMA channel 3.

Page 16 Revision 1.6
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1/O Address

Bit

Function

2-7

CHCK Enable Register. Enables .e individual sources
for the CHCK interrupt. 1=interrupt enabled.

XX at RESET. Set by INIT ROM. RW.

Data parity error when written to as a slave.,

~CHCKIN pin input local side during MicroChannel access
toalowldgﬁc?.pu

Not used.

xx0B

27

'CHCK status Register. Gives the status of cach sourcs of |
the CHCK interrupt. 1=device interrupting. Bits will be
active even if the interrupt is not enabled. en the
82C614 bas issued a CHCK, POS6 contains 2 copy of this
{:(gister ANDed with the enable register (Reg 0}3.
wr@tjng a (1)%&& position will eevr the ilite t.ss bi

riting a ve it unchanged. Writea 1to it
7wﬂ.in§earallbitsinthisre ister.
00 at RESET, RW. The ROM should contain a 00,
which will have no effect on the register.

Data parity error when written to as a slave,

-CHCKIN input from local side during MicroChannel
access to a local device.

Not used. Read as 0.

~IAN N AWN=DO

Interrupt Enable Register. Enables the individual sources
for the standard interrupt, 1=interrupt enabled.

Register OE bit 2 decides whether or not the interrupt goes
to the MicroChannel. If the destination is the
uhgl;iaoChmneL POSS bits 1-2 decide which IRQ pin is

XX at RESET. RW.

DMA Channe] 0 interrupt enable.
DMA Channe] 1 interrupt enable,
DMA Channe} 2 interrupt enable.
DMA Channel 3 interrupt enable.
External Interrupt 0 input enable.
External Interrupt 1 input enable.
External Interrupt 2 input enable.
External Interrupt 3 input enable. .
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Function

AP VNNHO

Interrupt status Register. Gives the status of each source

of the standard interrupt. 1=device interrupting O=device

not in: ting. Bits will be active even if interrupt not

enabled. ﬁhnigaltobitsO-Swmcleartheinten-upt.

iti eave it unchanged. Bits 4-7 are straight

from the interrupt pins, and must be cleared by clearing

the external source. If an external interrupt is not

prgmd'ded %or by the multifunction pins, that bit position will
asal.

X0 at RESET. RW INIT ROM should set to 00.

DMA 0 End of operation.

DMA 1 End of operation.

DMA 2 End of operation.

DMA 3 End of operation.

External Interrupt 0 (dedicated pin).
External Interrupt 1 (Multifunction pin).
External Interrupt 2 (Multifunction pin).
External Interrupt 3 (Multifunction pin).

[~

qu

-INITROM pin configuration. Bit 7 is for the -INITTROM
pin. 01 at ET. The INIT ROM should program a 001
into the first 3 bits for future compatibility.

Program as 1.

Program as 0.

Program as 0.

Not used. Read as 0s.

INITROM status after init ROM load. O=high,

1=tristated. See INIT ROM description for further
explanation.

Il;denltitnncﬁon Pin Data Port. Eat;:h multifunction pin l1’nay
as an input port bit or an output it.
ngml:dthedmareglspn 'ptgrforthe ins;t}:](:gmmmlmrt ed
for this. A read of this register returns the value of all 8
Multifunction Pins regar asofhowtheyarebeinﬁ_hused.
A write to this register writes to an internal latch. The
iﬁduilvidual bits g:in ﬂ:):l laﬁh are senttotheedcorresp&ding
tifunction Pi if it is programmed as an t
Port bit. XX at RES .R\hf i

Multifunction Pin (.
Multifunction Pin. 7.

Page 18
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PRELIMINARY 82C614 Data Sheet
1/0 Address Bit Function
xx10-xx17 Not used, INIT ROM locations corresponding to these
register locations should contain Os.
xx18 ﬁl/t%mte addressing for POSO0 for loading by INIT ROM.
xx19 Alternate addressing for POS1 for loading by INIT ROM
lxgw. The value of the POS Registers 0 & 1 (the adapter
) may be read or written through these regi
INIT ROM uses these registers to load thelfz;tne'rm
into POS0 & 1. '
xx1A-xx1B - Not used. INIT ROM locations corresponding to these
register locations should contain Os,
Revision 1.6 Page 19
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82C614 Data Sheet PRELIMINARY

2.4 Multifenction Pin Registers
These registers selectwha:mternalmgnahseonnectedtoeaeh Multifunction Pin. There

are 4 bits for andpm' giving 16 selections for each. Each multifunction pin
is an input for Ty an output for selections 8-F. See the write-up on
uﬁmtmnl’msforthedemﬂsofthe each pin performs for its various

R}gfmmngcombmanons 'l‘hefollowmgshowswhatreglsterbitsaremgnedtowhat

I/O Address Bit Function

xx1C Multifunction pins 0 & 1.
0-3 Multifunction Pin 0.
4-7 Multifunction Pin 1.

xx1D Multifunction pins 2 & 3.
0-3 Multifunction 2.
4-7 Multifanction Pin3.

xx1E Multifanction pins 4 & §.
0-3 Multifunction Pin 4.
4.7 Multifunction Pin 5.

xx1F Multifunction pin 6 & 7.
03 Multifunction Pin 6.
4.7  Multifunction Pin 7.
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2.5 Programmable Decode Registers

These registers program the address and other information for each Programmable
Decode. All of the registers mﬂmEl‘,andaresetbythemﬂROM

Address Registers specify the value to compare.

Mask registers specify whether the address line should be ignored in the decode.
1= ignore bit position.

0= compare bit position to the address register bit.

1/0 Address Function
xx20 Decode 0 System Address 0-7.
21 Decode 0 System Address 8-15.
x22 Decode 0 System Address 16-23.
x23 Decode O System Address 24-31.
xx24 Decode 0 Mask for System Address 0-7.
x25 Decode 0 Mask for System Address 8-15.
x26 Decode 0 Mask for System Address 16-23.
xx27 Decode 0 Mask for System Address 24-31.
028 Decode 1 System Address 0-7.
xx29 Decode 1 System Address §8-15.
xX2A Decode 1 System Address 16-19. Bits 4-7 Reserved. Read as 0.
x2B Reserved Read as 0. ’
x2C . Decode 1 Mask for System Address 0-7.
x2D Decode 1 Mask for System Address 8-15.
x2E Degode 1 Mask for System Address 16-19. Bits 4-7 Reserved. Read
as 0.
x2F Reserved Read as 0.
30 Decode 2 System Address 0-7.
x31 Decode 2 System Address 8-15,
xx32 Decode 2 Mask for System Address 0-7.
xx33 Decode 2 Mask for System Address 8-15.
xx34 Decode 3 System Address 0-7.
x35 Decode 3 System Address 8-15.
36 Decode 3 Mask for System Address 0-7.
xx37 Decode 3 Mask for System Address 8-15.
Revision 1.6 Page 21
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I/0 Address Bit Function

xx38 Decode 0 System Commands/DMA Channel decode.
x3A Decode 1 Commands/DMA Channel decode.
xo3C Decode 2 System Commands/DMA Channel decode.
x3E Decode 3 System Commands/DMA Channel decode.

Each of the 4 registers is defined as follows:
XX at RESET. by INIT ROM. RW.

0 Read Cycles. 1= the decode is active for Read cycles,
0=not active.

1 Write Cycles. 1= the decode is active for Write cycles,
0=not active.

2 Memory/1/0. 0=active for I/O cycles, 1=active for
memory cycles.

3 Decode/Strobe. 0=pin is an address decode, I=pinisa
strobe (conditioned with CMD).

47 DMAChannfl?eeodes. ].?elwﬂlc?us%lthe DMA
Programmable decode to be active for the specified
channel local cycles. It will only be active for the type of
w (memory or I/O, Read and/or Write) ified

¢. They are not active for Implicit I/O cycles.

4 DMA channel 0.
5 DMA channel 1.
6 DMA channel 2.
7 DMA channel 3.
Page 22 Revision 1.6
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82C614 Data Sheet
I/O Address Bit Function
xx39 Decode 0 Control.
3B Decode 1 Control.
xx3D Decode 2 Control
xx3F Decode 3 ControlL —
XX at RESET. Set by INIT ROM. RW.

0-1 Wait state generation. When the decode is active, 100nS is
added to the access time on the local bus for each wait
state. Added for both MicroChannel initiated and DMA
initiated cycles. This is in addition to wait states required
to arbitrate for the local bus.

10 . -
00 0 wait states.

01. 1 wait state,

10 2 wait states.

11 3 wait states.

2-3 Peripheral Data Size. Data size to be used during
MicroChannel accesses. There is not enough time to
receive the data size from the peripheral since a DMA
cycle may be taking place on the local side when the
MicroChannel cycie is initiated.

32

00 8bit.

TR | ———
it (not on .

11 Not defined.

4-5 Relocatable address selector. Selects what type of POS

relocation is used by the decode.

54 L .

00 No Relocation 1bzysPOS.

01 Relocation on gtc address boundary.
10 Relocation on 8K address boundary.

11 Relocation on 128K address boundary.
Reserved. Read as 0.

7 Allow Buffered writes. 1=allow buffered writes from
MicroChannel yielding 0 wait state write cycles to the
MicroChannel, 0=always write through, adding wait states
to MicroChannel.

Revision 1.6

Page 23

B 209811b 0009523 98- WM
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2.6 Other Registers
I/O Address Bit Function
xx40 Buffer T Control Register.

Bit 7=0 at ET, rest
1-0 DMA channel’s buffer to be tested.

2 Clear ring buffer pointers for all channels. A 1 clears,
Must bnenlgewnttenp?o aQ.

36 Reserved.

Test mode. (=normal mode. 1=test mode.

xx41 Buffer Testing Data Port :

‘When test mode is enabled, writing to this port causes data

to be written into the next available location in the ring

buffer for the DMA channel specified by the Buffer

Testing Control Register. Reading this port canses the

next from the buffer of the specified DMA

. €O r to be read. Note that the read and write

mrsaresepara and increment after each access.
ows and und

~1

ows of the ring buffer are ignored.
Initial value: 00. RO. (hardwired by chip design).
xx42-xx47 POS2-7 RW.
Alternate method for accessing POS registers.
xx48-xx4F Reserved.
xx50-xx5F Reserved For ible future 82C614 registers not
xx60-xx7F Decode #8 1/0 space. Useable by local peripherals.
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82C614 Data Sheet

2.7 DMA registers

The 82C614 has 4 sets of DMA registers, one for each channel.

0080-0096 DMA channel 0.
00A0-00B6DMA. channel 1.

00C0-00D6

00E0-00F6 DMA channel 3.

DMA channel 2.

Addresses listed below are for DMA channel 0.

1/O Addvress Bit Function

xx80-xx83 DMA CH 0 System Address Reﬁm Supplies the DMA
Memory or I/O address on the MicroChannel side. All 32
bits must be programmed. For I/O ?cles bits 16-31 must
be set to 0. For memory accesses under 16Meg bits 24-31
must be set to zero, even if only 24 bits of address are
supported by the system. The address will autoincrement
if a memory address, and will not increment if an 1/O
address.
XX at RESET. RW.

xx80 07 MicroChannel address.

xx81 8-15 MicroChannel address.

xx82 1623  MicroChannel address.

xx83 2431  MicroChannel address.

xx84-xx86 DMA CH 0 Byte Count Registers. Contains the number of
bytes to be transferred. ) -
XX at RESET. RW.

x84 0-7 Byte Count.

xx85 8-15 Byte Count.

xx86 16-23  Byte Count.

xx87 Reserved

xx88-xx8A DMA CH 0 Local Address Registers. Supplies the 24 bit
DMA address for the local side. PP
XX at RESET. RW.

xx88 0-7 Local Address.

xx89 8-15 Local Address.

xx8A 1623  Local Address.

Revision 1.6
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I/O Address Bit Function

xx8B-xx8E DMACHOHMUstAddmsPointerRe%uers. 32 bit
register which points to the start of the next DMA linked
list. Must be located on a word boundary, so the LSB must
be 0. These registers are loaded during a linked list read.

XX at RESET except for 8B which is set to 00. RW.

xx8B 24-31  Linked List address 00 at RESET.
xx8C 0-7 Linked list address. Bit 0 is always a 0, forcing an even
address.
xx8D 8-15 Linked list address.
xx8E - 16-23  Linked list address.
xx8F .DMA Control CH 0 Reﬂs:lr.
0 Direction bit. 0= to system, 1=from system to

1 M/-IO indicator for the system side. 0=Memory, 1=1/0.
2-3 Local side addressing mode.

32

00 = Local Memory.

01 = Local 1/0.

10 = Local Implicit{/ .

11 = Local Implicit I/O to/from Loca! I/O or Memory.
Thisisa ial case. DATA is not FIF The DMA
source destination are both on the local side.

4 Force DREQ.

0 = Use DREQ ;l)rotoool as programmed into the
secondary control register.

1 = End of Linked List operation will trigger a forced
DREQ (software DREgﬁe

Reserved. Write as 0.

Local address increment. O=increment, 1=don’t.

Link List chain. O=end of link list. 1=linked list pointer
points to next entry to be executed.

xx90 Start DMA CH 0. A write to this address starts the DMA
controller using the values pro. ed into the registers.

Thedataisiﬁnnred. Write only. An 8 bit output must be
done to avoid hitting the next port also.

x91 Start DMA CH 0 Linked List Chain. A write to this port
starts the DMA controller, but instead of using the values
in the DMA registers, only the Linked List Address is
used, the DMA, controller begins by fetching the linked list
entry. The data is ignored. Write only.

~ O\
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82C614 Data Sheet

1/0O Address

Bit

Function

Halt DMA CH 0. A write to this address HALTS the
DMA controller. The data is ignored. Write only,

DMA CH 0 Command Register (writes)/Secondary Status
Register (reads). m

Writes: There is one command for each bit position, If
the bit is written as a 1 the command will be performed.
Multiple commands mxsyhbe performed with one

instruction. Bits 0 & 1 should not be activated together.
Write only.

Trigger FIFO fill . Triggers FIFO fill if the
direction is from enclrpot’éha.tmzsl to peripheral. Triggers
FIFO empty if direction is from peripheral to
MicroChannel.

Clear FIFO pointer. Clears the channels FIFO. Any data
in the FIFO i1s lost. : d

Force one DREQ (local side DMA request). Causes one
DMA operation on the local side regardless of the state of
DREQ. If Block Mode is programmed for that channel,
this command will trigger the entire block to be DMAed.
Has the effect of taking the external DREQ pin active
until either a DMA cycle for that channel begins, or that
channel is reprogrammed.

Resume DMA. Resumes DMA ion without clearing
the FIFO, etc, following a HALT gMA command.

Clear DMA error Conditions. Clears the errors for the
DMA channel. Mainly used to reset errors before a
RESUME DMA command. Clears bits 2-7 of the status
register, and 0-3 of the Secondary Status Register.

Reserved. Write as 0s.
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1/O Address Bit Function

xx93 (continued) Reads: Indicates additional error information. These bits
are set to 0 with a START DMA, START LINKED LIST,
or CLEAR ERRORS command. Set to one if the error
condition occurs. An error condition will halt the DMA
channel if the Secondary Control register (95 for CH 0) bit

3isal

0 DMA disabled bit. Set to a 1if DMA is disabled by Card
Enabled (POS2 bit 0) inactive,

1. Access attempt to ter than 16M when programmed for
a 16 bit card slot. gres P

2 Error occured (any error) during a linked list read for this
channel. Y e

3 Error occured (data parity or -«CHCK detected) during a
streaming data cycle.

4 Timeout error occured as a result of CHRDYRTN being

held by the slave for more than 3.5uS.

5-6 -SFDBKRTN status. These bits record the state of the
-SFDBKRTN signal if a -CHCK condition is detected
during a master cycle.

0 = -SFDBKRTN active, 1 = -SFDBKRTN inactive.

Bit 5 is used for DMA master bit 6 is used for
Linked List master cycles. Both bits are read only.
7 Not used. Read as 0s.
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1/0 Address Bit Function
xx9%4 DMA CH 0 Status Register. RO.

0 DMA ._Set to 1 with a START DMA, START
LINKED , or RESUME DMA command (assuming
Card is enabled (POS2)). Reset when DMA is finished
(including all linked list entries), DMA. is halted by an
external source, or an error condition occurs (if bit 3 of the
Secondary Control Register =1).

1 End of Transfer. Set to 0 with START DMA or START
LINKED LIST command. Set to 1 upon completion of the
DMA (the final entry in the linked list table) with no
eITOrS.

2-7 Error indicator bits. All are set to 0 by executing a
START DMA, START LINKED LIST, or CLEAR
ERRORS command. If an error condition occurs, the bit
is set to 1. The DMA channel halts on an error of the
Secondary Control Register (95 for CH 0) bit 3=1.

-CHCXK detected during a2 write cycle to the MicroChannel.
~CHCK detected during a read from the MicroChannel.
* Data Parity error during a read from the MicroChannel

DMA “no feedback” bit. The 82C614 setsittoa 1 if no
SFDBKRTN is sampled during the DMA transfer on the
MicroChannel. BKRTN is only sampled if POS3 bit 6
is a 1 and Register 07 bit 4 is set to 1 (normally settoa 1
when the slot size is 32 bit.

6 Time-out bit. Goes high if ARB/GNT goes high while the
820614isintheprocessoftrzns{erringdataasabus
master. .

th & W N

7 ~CHCKIN activated during a cycle to the local bus.
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1/O Address Bit Function

xx95 DMA CH 0 Secondary Control Register.
00 at RESET.

0-1 Trigger point for buffer fill/empty to MicroChannel.

10

00 Empty when > 1/4 full. Fill when < 3/4 full.

(()éeffuxfgtywhen > 1/2 full. Fifl when < 1/2 full
t).

10 Empty when > 3/4 full. Fill when < 1/4 full.

11 Empty when > 7/8 full. Fill when < 1/8 full.

2 Linked list address load size. 0=do not load bits 24-31 of
the linked list address when reading linked list eatries.
l=loadbits24-3loflinkedlista:l§essﬁ'ombyte030fthe
linked list table.

3 . Halt on error, When 1, the DMA channel halts on any of

the error conditions indicated in the Status and Secon
Status registers. When 0, the DMA channel continues.
Should normally be settoa 1.

45 DREQ Mode.

4 : .
00 Mode A Edge triggered mode. One DMA cycle
BerrisingedgeofDREQ (falling edge if
REQ programmed for active low).

01 ModeB Block Mode. Once DREQ is detected
active, all bytes will be transferred until
terminal count.

10 ModeC Demand Mode, fast timing. DREQ
samled immediately at end of previous
DMA cycle. Back to back cycles will
occur if DREQ is held active.

11 ModeD Demand Mode, slow timing. DREQ
sampled 3 clocks + 12.5a8S after end of
vious DMA cycle. Similar to "Single

ransfer” mode of 8237.
6 Data Size of local side for Implicit I/O. 0=byte wide, 1=
word.
7 Not used.
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1/0 Address Bit Function

xx96 Flushtimerlengzh. The flush timer will canse the DMA
channel’s FIFO to be tied onto the MicroChannel
periodically if the data is being provided by the local side
at a very slow rate. Only active for transfers from the local
side to the MicroChannel side. The timer is reset
time the channel’s FIFO is read by the MicroChannel Side.
Unused bits are read/write, and d be written as Os
when writing this register. Times shown are rounded off.
The exact time is the binary division of the 40MHz clock

(the first one is actually 51.2uS).
00 at RESET.

0 Not used. RW.

1-3 Timer length:
000 Flush timer off.

001 50uS (40MHz divided by 2048)(2**11),
010 200uS (40MHz divided 2“13)
011 800uS (40MHz divided by
100 3.2mS (40MHz dmded 131 072 “1
101 13mS (40MHz dmdedb 524288 2“19
110 S50mS (40MHz divided 2,097 15 (2** 1)

111 200mS (40MHz divided ) (2%*23).
3-7 Reserved. RW. Write 0s.
xx97 Reserved.
xx98-009F Decode #4. For use by Local Peripherals.
xxA0-xxB7 - DMA Channel 1. Register definitions are the same as for
channel 0.
xxB8-00BF Decode #5. For use by Local Peripherals.
xxC0-xxD7 m(innel 2. Register definitions are the same as for
xxD8-00DF Decode #6. For use by Local Peripherals.
xxE0-xxF7 m:?annel 3. Register definitions are the same as for
xxF8-00FF - Decode #7. For use by Local Peripherals.
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3.0 BASIC OPERATION

3.1 DMA Operation

'To minimize the e of the MicroChanne LDMAoFemﬁonsarealwaysdonethrougha
FIFO buffer within the 82C614. This allows blocks of data to be read or written from the
MicroChannel in BURST cycles, reducing the number of arbitrations. Each of the 4§ DMA
channels has its own FIFO buffer. The size of each is programmable.

DMA from the MicroChannel to the local peripheral

‘When the DMA START is issued, the 82C614 will transfer data from the MicroChannel to
the FIFO until the FIFO is full or Terminal Count is reached. The 820614 will arbitrate
for the MicroChannel and do burst mode cycles to fill the FIFO (the 82C614 have to
Ekireseca tlgve supports ireatoing dats, 100US streatchag dats ydes will be performed.
ve supports streaming streaming data cycles arm
The FIFO will be emptied a or word at a time to the peripheral, controlled by the
DREQ pi fotll;tbﬁx el. L_[n_hit::eHFOreachesthe igger i:ltl"dtheszbe%}i“wil}z,
refill it e MicroChanne trigger point is programmable,
3/4,or7/8emgtey. Whentheterminaleonmxsreachgdonthemm&side,na
more data will be transferred. Nothing else will occur on the MicroChanne! side until the
FIFO has been tied by the local side. When the local side empties the FIFO, the DMA
process is ended. thisggint,ifthehnked’ list bit in the Control Register is 2 1, a new set
of DMA parameters will be loaded from the MicroChannel using the Li List Address
and the new DMA operation will be executed. The 82C614 will me & bus master to
read the table. If the linked list bit is a 0 the Terminal count interrupt will be issued, if
enabled, and the DMA controller will be idle.

DMA from the local side to the MicroChannel

The local peripheral will begin loading the FIFO a byte or word at a time on each DREQ.
‘When the FIFO reaches the trigger point, which is programmable, it will be emptied onto
the MicroChannel using burst cycles. The FIFO will be completely emptied, even if it
contains an 0dd number of bytes. When Terminal count is reached on the local side, it will
u'igienrka request to empty the FIFO on the MicroChannel side. When the FIFQ is empty,
the linked list bit will be checked in the command register. Ifit is a 1, the next linked Iist
entry will be downloaded into the DMA controller and executed. Ifit is a 0 a Terminal
Count interrupt will be issued and the DMA controller will be idle.
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DMA Registers

Each DMA controller has a block of 24 I/O parts. The first 16 of these are automatically
loaded by a linked list operation. These ports include:

A 32 bit System Address pointer.
A 24 bit byte Count Register.

A 24 bit Local Address Pointer.

A 24 or 32 bit Linked List Pointer.

A 1 byte Control Register,

Ports not loaded by the linked list include:
= 3 immediate Command Ports where the data is ignored.
1 immediate Command Port where the data specifies the command.

1 Secondary Control Register.
1 Status Register.

1 Secondary Status Register.

The table below lists the DMA re. ﬁf:rsand their addresses for each channel. When a2
DMA channel performs a Linked read, 16 bytes are read from MicroChannel Memory,
and loaded into the first 16 re; tcrsforthatchannel,mtheorderhstedbelow Note that

bit 2 of the Secondary rograms whether the Linked List address bits 24-
31 (byte B) get reloaded dunngnemhst read operation.
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82C614 Data Sheet
DMA ister ddresses and Linked List
Register Addresses for each Channel Linked
ChoChl Ch2 Ch3 List Byte Regismwmn
xx80 xxA0 xxC0 xxE0 0 ON_IJ_']a'oChannel address
xx81 xxAl xCl xxE1 1 ‘MicroChannel address
8-15. |
xB2 xxA2 xC2 xB2 2 MicroChannel address
16'23.
xx83 xxA3 xC3 xxE3 3 MicroChannel address
24-31.
x84 xxA4 xC4 xxE4 4 Byte Count bits 0-7.
xx85 xxAS xxCS xxES S Byte Count bits 8-15.
xx86 xxA6 xxC6 xxE6 6 " Byte Count bits 16-23.
087 AT oC7 BT 7 Reserved.
xx88 xxA8 xxC8 xxES8 8 Local Address bits 0-7.
xx89 xxA9 xxC9 xxE9 9 Il.gwal Address bits 8-
xx8A xxAA xxCA xxEA A I.DC&IB Address bits 16-
xx8B xxAB xxCB xxEB B Linked List address bits
24-31.
xx8C xxAC xxCC xxBC C E_r;ked List address bits
xx8D xxAD xxCD xxED D hnks:lied List address bits
x8E xxAE xxCE xxEE E Linked List address bits
16-23.
xx8F xxAF xxCF xxEF F Control Register.
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DMA Register I/O addresses and Linked List Order (continuned)

Register Addresses for each Channel Linked ster
ChOChl Ch2 Ch3 List Byte %pﬂon
x990 xxB0 xxD0 xxFO0 - Start DMA.
x91 xBl xD1 xxFl1 - - Start Linked List.
xx92 xxB2 xxD2 xF2 - Halt DMA.
x93 xxB3 xxD3 xxF3 - DMA command/
Secondary Status
Register.
xx94 xxB4 xxD4 xxF4 - DMA Status Register.
95 xxBS xDS5 xxFS - Secondary Control
Register (Chips added).
x96 xxB6 xxD6 xxF6 - Flush Timer setup.
DMARegista'Desmpnons

The MicroChannel Address Register points to either memory or I/O, asspeciﬁedagrthe
Command register. The upper 16 bits should be programmed to 0 if it is an I/O ess.
The address will autoinaememifamemoryaddgss,bluwﬂlnotinaemem:fanl (8]
address. The data width of the addressed siave will be determined by the DS16RTN pin on
the MicroChannel. The 82C614 will generally do word transfers on the MicroChannel,
which will be divided into two byte transfers if the slave is 8 bit. The 82C614 will do byte
transfers only under the following conditions:

1 g:)transfer count is programmed with ar odd number (the last transferwill be a

2. The FIFO is being emptied onto the MicroChannel and there is an odd number of
bytes in the FIFO (the last transfer of the flush will be a byte operation, and the
first transfer of the next FIFO empty will be a byte).

3. The initial value of the address register is an odd number. This will force all
transfers to be byte transfers due to the misalignment of data.
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Local Address Register

The Local Address Register also contain a memory or JO address, as programmed
the Command Register. In wxih lmplicitaddress(i,;ygmaybeused. For implicit >
add the D pin for the respective DMA channel is used as a chip select for the
peripheral and no address need be produced. Ma&peﬁpheralshaveaDACKinputfor

this which is independent of the normal Chip Select. The820614wi!ll)laeethe
contents of the Local Address Register on the local addwssbusdm‘-vizl:‘fimplicit /O cycles
also, but it will normally not be used. The Local Address Register will be incremented

iﬁegeach local bus DMA operation by the DMA channel if specified by the Control
egister.

Byte Count Register

Since there is a FIFO between the MicroChannel and local sides, the current byte counts
m]]_acm:niﬁbediﬁerentonthetwosidesmuchoftheﬁme. Because of this, the byte count

ter will be associated with whichever side is the source of the data. The total number
0. transferred will be equal to the value loaded into the byte count register plus 1.
The two directions will be specified separately here.

= MicroChannel to Peripheral Transfer. When the Byte Count underflows past 0 the
FIFO will no longer be filled from the MicroChannel side. The Terminal count
interrupt will not be issued yet, however. When the FIFO is emptied on the local
sxde,theﬂnal%dewﬂlpmducea'I‘Coutpntsignal(amﬂﬁfunctionpin?onthelast
transfer. The qmw;ﬁal taic.?nltagletmh then be setthintemally. Ifalinke:‘irm istbeu'ansfer
is , it at this point, otherwise an interru sent to
mWMmeL ifenablgd. poimt, Pt

[ | Peripheral to MicroChannel Transfer. When the Byte Count underfiows past 0 the
TC output will be activated with the last cycle (the TC is for the local side. TC on
the MicroChannel is not used by the 82C614). Any further DREQs will be ignored
until the DMA channel is reprogrammed. A request will be given to the
MicroChannel arbiter to empty the FIFO to tll;qulino@mel. When the FIFO is
empty the internal TC will occur which will trigger the next linked list fill or cause
the terminal count interrupt.

Linked List Address Register

The Linked List Address Register contains the address of the next 16 byte block of DMA
parameters to be loaded. The parameters are loaded from MicroChannel memory. The
ters will be loaded when a Linked List Start command is issued from the
ictoChannel, or when a DMA operation successfully finishes and bit 7 of the control
register is set to a 1. The Linked List address is 32 bits. BitOmustbeE:t)grammedto aQ,
making all Linked List entries start on a word boundary. The Linked List Address regi
is one of the registers loaded by the linked list read operation. The 82C614 may be
programmed to load all 32 bits or only the lower 24 bits of this register during a linked list
operation. The 24 bit mode is provided to be compatible with an existing format. When
ogrammed to 24 bit mode, the upper bits of the linked list register will still be used, but
they will not be reloaded during linked list o%ilrations. They will power up to 00, and can
be changed by direct programming from the MicroChannel.
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Control Register

The Control Register specifies the data direction, whether the MicroChannel address is a
memoty or 1/O ad whether the local address increments, whether 2 linked list
operation should be done when the current DMA is finished, and the addressing of the
local side. The addressing on the local side can be as follows:

Mode | Local Address Mode

0 A memory address.

1 An 1/O address.

2 An Implicit I/O port.

3 An Implicit 1/O port to/from Local memory or I/O.

WhenModeOo:t;lisqsed,onid%cMﬁM&dnoutgusﬁummaﬂylzm
grammed to be active to select the perip! ip select programming
Provides the DMA channel with the data size of the periphoral. —

An "Implicit 1/O Port” is a port for which there is no address ired. The DACK si

for the ive channel is used to enable the port, and is connected to the DACK
i ofthepeﬁghcralchvawhichis ing the address should be disabled
g::'inganmxcitl/OD omﬁm(asontheA bus). This can be done using the
individital DACK lines or the which is available as 2 multifunction pin.
Generally a peripheral on the local side will be using one of the Programmable or Fixed
decodes as their chip select. These will NOT be active during an implicit I/O port access
(even if programmed to be active for that DMA chammel), so no gating is needed.

Mode3isasg%aa.l' case. The entire DMA operation occurs on the local side, Instead of
% m the local side, placing it in the FIFO, and then bursting it onto the

Mi t!t:he dataisdre?dfromﬂ:e h;aiside, andwnhtgle‘rlxn;hgack out to another device
or memory on the local side (or vice versa). i ister is used to store
the data mstea.d'ry of the FIFQ. femporary e

InModesonedeviceisan[nzﬁciﬂyAddressedI/OBort,andanbcth t of as the
normal “local side” port. It is the one controlling the DREQ. The second device is
addressed using the local address register (which is not needed by the implicitly addressed
device). The System side M/ 1/O bit is used to select whether the local addressisa
memory or I/O address. The direction b.:=0 to DMA from the implicit port to the
addressed port, =1 to DMA from the addressed port to the implicit port.

Normally the DACK signal is active for any access to the local side by the respective DMA
controlier, This is true for Modes §, 1, & 2, as well as the Implicit 1/O access of mode 3.
'Ihog:.l D:’{\Q(will NOT be active during accesses to the "secondary" (addressed) device in
mode 3.
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START DMA, HALT DMA, and START LINKED LIST Ports

The START DMA, HALT DMA, and START LINKED LIST ports are write only ports
which execute the specified function. Thedamkignoredforallthreecomml::lyds.

8  START DMA enables the DMA controlier, the values which are programmed

into the DMA registers. The FIFO pointers and flush timer are cleared with this
command.

B START LINKED LIST causes the DMA controller to immediately load its registers
from the linked list entry addressed by the linked list address register. The DMA will
besmtedassoonastheﬁnkedlistloadingiscoﬁlete('l'heDMAwﬂlacmallystart
after the 82C614 has released and regained the MicroChannel, or another 82C614

DMA channel has completed a DMA cycle). This command also clears the FIFO
pointers and flush timer.

®  HALT DMA stops DMA activity. To resume after a HALT DMA, a RESUME DMA.
command should be issued. The RESUME DMA does not have its own I Og_ortMA
butkismedbyusingtheDMACOMMANDre%erbelow.lsminga ART D
after a HALT DMA command would clear the FIFO, causing a possible loss of data.
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DMA COMMAND

TheDMACOLmANDponﬂlowsaddiﬁonaleommandstobeimmediatelﬁmanei
Setting the respective bit to a 1 will perform that command. More than one bit may be set
to a one. This is a write only register. Bits 0 and 1 should not be set to 1 at the same time.

Bit | Function
0  Triggers a FIFO fill or empty from the MicroChannel.

1 Clears the FIFO pointers, which in effect resets the FIFO. This should not be
done when a DMA controller is operating since it will cause data loss.

2  Forces a DREQ on the local side. This is most useful when the DMA channel is in
DREQ Mode B (Block Mode) and no external hardware is controlling the DREQ.
This command would cause the entire DMA block to be performed, until Terminal
Count. In DREQ modes A, C, and D this will cause one DMA cycle on the local

bus. If there is no room (or data) in the FIFO, the cycle will be until there
is.

3 Issues a RESUME DMA command, to continue after the DMA channel is halted
from an error or a HALT DMA command.

4  Clears the errors from the status registers. This might be done before 2 RESUME
DMA commmand after an error has halted the DMA channel.
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Secondary Command
The Secondary Command register contains configuration information about the DMA
channel.ltisnotreloadedbythelinkedlist. It contains the following: '

m  Trigger point for the FIFO on the system side. Speci eshowﬁnlor the
shouldbebeforealvﬁaoChﬁelarbitrafigenisrequested._:_ empty

| The size of the linked list address. The full 32 bits of the linked list address is
always used, but if this bit is set to a 0, only 24 bits will be reloaded during a linked
list operation. The upper 8 bits are set to 0 at powerup, but may be changed by the
processor. If this bit 1s a 1, all 32 bits will be updated on a linked list fill,

= Whether the DMA channel should be halted on an error.

| DMA Request mode. The four modes are: e ‘
| Mode A: i redmode.OneDMAﬁrcle rising edge of DREQ
Egﬁngs ge if DREQ programme. forggive low{.ditmnstgolow,

high again (or vice-versa) to canse another DMA cycle.

m  ModeB:  Block Mode. After the DREQ is sampled active once, the entire
d DMA will be performed without sampling the DREQ again, until
terminal count. : .
® ModeC:  Demand Mode, fast timing. DREQ sampled immediately at end of
previous DMA cycle. to back cycles will occur if it 1s still active.

= Mode D:  Demand Mode, slow timing. DREQsm;?IedBdocks + 12.5nS after
gleg of previous DMA cycle. Similar to "Single Transfer” mode of

>

- - « b

®  Datasize (8 or 16 bit) when Emplicit I/O is used.

Flush Timer

The Flush Timer is used to empty the FIFO for the DMA channel onto the MicroChannel
in the event that no data has been received from the local side peripheral for a while. This
prevents data from sitting in the FIFO for an extended period of time. The timer is reset
each time data is transferred from the channel’s FIFO to the MicroChannel. If it times out,
a FIFO empty request is triggered. The flush timer only operates for DMA operations
from the local side to the MicroChannel. No flush timer is needed when transferring the
other way. Registers xx96, xxB6, xxD6, and xxF6 8(%.?“ the Flush timers for the
respective channels. It may be set to 50uS, 2001.\3‘,”0 S, 32mS, 13mS, 50mS, 200mS, or
turned off (these numbers are rounded off - the first one is actually 51.2uS, etc.). The
register selects a prescaler which clocks a divide by 8 counter, so the maximum time from a
ggevi_ous FvIa[l?O empty to a flush time-out is the specified value, and the minimum is 87% of
e timer value. : .
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Status Register and Secondary Status Register

The Status Register and Secondary Status ide the BUSY and error
indications. Bit 0 of the Status register is the bit. Itis a 1 whenever the DMA
channel is ting, Itis set to a 1 with the START DMA, START LINKED LIST, or
RESUME DMA commands, and reset to a 0 when the terminal count has been reached,
the FIFO is , and the linked list bit in the command register is a 0. The busy bit will
alsobesettoa whenanyofthefollomn%condiﬁonsoms:aHALTDMAcommand’m
executed, the 82C614 is disabled by POS2 bit 0, or if an error occurs relating to the DMA
channel and bit 3 of the secondary control registeris a 1.

Bit 1 of the Status register is set to 2 one when a DMA operation is ended, including all
linked list entires, with no errors. ding

The remaining bits in the Status Register and all of the bits in the Secondary Status register
are error indicators. The errors are cleared when a START DMA, START LINKED
LIST, or CLEAR ERRORS command is executed. A RESUME DMA command does not
clear the errors. These errors, and the conditions which cause them are listed below:

n -CHCK detected during a write cycle when 2 MicroChannel Master was servicing

this DMA channel.

= ~CHCK detected during a read cycle when a MicroChannel Master was servicing
this DMA channel. .

u Read Parity error. Set to a one if incorrect parity is received when the 82C614 is a
MicroChannel Master servici thisDMAcmneL This error will only occur when
POS3 bit 5 is a 1 and -DP. is active for the cycle. Data parity is only checked
::dthle)sdsi%akb&sesacnmnybeingusedtomsfer as determined by A0, -SBHE,

| No SFDBKRTN sampled when the 82C614 is a MicroChannel Master servicing this
DLMAchannel. This error will only occur if POS3 bit 6 is a 1 and register 07 bit 4 is
a

- Time out. Will occur if the ARB/-GNT signal goes high while the 82C614 is a
MicroChannel Master servicing this DMA channel.

= “CHCKIN detected. Set to'a 1 if -CHCKIN is detected active while performing a
LOCAL bus cycle for this DMA channel.

m  DMA Disabled. It will occur if a START DMA, START LINKED LIST, or
RESUME DMA command is done when the POS2 bit 0 = 0 (card disabied) or
DMA is disabled by the SCB (Subsystem Control Block).

= Address boundary error. Set to a 1 if while a MicroChannel Master servicing this
DMA channel, an attempt is made to access memory greater than 16 when
the 82C614 is programmed to be connected to a 16 bit slot. Register 07 bit 5
determines whether the card slot is 16 or 32 bit.
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The next 3 are set with other error bits, to indicate additional information:
| Error occured (any error) during a linked list read for this channel.
n Error occured (data parity or -CHCK detected) during a streaming data cycle.

» mugmromuedasarwﬂtofIOCI-H{DYbeingheldbythcsla,yqugql_ore

3.2 MICROCHANNEL TRANSFERS

The 820614 is both a slave and a master on the MicroChannel, at different times. Itisa

slave when the CPU or other MASTER accesses one of the 82C614 registers, or accesses

memory or I/O devices on the 82C614’s local side. Itisamasterwhenu'ansfmﬁm
filling 2

or from the buffer (under control of one of the DMA channels), or when
LIST entry. ‘

MicroChannel Slave

As a MicroChannel Slave the 82C614 will respond to three types of accesses:
[ POS register accesses.

n Internal register accesses. -

- Accesses to peripherals on the local side (memory or 1/0).

POS and register accesses differ only in the way they are addressed. The POS rs are
accessed by taking the -CDSETUP pin low, and providing an address on A0-A2. POS
registers are accessible dless of the state of the Enable bit (in POS2).

SFDBK is not driven during POS register accesses. The rest of the registers are
accessed with normal I/O cycies. The I1/O address of the register set is determined by
Register 06 (which is loaded by the ROM) and POS register 2. These registers are
aceessiblgl only when the Card Enable bit is 2 1. CDSFDBK is driven for these register
access cycles.

POS and register accesses may be programmed to be either 0 or 1 wait states on the
MicroChannel. Since a register access uses only the MicroChannel side of the chip, it may
occur concurrently with DMA activity on the local side.

The registers in the 82C614 are addressed in a 256 address block. About 150 of these
addresses are used for actual registers in the 82C614. The regi are somewhat scattered
through the 256 address block to allow sections to be gro: together (each DMA
controller’s registers start on a 32 port boundary). Some of the remaining addresses are

reserved for msible future use by the 82C614, while the rest may be used by peripherals
on the local
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The 82C614 will respond to all 256 I/O ports. Accesses to reserved registers, writes to

Read Only or reads from write registers will be treated as "no operation.”
There are 5 blocks of I/0 ports within the 256 port register ar=a which are set aside for use
by the local herals. are referred to as Fixed Decoaes since they are fixed within

specific area of the 820614 register set I/O. When one of these blocks is accessed it will
either cause a local bus access, if a local bus peripheral is using the block, or a "no
operation” if the block is unused on the local side. See the next section for more details.

The 82C614 will appear as a 16 bit slave for all I/O to the register area, except for the
Fixed Decode areas. Fixed Decodes use the data size programmed into register 08 (the
Fixed Decode Confi ion Register). The 82C614 registers may be read from or written
to with 8 or 16 bit I/O instructions. Back to back I/O accesses to the 82C614 registers, or
any 82C614 access are permissible.

Accesses to Local Peripherals

MicroChannel accesses to the loc:lngeriphera.ls are done through the 82C614. The 82C614
rms the MicroChannel I/O and/or memory decode for the devices on the local bus.
e 820614 astheslavefortheseaccesses,andgenerawnheaddrss,chigselect,
and timing on the local bus to access the peripheral. The 82C614 also passes the
between the MicroChannel and local peripheral, performing any byte swapping that is
necessary.

The 82C614 is programmed with the MicroChannel address range, the data size (8 or 16 bit
device), and the access time of each peripheral on the local bus. The address is used to

determine when the 82C614 should respond as a MicroChannel slave and which chip select
to activate. The data size is passed onto the MicroChannel through the -CDDS16 pin. The
access time is used to add wait states on the local bus, which in turn adds wait states to the

MicroChannel. The peripheral may also add wait states in hardware by using the READY
input on the Jocal side.

When the 82C614 detects an access to a local peripheral, it pulls CDCHRDY low, and
arbitrates for the local bus. MicroChannel accesses have the highest priority on the local
. bus, so the } that this arbitration will take is the time it takes to complete a bus cycle
in the local bus is available, the bus cycle is performed and the data is
passed from the local side to the MicroChannel side or vice-versa.

The 82C614 detects a MicroChannel access to a local peripheral in one of three ways:
u Programmable Decodes.

= Fixed Decodes.

| External decode.

There are 4 Programmable Decodes which allow local ri&herals to use memory or 1/0
anywhere in the MicroChannel address range. e separate section on
g:f;ammable decodes for details of the addressing. These are referred to

interc ly as Programmable Decode 0 to 3 and Decode 0 to 3. The pins on the
82C614 which are activated by these decodes are called -CS0-3.
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The Fixed Decodes allow 10 use 5 areas of the 820614 register map which are
not used by internal registers. of them (Decodes 4-7) each decode a range of § 1/0
theothetone(%;cndeS)decodesaBZ rt range. See the section on Fixed
des for more details. fixed decode chip se are provided to the local side
throungh multifunction pins. They are called -CS4-8.

If a MicroChannel decode is required which cannot be done with the Programmable or
Fixed decodes, an external decoder may be used. Multifunction Pin #0 may be
Rllfiomnmedtobeadeeodeinpm. When this input is low, the 82C614 will r to the

croChannel cycle and a local bus ‘The decode may be unl and
consist of Address lines, M/ -1/O, -S0, and -S1 decoding.
Buffered Writes

mwdeﬁeesonmemao&mneLpuﬁm%/Odeﬁe&wmhmmeMwait
states added, due to the speed of most peripherals. 82C614 incorporates a buffered
write scheme to reduce the average number of wait states during accesses to its peripherals.
‘When Buffered Writes are enabled, a write cycle to a device on the local bus be 0 wait
states as far as the MicroChannel is concerned. The 82C614 will latch the address and
data, and perform the local bus cycle as soon as the local bus becomes available. Only one
write will be buffered at a time. If the MicroChannel attempts to access a device on
the local side before the write buffer has been cleared out, wait states will be added on the
MicroChannel until the ous write is finished. If the second access is a write, it will
then be buffered, and 'Y will be returned to the MicroChannel, If the second
access is a read, a normal read cycle will be done on the local bus, and COCHRDY will be
returned high to the MicroChannel when the data is available.

Note that while buffered writes will always decrease the average number of wait states for
accesses to the local peripherals, it may increase the number of MicroChannel wait states
for a particular access. a write cycle to a local device is immediatly followed by a
read cycle from a local device, the ¢ will have more wait states on the )
MicroChannel than it would have had if buffered writes were turned off. If devices with
very loEgaocesstimes are Ement on the local bus, care must be taken to avoid exceeding
the 3.5uS limit on holdi 'Y inactive on the MicroChannel, Buffered writes may

?alvlietobemmedoﬁ‘in is case. The longest time CDCHRDY will be held low is as
ollows: :

n A DMA cycle on the local bus has just started.

= AMia'oChannelwritetoalocaldevioeb)ce&' The write is buffered by the 820614
yielding a 0 wait state cycle on the Mi _

| A MicroChannel read cycle to a local device immediately follows the write.

The read cycle will have wait states added until the DMA cycle is finished, the buffered
write is done on the local bus, and the read cycle is completed on the local bus. Peripherals
with access times above approximately luSwﬂlvt:enfintohaveproblems. The exact access
time at which buffered writes must be disabled will appear in 2 future revision of this data
sheet.

Note that read and write cycles to the 614s internal registers are 0 wait state, and are not
affected by buffered writes. A
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ing accesses to local peripherals, the 82C614 will appear as either an 8 or 16 bit slave
ﬁum&e&mﬁu%&h&lsﬁem See the section on data sizes for how

During a read from the local bus, several things control the number of wait states:

u 'The 82C614 will have to arbitrate for use of the local bus (A DMA channel may be
buﬁ:g tll:e bus). MicroChannel slave accesses have the highest priority in the local
arbiter.

n If a buffered write is pending from a previous MicroChannel access, it will be
performed first. P

- Once the bus cycle is initiated on the local side, the programmed wait states will be

| Local READY will be sampled until it is active. At this point CDCHRDY will be
returned to the MicroChannel.

Write cycles are handled the same was as read cycles unless Buffered Writes are enabled.
With buffered writes, if the write queue is empty, the access will be stored in the write
quwuqyid%aﬂwaitsmcydqonthemm@amd If the write queue is not empty,
wait states will be added to the MicroChannel cycle until the write quene is empty. The
write will be performed on the local side as soon as it becomes avai No other cycles
will occur on the local side before the buffered write is performed except cycles which were
in progress when the actual MicroChannel write occurred.

MicroChannel MASTER

The 82C614 will become 2 bus master for DMA data transfers and for Linked List reads.
The MicroChannel side contains two different arbiters for bus master activity.

The MicroChannel Arbiter is used to gain access to the MicroChannel itself. The

arbitration level used by the 82C614 is programmed into POS register 3. The 82C614
follows the MicroChagel Specification for this arbiter. B

The Burst Arbiter receives requests from the DMA channels for data or linked list
transfers. Data transfers fill or empty 2 FIFO while Linked List transfers load the DMA
registers. Linked list transfers have a higher priority than data transfers. Within the linked
listrequests,thepﬁoﬁtyisﬁxed.withchannegOhavingthqhighestpﬁoﬁty. Within the
data transfer requests, priority is either fixed (channel 0 highest) or rotating. An
arbitration will be done between each bus cycle. A complete streaming data transfer is
considered to be one bus cycle, and will not be interrupted by an arbitration.

The 82C614 will do as many transfers as it can once it gains control of the MicroChannel
bus. This may involve several Linked List or DMA data transfer operations. When one
operation is complete, the Burst Arbiter gives control to the highest priority requesting
device and transters continue without giving up the bus. Note that this will cause non-
contiguous addresses, mixed reading and writing, and mixed memory and 1/O cycles on one
MicroChannel Arbitration. When PREEMPT goes active while the 82C614 has the bus, it

will do as many more bus cycles as it can without violating the MicroChannel specs before
giving up the bus.
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3.3 Local Bus

The adapter card containing an 82C614 will usually contain one or more I/O mapped
ipherals. Many r cards will also contain a BIOS ROM, and some will contain a
buffer. All peripherals and memory on the ter card will normally be connected
to the Local Bus of the 82C614. This bus provides ad data, chip selects, command
signals, and interrupt inputs for the peripherals and memory.

Address: 16 address bits are muxed with the data lines. External latches must be
provided to latch the address bits which will be used. If an 8 bit
databusisneeded,Slatchedbitsmaybezgrovided the 14
directly. 8 high order address bits (A16-23) are a le on the
multifunction pins. -BHE is provided for 16 bit peripherals or memory.

Data: The peripheral’s and memory’s data busses may be connected directly
to the 82C614’s muxed address/data %u: Eac{ peripheral or memory
may vse either an 8 bit or 16 bit data

ects: select lines are provi us the INIT ect. 4 are
tp sel 19:rogrammbl and o cltxh;psel l}o?M I.Os:lddr&:

e, a ect
rmgeproduced&ommtﬁ%mql. Qneofany&se rogrammable
decodes may by used by a memory device instead, any
memory range on the MicroChannel. Another may be by a BIOS
ROM, and will decode any BIOS ROM area on the MicroChannel. 4
of them decode an 8 port I/O range which falls within the 256 port I/O
range used by the 14. 1 of them decodes a 32 port I/O range
which falls within the 256 port I/O range used by the 14,

Commands: maratel O READ, I/O WRITE, MEMORY READ, and
MORY WRITE pu{s are provided.
Wait states: A READY pinis ided to add wait states to the bus cycles. The
&C‘gg may also be programmed to provide automatic wait states for
ces. .

DMA signals: A DMA REQuest and DMA ACKnowledge pin is provided for each of
the 4 DMA channels. Any of the chip select pins may also be activated
for DMA cycles. Additional DMA signals such as Terminal Count may
be provided by multifunction pins.

Interrupts: 1 interrupt input is provided as a dedicated pin. 3 more are available
through the multifunction g:m. In addition there is a dedicated pin for
a CHCK interrupt input which will activate the CHCK pin on the
MicroChannel.
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By using the select lines provided by the 82C614, the local peripherals will
notmtod:hgyaddrmdmding. Hostpeﬁpbualswinreqtﬁrea select from
82C614a.ndaﬁewaddressbim. WW more address
bits. Only those address bits which are 3the devices need be latched
Two 373 latches are all that is to latch all 16 address bits. If more than

16 address lines are needed, one or more of the multifunction pins may be programmed to
provide additional bits. These do not need to be enemallylatghed.my

m%mm;?wﬂlmtmqni&eaIGMtQamgmonb:hehdside&f%s&‘sstheme,be
may be programmed provide 8 data bits, i o ins to
dodicased addrass Haees This will chumtusts the necd £ Ttch oo B Toe o
addresses on AD8-16 may be programmed to be either A8-16 or A0-7. A0-7 would be
selected in cases where only 8 bits of data and 8 bits of address are required. In all cases,
A0-7 will be muxed on pins ADQ-7.

There are two timing modes for the local bus: Normal mode and Compressed mode.
Compressed timing provides setup and hold times and peripheral requirements similar to
that of the Mi el. In Normal mode the setup and hold times have been increased,
Deriphers] chips requie (hese peimied parametar ‘“@W‘“‘“"“‘ iode has & cycle thme of
require these re parameters. mode has a time
%OnSandangsminalcommandacﬁveﬁmeowanS.In ormal mode these are increased
to 300 and 150 ively. In general, normal mode should be used unless the hi
throughput of mode is required. The local bus timing di as as the
timing specs for both compressed and normal modes are at the end of this document.

Two types of bus cycles are performed on the local bus: DMA accesses and MicroChannel
requested accesses. DMA accesses are initiated by the 82C614, in response to a
device on the local bus activating a DREQ line. is moved from a device on the local
bus to the 82C614's internal or vise-versa. A MicroChannel requested access is a
normal memory or 1/O access by the MicroChannel (usually from the system
microprocsso% to a device on the adapter card. The same local bus timing is used for
both types of cycles.

The Local Arbiter controls access to the local side. MicroChannel accesses have a higher
priority than the DMA accesses. Within the DMA channels, prioﬁgrx?ay be either fixed or
rotating. The order of priority may be either 0-1-2-3 or 3-2-1-0 for fixed priority. When
pr(l)_gammed to DREQ modes B or C, once the channel wins the arbitration, it may

periorm several bus cycles if the peripheral continues to request data. A time-out may be
rogrammed to force an arbitration after a channel has the local bus for 4uS. A

croChannel access request will always force an arbitration after the current bus cycle.

A MicroChannel requested access will be caused by a device on the MicroChannel
enerally the S Board CPU) doing an I/O or memory cycle to an area decoded by a
or;%nmmab!e. ixed, or External Decode. During the bus cycle, the address placed on the
local bus will be di copied from the MicroChannel. The appropriate chip select line
will also be activated. Generally a peripheral need only use a chip select signal from the
82C614 and several of the lower address lines. If multiple decodes are programmed to the
same I/O or memory area, all of them will be acti
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DMA accesses are requested by the DREQ lines. If the DMA channel is not enabled or
has reached terminal count on the local side the DREQ will be ignored. If there is no

room in the FIFO (or no data available) the DREQ will be delayed until the DMA cycle
can be performed.

AddressingforDMAthluisdonesevemlways. The appropriate DACK line will be
active d "Implicit I/O" If the DMA channel is programmed for Addressed
Memory or I/O, one of the chip select outputs may be programmed to be active for the
DMA operation. Note that the chip select is programmed to be active for bus cycles for a
particular DMA channel(s). 'I’hisisNOTdonebgmd“decodingtheDMAaddrm. The
address compare registers of the Programmable are used to compare the
MicroChannel address anly. The memory or 1/O address from the Local Address Register
for the channel is piaced on the local bus during the bus cycle.

Local Bus DMA Cycles

DACK CSN Address
DMA Mode Generated Generated Produced
Mode 0 Addressed memory No Yes . Yes
Mode 1 Addressed 1/0 No Yes Yes
Mode 2 Implicit I/O Yes No Yes
Mode 3 Implicit I/O cycle Yes No No
Addressed I})O or mem cycle No Yes Yes

3.4 Data Sizes and Wait States
As a Bus Master

As a bus master, the 820614 determines the data size of the addressed MicroChannel slave
by sampling the -DS16RTN signal. The 82C614 is a 16 bit master. 16 bit to 8 bit
devices will be done in two transfers. -32 bit devices are seen by the 82C614 as 16 bit slaves.
The system board takes care of the data bus and byte select translations for 32 bit slaves.

As a bus master the 82C614 will be able to perform 200nS default cycles on the
MicroChannel and 100nS streaming data cycles. Bits 0 & 1 of register 07 allow the timing
to be relaxed, changing the default cycle to 300nS. Exactly which parameters are relaxed
will be in a future revision of the data sheet. , .

As a MicroChannel Slave

The 82C614 is a 16 bit slave when its internal registers are accessed. When accessing a
peripheral on the local bus the 82C614 will respond as either an 8 or 16 bit slave,

depending on the data size of the local peripheral (see the section below on the local bus to
see how this is determined).
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‘When internal registers the 820614 can be accessed in either 0 or 1 wait states (it

is e). When a peripheral on the local bus, the number of
croChannel wait states will be ined by the timing on the local bus. This will

include the time to arbitrate for the Jocal bus, and the time to orm the actual local bus

cycle. See the section below on local bus accesses. I writes are being used, most
write to the local bus can be done in 0 wait states. A previous section on

Mi transfers discusses this further.

On the Local Bus

On the Jocal bus the 820614 must know the data size and timing requirements of each
peripheral. 'Ihsearegxogmmmedinwthemlhegistem. A device can be
programmed as 8 or 1 Mm(anbhmifxaﬁon‘mhisprmidedintheregisterdeﬁniﬁonsat
some places, but is ignored in the 82C614). A device can also be programmed for 0, 1, 2, or

3 wait states. In addition, any device may pull the READY line low to add additional wait
states.

The data size and wait states foratg:ripheralarc determined by how it is selected. Each
following (the signal names are in parenthesis):

peripheral is selected with one of

w A programmable Decode (CS 0-3).

m - Afixed Decode (CS 4-8) (Multifunction pins).
= A DMA Acknowledge (DACK 0-3).

n External MicroChannel Address Decoding.

External Local Bus address decoding.
These are discussed in the following paragraphs:

Programmable Decodes
‘The Programmable Decodes are individually pr with a data size and number of
wait states through their Control Registers é , 3B, 3D, & 3F).

Fixed Decodes

The Fixed Decodes use Register 08 for the data size and wait states. Two bits control the
data size, one for Decodes 4-7 and one for Decode 8. The number of wait states is
programmed the same for all 5 fixed decodes.

Implicit 1/0
If Implicit /O is used by a DMA controller (using a DACK pin), that DMA controlier’s
Control register contains the data size. The of wait states is programmed by

register 09. There are two bits in that register for each DMA channe :
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E ll [i m I ! II n Ii : = VP . :

I(EumﬂhﬁaoChquAQdeecw.:.githhgdm.sinma&wmeﬁomtwo
different places. A multifunction pin may be progranuned to provide the data size
mfly.'l‘hisisnscﬁ:lifmorethanone is using external decode, and they are

crent data sizes. The pin is pulled low to indicate 16 bit. Ifo;lzonedevieeornndtiple
devices which all have the same data size are using external Mi 1 decode, the
datasizemaybeprogfm:medmkegisterOSbits,au ing the multifunction pin to be
used for something else. If the data size is provided by the mul pin,
tha:pinwﬂlonlybgsampledforextemallydecodeglcycles,soit‘sstatedo&snotmatter
when the decode pin is inactive, Note that the register bit should be set to 2 0 if the
multifunction pin is used, since it is an OR function inte: . Bus decoded using
external MicroChannel decoding will be 0 wait states on the local unless the 820614 is

edtoaddwaitstatestoA[Llocglz&cles. The device may pull the local side

ADY pin low to extend the cycle. The 14’s DMA channels cannot access

peripherals through this decoding method. CT :

External Local Bus Address Decoding

recommended. Adeviceusipgonmlﬂcxtemallocalbus oﬂP:e
accessed through the DMA ¢o. using a programmed address. no e
pins are active, it will default to 8 bit 0 wait state, T

Notethatitisﬁsiblethatmorethanonedecodemaybeactiveatthesametime. If this
happens, the size and wait state information for all active chip selects will be used. If
any active chip select is programmed for 16 bit, the cycle will be 16 bit. The highest
number of programmed wait states will be used.

External Local Bus Address Decoding without using a Decode in is possible, but not

Register 08 bits 687 may be rogrammed for the minimnm number of wait states for the
local bus. This will add l,zowswaitstammaﬂcycles. These wait states are not
added to the wait states programmed elsewhere, it simply sets the minimum.

The following summary shows where the data size and wait state information is obtained
for each decode.

Decade Data Size Wait States

Decode 0 Reg 39 Bit2 Reg 39 Bits(-1
Decode 1 Reg 3B Bit2 ‘Reg 3B Bits0-1 -
Decode 2 Reg 3D Bit2 Reg 3D Bits(0-1
Decode 3 Reg 3F Bit2 Reg 3F 'Bits (-1
Decode 4 Reg 08 Bit2 Reg 08 Bits0-1
Decode 5 Reg 08 Bit2 Reg 08 Bits 0-1
Decode 6 Reg 08 Bit2 Reg 08 Bits0-1
Decode 7 Reg 08 Bit2 Reg 08 Bits0-1
Decode 8 Reg 08 Bit3 Reg 08 Bits0-1
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Decode Data Size Walit States

DMA 0 Impucit I/O Reg 95 Bit 6 Reg 09 Bits 0-1
DMA 1 Implicit 1/O0 Reg BSBit6 Reg 09 Bits 2-3
DMA 2 Implicit 1/0 Rer DSBit6 Reg 09 Bits4-S
DMA 3 Implicit I/0 Reg FS5Bit6 Reg 09 Bits6-7
Ext uChan Dec. Reg 8 Bit 51 None

Bxt Loc Dec. 8 Bit only None

Minimum wait states forall - Reg 08 bits 6-7

Note 1: Multiﬁmcﬁonpin#lmaybcpnl)?mmedtoprovidetheExtemalm«o
Channelgabtlaglzedynamm]ly it is, that pin is inverted, and ORed with
Register 8 bit 5.

Local Bus Accesses from the MicroChannel

Whgn&efm&c:rmmdmeialoalp%mﬁwmbemdbyﬂwad&mdemde
sections of either a programmable decode, a decode, or an external decode bei
amwi'mdamm“dwaitmhfomaﬁm&om@edemdewm&isacﬂ&ﬂwm
be used. The data size information must be sent to the MicroChannel as soon as the
address is decoded. Because of the ility of the decodes, it is possible for more
than one to be active at one time. data sizes from all decodes which are activated will
be ORed together, so that if any of them indicate 2 date size of 16 bit, the access will be 16
bit. Likewise, the wait state information will decode separate 1, 2, and 3 wait
state signals. These will be ORed from all active decodes to produce the highest number of
wait states programmed into any activated decode.

Example:

‘The 82C614 register set occupies the I/0Q addresses 0800-08FF.
This places Decode 8 at address 0860-087F.

ble Decode number 2 decodes I/O address 0860-086F.
The system processor reads [/O %)2 0862.
Deoodt:dfs (a fixed decode) e 2 (a Programmable decode) both are
activa

Decog:gisprogmmmedtoisbli:zlwaitsm.
Decode 2 is programmed to 16 bit 1 wazit state.
'l‘heaecessw%llmbembluwaitstate.
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Local Bus Accesses by a 82C614 DMA Controller

Each Programmable decode has bits to activate the decode for any of the DMA channels
(or multiple DMA channels). The fixed decodes also be activated for DMA channels,
but not as universally. Each fixed decode has one DMA channel assigned which it may be
programmednmmﬁoeg:dacumdfor This is done by programming the multifunction pin which
co e.

For Local Bus DMA cycles, the data size and wait state information comes from EITHER

the Decode Programming OR the Implicit I/O programming. ‘Where the information
comes from is determined by the following table, showing the DMA modes:

Local Bus DMA data size & wait state source

Data Size & -
DMA Mode Wait State Info Source

Mode 0 Addressed memo Decode Pro i
Motel Auiresedl/0™  Drcod Programmin

cit t isters

Mode 3 ln,)licit 1/0 cycle Implicit Registers
Addressed I/O or mem cycle Decode Programming

WhentheDecodergramnunf’ is used, whichever decode is programmed to be activated
for the particular DMA channe! will provide the information. If more than one is
activated, the same Oﬁ?g occurs as mentioned above. When the icit registers are
used, they provide the information, and any decodes programmed to be activated for that
channel are NOT used.

As always, all types of local bus DMA cycles use Register 08 bits 6-7 to set the minimum
Wrof“mitmandanchlemaybeenendedifthelocalpeﬁpheralpullsREADY

INIT ROM data size and wait states

INIT ROM cycles are always 8 bit. Data is taken from AD(-7. The address is incremented
by two, however, 5o that if a 16 bit BIOS ROM is used for the data, consecutive bytes of the
even word will be read. 3 wait states are always added for INIT ROM accesses.
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3.5 CHCK Interrupt

In keeping with the MicroChannel specification, the 82C614 drives the ~CHCK interrupt
only it is a slave. The 82C614 drive CHCK low when it detects a data parity

error ing written to, or if the -CHCKIN pin is driven active from the bus
during a Mi access to the local bus.

A write data parity error will be detected when POS3 bit 5 =1 (enabli ity) and
-DPARBNispl::t)f'orthebusqde. ThePamyon!y etrorvdﬂbelatched,cansgﬁpngm)mbit
0to be a 1. Register 0A bit 0 is a mask bit for the write data parity error

Eenzration. The parity error is ANDed with this bit before being sent to the CHCXK logic.

parity wﬂlonlybecheckedonthedatabussessbze&gusedton'ansferdata. This is
determined by AQ, -BHE, -CDDS16 (driven by the 14 with the data size of the local
bus slave, or 16 bit for internal registers). -

When the McroChannelisperformingb?Ebus cycle to a device on the 82C614’s local bus,
that device, or other logic on the local bus may activate the -<CHCKIN line. This will set

ister OB bit 1 to a one, and if enabled by register 0A bit 1, will cause a CHCK on the
MicroC InTh:swmea:s:fy%ieCKonthem?o@annelto oacﬁveinthem_écicilggf

order to sa MicroChannel timing specs for nous

&e&%be%nsamﬂingthe -CHCKIN pin at the start of the iocal bus command,
andendsa%l%g nS be rgtheendoftheeommand(samﬁl‘ﬁ{a&&nyendswhen
CDCHRD is returned active on the MicroChannel). is low at any time
d% pling period, it will be latched and sent to the MicroChannel (if enabled). The
-CH pin will not canse a -CHCK on the MicroChannel if it occurs during a buffered

write, since the MicroChannel bus cycle has already been completed before the CHCK can
be indicated. el o

W henthe820614waa-lCK.POSSbits6&7wﬂlbothbesettoOS. Bit7
indicates that the 14 has CHCK, while bit 6 indicates that CHCK
information is contained in & 7 (POS6 in the case of the 82C614). POS6 will contain
the AND of registers 0A and 0B while POSS bit 6=0. Writinga 1 to bit 7 will reset
the error condition by setting POSS bits 6 & 7 back to 1s, and clearing register 0B. The
individual interrupts in register 0B may also be cleared by writing 1s to the respective bits.
Writing 0 to a bit will leave it unchanged.

-CHCK is generated synchronously, and for the duration of the bus cycle only.

As a bus master, the 82C614 les -CHCK during bus cycles it initiates. If -CHCK is
active during a bus cycle, the 82C614 will set error bit(s) in the status register of the DMA.
channel being serviced by the bus cycle. The DMA channel may be ed to either
halt or continue after an error has been detected. Detection of a will set one or
more of the following DMA error bits.

Status Register (xx94, xxB4, xxD4, xx¥4)

Bit | Error Detected
2  -CHCK detected during a write cycle to the MicroChannel.
3  -CHCK detected during a read cycle from the MicroChannel.
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Secondary Status Register (xx93, xxB3, xxD3, xx¥3)

Bit | Error Detected

2  Error occured during a linked list read for this channel.
3  Error occured during a streaming data cycle.

3.6 IRQ Interrupts

There are 8 sources for the standard interrupt: the End of Operation status for each of the
DMAcontrollers,and4extemalinterm;rtpms. One of the external interrupts is a
dedicated pin while the other 3 are multifunction pins. Register 0C individuanx enables
the interrupts. Register OD indicates which devices are interrupting. Register 0D will
indicate an interrupting condition even if that interrupt is not enabled. The DMA End of
ion interrupts may be cleared by writing a 1 to the corresponding bit of register 0D,
external interrupts must be cleared by clearing the external internupting source.

The destination ofthehermptao&ﬂrmmble. Register 4 indicates whether or not
the interrupt goes to the Mi bits 0 & 1 indicate which MicroChannel

pin will be used. 'IherearetwodediwedpinsandZmulﬁﬁmcﬁoncginswhich
may be used as MicroChannel This allows the POS to select which interrupt
level on the bus to use. Only one will be used at a time. The dedicated pins may be
connected directly to the MicroChannel. Any multifunction pins used as ‘cro&mmel
nterrupts must be buffered with open collector non-inverting buffers.

3.7 INIT ROM

owaloaded tato the S3CRT4. Tt B3C6LE ropiet ddcpecs 1 Bnr e FROM &
into . i e e
address prog; ing, the multifunction pin assi and other configuration
information is s here. Locations 00-3F of the INIT ROM are loaded into 82C614
registers 00-3F respectively, Note that some of the registers or bits within registers are
Read , and are not written by the INIT ROM. The 82C614 will read all 64 bytes from
the INIT OM,wenif%g.H‘yteisnotused. Read only or unused bits should be
ghrogrammed to O in the ROM for compatibility with any future changes to the chip.
¢ first two locations of the init ROM are not used, since these are read only registers,
and will be in all future revs. These two locations do not need to be set to 0, and may
contain revision or check sum information, or whatever the board designer wants.

Until the 82C614 is finished loading the INIT ROM, POS0 & 1 return 00 when read,

regardless of the value in the registers, & all 1/O is disabled from the MicroChannel side,
except the POS registers.

The INIT ROM can either be a fuse link PROM , or a section of the BIOS ROM. Each
INIT ROM read cycle has the same timing as 2 memory read cycle, with a few exceptions.
The address which is issued with ALE has the INIT ROM address on LAD1-6, and 1s for,
LAD7-15. After ALE goes low, LADO-7 become inputs for the data, and LADS8-15 remain
outputs, and contain the INIT ROM address. -MEMR and -INITROM go low at the same
time. -BHE will be a 1 and A0 will be a 0.
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If a fuse link | rom is used, LADS-13 are hooked to its address lines, LADO-7 are hooked to
its data lines, and -INITROM is hooked to the enable. If a section of the BIOS

M is used, the addresses are such that the OM cycles read the last 64 locations of
the ROM. If an 8 bit BIOS ROM is used, every other location at the end of the ROM is
read. If a 16 bit ROM is used, consecutive locations of the low byte will be used. If it is
desirable to use locations other than at the end of the ROM, the -INTTROM signal can be
ANDed with an address line.

DuringRBSBTthe-M’I‘ROMpinisnismed,andisaningt. There is a2 weak pullup
rea'storct)oLYQCinsidethechip. At the end of RESET, the 82C614 samples the

] If it is high, the -INTTROM pin has the same timing as -MEMR for the init ROM
cycles. Aﬂ—mphiswmbe& The addresses are driven as described sbove.

= If it is low, the -INITROM pin is driven low for the entire time the INIT ROM is
being read, the -CS1 in_isgﬁvenlowformt;mn'QIOque,“riththegame
n&%{sthe- edpm. ADS§-15 will be driven with 1s the entire time if
- OM is sampled low at the end of RESET. A BIOS ROM would normally be
connected to -CS1. '

AttheendifthemrrROMsequenee,the-mnROM%in'meithermstated,or
dﬁvenhis%gmprdinsonthevah:eofregmermbﬁ (the register has now been
loaded by ROM). This aliows an absolute minimum of external logic for
sever:ldconﬁgnrations. following are some of the ways the INIT ROM can be
hooked up:

" Separate Fuse Link PROM. Address lines hooked to AD8-13, output enable
hooked to -INITROM. Data lines hooked to AD0O-7. No external logic.

| Part of BIOS ROM (last 64 even numbered ). Tie INITROM to ground.,
Connect -CS1 to the output enable of the OM(s). Connect the latched address
lines to the EPROM (If the 820614 local side will be programmed for 8 bit mode,
ADS8-15 may be connected directly to the EPROM l:gperaddres lines). Program
Register O bit 7 to a 1 so that the 82C614 tristates the -INITTROM signal after
loading. No external logic.

n Same as above, except INIT ROM data is located somewhere other than the end of

the BIOS ROM. Connect the same as the ious le, except pull
-INITROM low with a pulldown resistor. Use the - oM srgnalp to modify an
address bit to the BIOS ROM to have it read the desired locations. The - OM

signal will be driven low until the init data is loaded. Program Register OEbit 7to a
0 so that the 820614 drives -INITTROM high after loading. An open collector
inverter from RESET may be used i of the pull down resistor if there is too
much TTL loading for a pulldown to work properly.

The read strobe for the INIT ROM will be equivalent to the 3 wait state cycle timing.
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3.8 Programmable Decodes

Four programmable decodes are provided which provide chip selects for memory or I/O
cycles. One is completely programmabile, with a 32 bit address compare, decoding a

memoty or I/O block in the address space. Another has a 20 bit address, and
%‘;dydecodeanyllom or a memory address in the bottom 1IM. The other two are

There are two ways which a peripheral or memory on the local side may be accessed:

1 From the MicroChannel (usually by the system processor, but potentiall
MicroChannel master). '&m includes register accessing of per?:hera.ls, ﬁ%ﬁom
accesses, and RAM buffer accesses.

2, By an 82C614 DMA channel. Normally the DACK signals are used as DMA chip

selects, but iding a programmable chip select decode for DMA will save gates
in some implementations.

The decoding on the MicroChannel bus not only provides a chip select for a memory or
peripheral device, it also provides the indicator to the 82C614 of what address it
should respond to as a MicroChannel slave. When the MicroChanne! produces ess
and status tion which triggers one of the p le decodes, the 82C614
the CDCHRDY line low and immediately begins 'tra.ttigfmuseofthelocalbus. en
the local bus is free, the appropriate decode line is activated and the cycle is performed.

Decoding for the MicroChannel is as follows:

m Each of the address lines may be compared to a 0, 1, or don’t care. This is
implemented with an address compare register, and a 32 bit address mask. A1ina
mask bit indicates a don’t care for that bit. (Decode 0 compares 32 address bits,
decode 1 compares 20 address bits, and decodes 2 & 3 compare 16 address bits).

n POS bits may be used for address compare instead of some of the bits in the 32 bit
registers, as explained later.

| A programmable bit decides whether the decode is active for Memory cycles or 1/O
cycles. Two bits decide whether the decode is active for Reads and/or Writes.

(] The decode pin (-CSn) will not become active until the local bus is arbitrated for,
and the bus cycle is imtiateq.

. W bit decides whether the decode is a Chip Select or a Strobe. A
is valid with some setup and hold time to the command strobe. A Strobe
has the same timing as the command strobe. A decode may glitch at address
transition times. A strobe will not glitch, and may be connected to the clock or clear

inputs of a flip flop. Thefollowm%' shows a functional block diagram of the
]IﬁgcroChannepl degoding section o &%%de 0. )
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DecodingﬁortheDMAchannelisiarsimpler. There is a bit for each DMA channel. If the

bit is a 1, the programmable decode is active during accesses by that DMA channel. The

mmmmandmedomdinggnemyorllo,mdand/mwﬁm)wﬁchkmedforthe

MicroChannel will be used for DMA cycles. The decode will NOT be active for DMA.

addressopmlinm).orm Implicit 1/O ports (ports addressed with only a DACK signal, and no
es

The programmable decode pin is the OR of the MicroChanne! decode and the DMA
decode.
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POS relocation for Programmable Decodes:

In order to allow multiple identical adapter boards, with identical INIT ROM:s to reside in
the same itis to allow POS information to relocate the local peripherals,
The 82C614 has three levels of POS relocation. One is optimized for relocating an I/0
device, one for relocating a ROM BIOS, and one for relocating a RAM buffer, Each
decode may be programmed to use one of these relocation methods, or no relocation at all.
Each relocation method is described below: '

n 128 byte relocation. This is optimized for [/O devices. There are two modes for
128 byte relocation, The mode is set on 3 chip wide basis, and cannot be set
individually for each decode.

Mode 0: POS4 bits 4-7 spﬁy address bits 7-10 of each decode
ed for 128 byte relocation. This provides 16 different
/Q locations available for 128 byte relocation.

Mode 1: POS4 contains 2 bits for each programmable decode. These bits
mwdresspits%s of the respective decode. This mode is
when peripherals on the local bus already have specific
commonly used addresses on the MmoChannc{ such as serial
ports, el ports, or disk controllers, and the 82C614 is
rovi a superset of the normal peripheral. In this case it may
necessary to relocate decodes individually. The bit
assignmgms are: 0-1 Decode 0, 2-3 Decode 1, 4-5 Decode 2, 6-7

[ 8K byte relocation. This is optimized for ROM BIOSes, which normally reside in

the CO000-DFFFF range. bits 4-7 mfy address bits 13-16 for each decode
which is pro ed for 8K relocation. This allows all 16 ROM areas to be

= 128K relocation. This is optimized for a RAM buffer, POS4 bits 0-3 specify address
bits 17-20 for any decode pro for 128K relocation. Note that this uses
some of the same bits as relocation in mode 1. If 128k relocation is used at

the same time as Mode 1 of 128 byte relocation, decodes 0 & 1 should generally not
be programmed to use 128 byte relocation, although doing so will not cause
improper operation,
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PRELIMINARY 82C614 Data Sheet

Subset implementation of Programmablé Decodes:

Thefunimphmcntaﬁmofthegrogrammabledewdesmkesawnsidemblenumberof
registers. It is doubtful that all 4 decodes will require the full implementation, To reduce
complexity, 3 levels of support are specified:

= level A Full implementation (32 bit address compare and mask).

= Level B 1/0 or BIOS ROM only. Address bits 20-31 read as 0s, mask bits 20-
31 read as Os, memory cycles are always decoded with A20-31 low
, A20-23 low and MADE24 high). 128 byte and 8K
relocation are allowed, but not 128K relocation.

= Level C I/O only. Address bits 16-31 read as 0s, mask bits 16-31 read as 1Is,
Memory read and memory write select bits read as 0s. Only 128 byte
relocation allowed.

The implementation of the 82C614 is as follows:

Decode 0 Level A
Decode 1 Level B
Decode 2 Level C
Decode 3 Level C

39 Fixed Decodes

Five of the multifunction pins may be programmed as fixed decodes. The fixed decodes
are for I/O only. They decode the 5 "holes” in the 82C614 register area, and therefore are
relocated by POS2 bits 1-3 along with the 82C614 registers. They are active for I/O reads
and writes. They may each be optionally active for 2 DMA channel (selected by
multifunction pin programming). Each is decoded as follows, where xx is the assigned area
for the 82C614 registers, as determined by the init ROM and the POS:

Decode # | 1/O Range # of Ports DMA CH
4 xx98-xx9F 8 0

S xxB8-xxBF 8 1

6 xxD8-xxDF 8 2

7 xxF8-xxFF 8 3

8 xx60-xx7F 32 0

Register xx08 selects the number of wait states, the data size, and whether buffered writes
are allowed for the fixed decodes.

Revision 1.6 Page 61
Il 209811k 0009561 79T W&




82C614 Data Sheet PRELIMINARY

3.10 Data Parity

The 820614 supports data parity on the MicroChannel bus. POS3 bit S determines
whether data parity is enabled or disabled. If this bit is a2 0, -DPAREN and DPARO-1 will
not be driven and will be ignored as inputs.

As 2 slave, the 82C614 will generate pari ing read cycles by driving the DPARO-1 pi
ﬂongm&edmmm-m-cﬁbkgm Forwritecydes,wh%l:s
-I?Pml:sd.acﬁve,the820614willcheckdaxapa:ityandindicateanerroronthz-CI{CK
pinife

As a Bus Master, for write cycles the 82C614 will ce parity information on DPARO-1
and drive -DPARBNactiv:deorread cycles, theg?&“lhviﬂ zeckparity errors if

-DPAREN is active, and indicate 2 parity error in the status register of the DMA channel
being serviced,

311 Streaming Data

'1‘he820614supportssuuminssdatacydesof100n5whenaBuSMa_ster. This allows the
82C614 to fill or empty its FIFOs at a much higher rate than the basic cycle. POS3 bit 7
determines whether streaming data cycles may be used. Streaming data cycles will only be
performed when the addressed slave also supports streaming data.

When a Bus Master, the 82C614 will monitor -SDR0 and -SDR1 to determine if the
addressed slave is capable of supporting streaming data. If -SDRO or -SDR1 is active at the
specified time (for the standard or deferred timing) and the address is on a double word
boundary 5A1 = 00) the 82C614 will pull -SDSTROBE low, and perform streaming data
cycles until either the FIFO is empty (or one byte from empty), the 82C614 is preempted
off the bus, or the slave terminates the streaming transfer.

When the 82C614 begins a bus cycle, if the address is not double word aligned, it will
perform basic cycles until the address becomes double word aligned before it begins a
streaming data cycle. This may include one byte and one word transfer. If the 14
detects one byte remaining in the FIFO while performing a streaming data transfer, the
transferwﬂlbetemmdthebytcmuremﬂnin e FIFO until the FIFO trigger
point is reached again. Thisavoidsgrfomm transfers instead of one word
transfer, which may be a streaming data er. If the particular DMA channel has
reached terminal count, the final byte will be transt using a basic cycle.

The 82C614 may use streaming data transfers to empty or fill 2 FIFO, or to read a linked
list entry into a DMA controller. Linked list entries should be on 2 double word boundary
to provide the fastest transfers., Note that linked list entries MUST be on a word

for proper tion. DMA addresses should also be on a double word boundary to
support the fastest transfers. DMA addresses may be on a word or byte if
rugxired,however. No streaming data cycles will be done if the starting address is on an
od byteboundary(autransfexswﬂlbe%ytemsfets).
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PRELIMINARY ‘ 82C614 Data Sheet

Streaming data cycles to or from memory on the MicroChannel cause the data to go to
;i;mgr:me' address mmlh'doingeementthc ddr&ltho(oncwo onelacoh
transfer, slave same. ! - ‘aming data cycles to or
portsonthehicro(hanngl access the same addres. .,fcleﬁzr.’qcle. Streamingdau{

on the MicroChannel does not support non-i ing memory

-incrementing  accesses or incrementing
I/O addresses. The DMA channel also does not support either of these since they are not
very useful.

1 the slave indicates that it is an 8 bit streaming data device (-DS16RTN is not active and
-SDRO is active) the 820614 will do standard, non streaming cycles.

When the MicroChannel side of the 82C614 becomes a bus master, it reprioritizes the
FIFO requests and linked list transfer requests after each bus cycle (linked list reads are
always done consecutively, however). A ing data transfer is considered one bus cycle
in this priority scheme, and will not be interra by a reprioritization.

.12 Extended POS

Extended POSisa for the system to access additional registers or data blocks through
%SPOS. TheszcsvﬁyauowstheZSGbyteregistersettobemedthmughEnended

thendedPOSusesPOSGandPOS7asapointer,POS3asthedauwindowforodd
register accesses, and POS4 as the data window for even register accesses. When POS7 is
00, extended POS is disabled, and POS3 and POS4 act as regular POS registers. POS6 & 7
power up to 0000, so that POS3 and POS4 are immediately available for systems which do
not use the extended POS. Any value other than 00 in POS7 and POS4 to
data windows. The 82C614’s register set is mapped into these windows when POS7 = 01.
All other combinations are reserved at this time. Note that 5 areas of the 82C614 register
set may be ma ot&{)eriphetalsonthelomlbus. Accesses to these addresses will cause
a bus cycle on the local bus, just as if it was accessed through a normal I/O cycle.

POS7 POS6 POS4 accesses go to:

00 XX lar POS3 and POS4 (Extended POS disabled).
01 00-FF E?ﬁu Registers 00-FF.
02-FF ). 0.4 No Operation. Reserved.

Register xx04 bit 2 must be a 1 for extended POS to be enabled. This bit is determined by
the INIT ROM. If Extended POS is disabled, all accesses to POS3 and POS4 access the
normal POS3 and POS4 registers, regardless of the value of POS6 & POS7.

Note that after the 82C614 has generated a -CHCK, POS6 and POS7 switch functions, and
provide -CHCK status information, until the -CHCK status is reset through POSS.
E(tended POS continues to function during this time, the pointer registers are just not
vailable for reading or writing.

Extended POS accesses are performed even if the Card Enable bit in POS2 is 0.
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3.13 Multifanction Pins

In addition to the standard local bus signals, there are many signals

i mayrequire,orthatmayreducethedg&fmntofthe
were provided. There are not enough pins on the 14 to provide
For any given design, a subset of these signals may be provided by using the 8
Multifunction pins. Each multifunction pin may be programmed to one of 16 different
functions, 8 of which are inputs and 8 are outpats. Not all combinations of each
Multifunction pin has been assigned, allowing future ion. The INIT ROM programs
the registers which select what signal is present at cach Multifunction Pin. These inittal
setting, selected by the board designer, may be overridden by writing to the registers
controlling the Multifunction pins. 0

If a Multifunction pin is to be not used, it should be programmed to selection 0, ing it
an input bit, Many of the signals are available on more than one Multifunction pin. This is
done to allow as many combinations of signals as possible to be used by one adapter card.
Thesamero;ﬁutsignalmaybeprogmmmedtomorethanonthﬂﬁfuncﬁonpinwithno
problems ting. Pro; ing more than one Multifunction pin to the same input

may cause unpredictable results. The Inputs will probably be ORed inside the

514, but this cannot be counted on, and may from Rev to Rev, unless

included in the spec. Any combination of Multifunction Pins may be

programmed as Input Ports, since each has its own bit in the input register.

The following is a "pin descrip ption’ of each signal which may be provided on a
MulgiﬁmcgionPin.E"InleMulufuncﬁonpinsw ’chmaybeprogag:medtopmvidethesignal
are listed in the MFP# column. All outputs are 4mA Totem Pole.

Multifunction Pin Definitions
Inputs:
Signal Type MFP# | Description
Input Port I 0-7 This is the default state. Unused Multifunction

insshoﬂdbeprogrammedto this. Itis
gelection 0 for all 8 pins. When pro ed as
an input bit, the state of the pin can be read
throngh register 0F. MFPQ is bit 0, MFP1 is bit
1, ete. Actually, Register OF will read the state
of each pin regardless of its programming (even
if an output), but programming it as an Input
Port guarantees the pin will not be used for
any other function within the 82C614.
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Local Side Input Signals

Signal Type MFP# | Description

<Local Int 1 15 Additional local int t inputs. Active

.mlm]ﬁtg 26 . Iow.localmmlgtgisa ; ‘mbteedpin. Three

- y more t inputs 50
that multiple pe?i)her:i:ymayp have an
intemltpt ine. If a:g of these interrupt inputs
are not programmed to appear on a
are forcedto a 1 (inacti:ep)pintcmally?m' i

Lo R ]
»
o

MicroChannel Side Input Signals

Signal Type MFP# | Description

-Ext Decode 1 0,2 Active low MicroChannel decode. Used if the
%mnmable and fixed decodes are not
cient for 2 complex decode. Should be an
unlatched decode of the status and address
lines only. When this signal is low at the
?':ﬁinning of a MicroChannel cycle, the 82C614
ill be the addressed slave for that cycle, and
prograzamed to this the extermal docide will
pro. to e ext
always be inactive. External logic should
decode M/-I/O and the address 1i
(including E24 if a memory decode).
This decode must be done in 35nS or less in
order to allow the 82C614 to respond with
-CDDS16, CDCHRDY and -CDSFDBX in
time (-CDDS16 is the critical path).

Ext Data Size I 1,7 Data size for the external decode. 0=16 bit,
1=8 bit. Internally inverted, then ORed with
Register 08 bit 5. Sampled only when Ext
Decode is active. This pin is only useful if there
is more than one device using External
MicroChannel Decoding, and the data sizes of
the devices are different. The programmable
bit (re;ﬁm 8 bit 5) may be used in all other
cases. ‘This pin must be stable within 35nS of
the MicroChannel address and M/-1/0
becoming valid. If no pin is programmed to
provide this function, it defaults to a 1.
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MicroChannel Side Input Signals (continued)

Signal Type | MFP# | Description

Slot Size I 13,7 Indicates whether the adapter card is plugged
into a 16 or 32 bit slot. Should be tied to one of
the GND pins of the 32 bit section of the
connector and a res:stor. 0=32 bit slot,
1=16 bit slot. gn orms no 160r32bxt
switching directly. Software may read register
07 to read this mfonnatm and program the

82C614 logic for either a 16 or 32 bit slot.

-REFRESH I 24 When low, dxsabllestheaddressdecoders for
the Programmable Decodes. This prevents the
820614 from responding-as a slave (and adding
wmtstatﬁ)dtmngrefreshcycles. It is not
be required on most systems.
Durmgarefresh cle the u address lines
willbeeltherdnvenlow,or oating high. In
both cases the 820614 is not likelytobe 2
memory slave at that address.
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82C614 Data Sheet

Outputs:

Signal Type MFP# | Description

Output Port O 0-7 Any pin programmed as on Qutput Port will be
an output controlled by tioftbsra.trguo 'Iu'gg system

r may write to the bit register
Kg. MFPO uses bit 0, MFP1 uses bit 1, etc.
Local Side OQutput Signals

Signal Type MFP# | Description

A0 O 0,4 Latched Local address bits 0-3. These pins

Al O L5 may ide the latched address bits, to

A2 O 2,6 avoid putting an external latch on the board.

A3 O 3,7 Note if only 8 bits of data are needed,
ADS-15 may be configured as latched address
lines also. the section on the local bus for
details.

Alé O 0,5 Local address bits 16-23. These address bits

Al7 O 1,7 allow memory greater than 64K to be on the

Al18 O 2 local bus. During MicroChannel] accesses to

Al9 9] 3 the local bus, the MicroChannel addresses

A20 0 4 16-23 will be latched and copied onto these

A2] o 5 lines. During DMA cycles, the register for

A2 (0] 6 local address 16-23 will be placed on these

A23 (o] 7 lines.

-CS4 O 0 Chl%_selects‘i—& Active Low. These are

-CS5 O 1 the Fixed Decodes, which decode the

-CS6 O 2 unused I1/0 areas within the 82C614 register

-CS7 O 3 set, -CS4-7 decodes an 8 1/0O port range

-CS8 O 4 while-CS8 decodes 2 32 I/O port range. The
decodes may be programmed to be active only
for MicroChannel accesses, or both
MicroChannel accesses and DMA accesses to
one channel. Bach of these chip selects has one
particular DMA channel which it may be
activated for. If a decode must be active for
more than one DMA channel, a Programmable
Decode S—CSO-3) should be used instead, or
external logic may be used to gate the DACK
lines.

-Terminal Count O 1,5 DMA Terminal Count. Active during the last
local bus cycle of a DMA channel.’ If the cycle
is Local to Local, it will be active for both
cycles.
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Local Side Output Signals (continved)

Signal Type MFP# | Description

AEN O 2,6 Address enable. Similar to the signal of the
same name on the AT bus. Thissxgmlwﬂlbe
mfor DMA a.eyuclest»o Implicit I/O ports. It

be low for all MicroChannel Accesses to

the local bus, and DMA cycles to addressed
Memory or I/O.

~EXT Cycle o) 2 This signal goes low to indicate that the bus
cycle being performed on the local side was
initiated by the External Decode from the
MicroChannel. It has the same timingasa
Chip Select line.

-LS0 0 5 Local -S0, -S1, and M/ -1/O. These signals

-LS1 (o) 6 ma&?e used if the peripheral being attached

IM/-1/O o 7 to the local bus has an interface which looks
more like the MicroChannel than the AT bus.
They have the same definition as the same
signals on the MicroChannel bus. They are all
activated with ALE,

POSS5 Bit 3 O 6 POS register 5 bits 3 and 4. Aliows two bits

POSS Bit 4 O 7 of POS information to be passed to the
peripherals.

MicroChannel Side Output Signals
Signal Type MFP# | Description
-IRQC O

LS Additional MicroChannel interrupts. These
-IRQD O 2,6 pius allow additional MicroChannel interrupts
. to be hooked to the 82C614, allowing the
system to choose which interrupt is used by
ing the POS. Only one interrupt will
ever be activated at any one time. The rest will
be high. The Multifunction pins do not have
the drive capability to drive the MicroChannel
directly, so an open collector buffer should be
used, and p resistors placed on the input,
0 none of the pins are driven before the
o e el ot drars ahe
icated pins, are capable of driving the
MicroChannel directly.
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when programmed
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4.0 PIN SUMMARY

4.1

42

MICROCHANNEL PINS

ARBO0-3
ARB/-GNT
PREEMPT
-RURST

-SDSTROBE
-SDR0-1

-ADL
-CMD
-S0/-S1
M/ -1/O

-BHE

TTL DIRECTION
CHRESET

-IRQA, -IRQB

-CDDS16 / -DS16RTN
-CDSFDBK/ -SFDBKRTN
CDCHRDY/ CHRDYRTN

~CHCK
~CDSETUP

ADAPTER SIDE PINS
ADO0-15

-LBHE

ALE

DREQ
-DACK

-IOR/-IOW/-MEMR/-MEMW
READY

-CS0-3

LOCALINTO

<INITROM

X

~CHCKIN

MULTI FUNCTION PINS

SIGNAL PINS TOTAL
SPARE PINS

GROUND PINS
VCCPINS

TOTAL PINS

5.8 3
Wl B 0 mmmea ma as eeB g RN NERR BORE Ne eees meERE

=
3
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4.3 Pinout List (by pin number)

Pin Name Pia Name Pin Name Pin Name
1 GND 41 GND 81 GND 121 GND
2 GND 42 -LBHE 82 CHRDYRTN 12 GND
3 A20 43 READY 83 -SFDBKRTN 123 Al4
4 A8 44 -CHCKIN 84 -SDRO 124 A2
5 ARB/-GNT 45 MFPO 85 -SDR1 125 ARB3
6 DO 46 MFP1 86 ~-DS16RTN 126 D12
7 DPARD 47 MFP2 87 TTLDIR 127 D11
8 GND 48 MFP3 88 -S0 128 GND
9 A21 49 MFP4 89 -S1 129 AlS
10 A9 50 MFP5 90 M/10 130 A3
11 DPAR1 51 GND 9 -ADL 131 ARB2
12 -DPAREN 52 MFP6 92 -CMD 132 D10
3 GND 53 MFP7 93 -SDSTROBE 133 D9
14 AR 54 GND 94 MADEX4 134 GND
15 Al0 55 CLK o5 GND 135 Al6
16 GND 56 CHRESET 96 A3l 136 Ad
17 A3 57 ADO 97 A3 137 ARB1
18 All 58 AD1 98 GND 138 NC
19 GND 59 AD2 9 A29 139 VCC

20 CDCHRDY 60 vCC 100 A28 140 D8

21 vCC 61 AD3 101 vCC 141 D7

2 JIOR 2 GND i A27 142 GND

<l JOW 63 AD4 103 A26 143 Al17

24 -MEMR 64 ADS5 104 GND 14 AS

25 -MEMW 65 AD6 105 A25 145 ARBO0

26 - oM 66 AD7 106 A4 146 Dé

27 ALE 67 ADS 107 -IRQA 147 DS

28 -DACKD 68 AD9 108 -IRQB 148 GND

29 -DACK1 69 GND 109 GND 149 AlB

30 -DACK2 ¥} AD10 110 Al2 150 Ab

31 -DACK3 Tl AD11 111 Al 151 -BURST

32 DREQO y 7] AD12 112 -CHCK 152 D4

33 DREQ1 n ADI3 pa k] D15 153 D3

34 DREQ2 7% AD14 114 GND 154 GND

3 DREQ3 75 AD1S 115 Al3 155 AlS

36 -CS0 76 LOCALINTO 116 Al 156 AT

37 -CS1 Y1 -CDSFDBK 117 -BHE 157 -PREEMPT

38 -Cs2 78 CDDS16 118 Di4 158 D2

39 -CS3 ” ~-CDSETUP 119 D13 159 D1

40 vCC 80 vCoC 120 VCC. 160 vCC
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4.4 Pinout List (by pin name)
Name Pia Name Pia Name Pin Name Pin
-ADL 91 Al4 123 ADS 67 GND 41
-BHE 117 A1lS 129 AD9 68 GND 51
-BURST 151 AlS 135 ALE Z7 GND 54
-CDDS16 78 Al7 143 ARB/-GNT 5 GND 62
~CDSETUP ™ Al18 145 ARB0 145 GND 69
-CDSFDBK i Al9 155 ARB1 137 GND 81
-CHCK 112 A2 124 ARB2 131 GND 95
~CHCKIN 44 A2 3 ARB3 125 GND 98
-CMD 2 A2l 9 CDCHRDY 2 GND 104
-CS0 3% A22 14 CHRDYRTN 8 GND 109
~CS1 37 A23 17 CHRESET 56 GND 114
-CS2 38 A24 106 CLK 55 GND 121
-CS3 3 A25 105 DO 6 GND 122
-DACKO0 28 A26 103 D1 159 GND 128
-DACK1 29 A27 102 D10 132 GND 134
-DACK2 30 AR 100 D1 17 GND 142
-DACK3 3 A29 9 D12 126 GND 148
-DFAREN 12 A3 130 D13 119 GND 1
-DS16RTN 86 A30 97 Di4 118 LOCALINTO 76
-INITROM 26 A3l 9 D1S 113 M/-IO Q0
-IOR 2 Ad 136 D2 158 MADE24 94
-1IOW 23 AS 144 D3 153 MFPO 45
-IRQA 107 A6 150 D4 152 MFP1 46
-JRQB 108 A7 156 D5 147 MFP2 47
-LBHE 42 AS 4 D6 146 MFF3 48
-MEMR 24 A9 10 D7 141 MFP4 49
-MEMW 25 ADO 57 D8 140 MFP5 50
-PREEMPT 157 AD] 58 D9 133 MFP6 52
-S0 88 AD10 70 DPARO 7 MFP7 5
-S1 89 AD11 n DPAR1 1 NC 138
-SDRO 84 AD12 72 DREQO 2 READY 43
-SDR1 85 AD13 73 DREQC1 33 TTLDIR &
-SDSTROBE a3 AD14 74 DREQ2 M4 vCe 21
-SFDBKRTN 83 AD1S Y~ DREQ3 35 vee 40
Al 1 AD2 5 GND 1l v 60
Al 116 AD3 61 GND 2 vCC 80
A1l 15 AD4 a3 GND 8 vCC 101
All 18 ADS o4 GND b i) vCcC 120
A2 110 ADbS 65 GND 16 vce 139
A3 115 AD7 66 GND 19 vCcC 160
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5.0 PIN DESCRIPTIONS

The following section describes the function of the 82C614 signal pins. All signals that
connect directly to the MicroChannel have the proper structure éﬁgﬂeﬂor, totem

pole, tri-state) and proper current drive as specified in the Micr 1 specification.
TP = Totem Pole
TS = TriState
OC = Open Collector
MicroChannel PINS
Signal Type Description
A0-31 1/O Address Lines 0-31. These pins transfer the 32 bits of
address to and from the MicroChannel. The 82C614
drives these lines when it is the master and receives these
lines when it is a slave. These pins connect directly to the
MicroChannel. 24mA TS.
MADE24 1/0 Memory Address Enable 24, The 82C614 drives this line

when it is the master and receives this line when itisa
slave. As abus slave, when this line is high the 82C614
ignores the A24-31 inputs and assumes are all low.
As a bus master, the 14 drives MADE24 high for
addresses below 16M (A24-31 low) and low for addresses
of 16M and above (A24-31 non zero). 24mA TS.

DO-15 1/0 Data Bits 0-15. These lines are used to transfer the low
order 16 bits of the MicroChannel data bus. ‘These lines
connect directly to the MicroChannel. 24mA TS.

DPARG-1 I/0 Data Parity Bits 0-1. These signals represent the odd
B:rity of the lower 16 data bits on the MicroChanne! for

th read and write cycles. The direction is the same as

that of the data bits. These lines are connected directly

to the MicroChannel., 24mA TS.

-DPAREN 1/0 Data Parity Enable, This signal is driven low to indicate
that parity information on the bus is valid. The 82C614
drives this signal low during write cycles when a Master
and Reads when a slave. During reads as a Master and
Writes as a slave it uses this line to determine whether
parity should be checked. The direction of the line is the
same as that of the data. This line is connected directly
to the MicroChannel. 24mA TS,
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MicroChannel PINS (continued)

Signal

Type

Description

ARBO-3

1I/0

Arbitration Level 0-3, These lines are used by devices
arbitrating for control of the bus. The 82C614 drives and
receives lines when it ests the bus. These lines
g!.aczbeconnecteddirectlyto MicroChannel. 24mA

ARB/-GNT

Arbitrate/Grant, When high, this line indicates that an
arbitration cycle is in glrggrﬁs. ‘When low, the w
device is granted the This line may be conn
directly to the MicroChannel.

1/0

Preempt. This line is driven low by devices esting
the bus. The 82C614 drives and monitors thl:mein
accordance with the MicroChannel ification. The
82C614 will relinquish control of the bus within 7.8
microseconds after PREEMPT is driven low by another
device. This line may be connected directly to the
MicroChannel. 24mA OC.

-BURST

Burst. This line is driven low by the 82C614 when a burst
transferonthebusisrequired,whichis&:ttymuch
anytime it becomes a bus master. This may be
connected directly to the MicroChannel. 24mA OC.

-SDSTROBE

Streamin'i:)ata Strobe. This line is driven low to
indicate that data is valid during a streaming data
transfer. The 82C614 drives this line when 1t is the
master during streaming data write cycles. This line must
be to the MicroChannel gha24ma
buffer. A 2.5K pullup resistor should be connected to the
output of the buffer. 4mA TS.

-SDRO-1

Streaming Data Request 0 and 1. These lines indicate
the addressed device supports streaming data transfers
and indicates the s at which these transfers can
occur. The 82C614 supports 100ns streaming data
transfers when a master. The 82C614 is not 2 streaming
data slave, and therefore does not drive these lines.
These pins may be connected directly to the

Mi 20K pullu resistors);hmﬂd b;grovided
ontheboardtosatisgthe icroChannel specification.
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PRELIMINARY

82C614 Data Sheet

MicroChannel PINS

Signal

Type

Description

-ADL

1/0

Address Decode Latch. ‘This signal is used to latch the
addresses and certain status lines on the MicroChannel in
t nt latches. The 820614 drives this line when it
is the master and receives this line when it is a slave.
This line must be connected to the MicroChannel
through a 24 mA bi-directional buffer. 4mA TS.

1/0

Command. This signal provides the command timing
for MicroChannel cycies other than streaming data
es. When the 82C614 is the master it drives this line.
it is a slave it receives this line. This line must be
connected to the MicroChannel through a 24mA bi-
directional buffer. 4mA TS.

-S0-1

I/0

conjunction with M/-1/0O) of the type of occurring
on the MicroChannel. The falling edge of either is used
to indicate that a cycle is starting. The 82C614 drives
these lines when it is the master and receives them when
it is a slave. These lines must be connected to the
ﬁio.lgshamwlthrongh a 24 mA bi-directional buffer,

Statos 0 and L, Theses.:?nkearrythecodedm.(in

M/-10

1/0

Memory/I/O. This signal indicates whether the current
cycle is a memory or 1/O cycle. When the 82C614 is the
master it drives this line and receives it when it is a slave.
This line must be connected to the MicroChannel
through a 24mA bi-directional buffer. 4mA TS.

-S1

E

(]

Reserved
1/O Write
1/0 Read

. Inactive
i}eservedw .

emory Write

Memory Read
Inactive

b et ek = DD O

DO OO
O Ot O O
]

TTL Direction. This line is used to control the direction
of the "245" type buffer that is used on the "strobe” signals
identified above as requiring an exteriial buffer to
connect to the Mi el. This line is high to
indicate that the 82C614 is the bus master and the
buffered signals should be driving out onto the bus. This
line is low at all other times. 4mA TP.

Revision 1.6
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82C614 Data Sheet PRELIMINARY

MicroChannel PINS (continued)

CHRESET 1 Channel Reset. This active high line indicates a bus

reset. At reset the 82C614 will down-load its

ion registers from the INTTROM and all other
registers will return to the default state. This line may be
connected directly to the MicroChannel.

-BHE 1/0 Byte High Enable. During 16 bit transfers this line is
used to indicate whether or not the data on D8-15 is
' valid. If BHE is low and A0 is high, a byte transfer on
D8-15 is occurring. If BHE and A0 are low then a 16 bit
transfer is occurring. The 820614 drives this line when it
is the master and receives it when it is a slave. This line
%beconnecteddirectlytotheMicmChannel. 24mA

-IRQA-B 0 System Interrupt Request. These lines are driven low to
cause :n:l igermg;nfthe McroChannel.ﬁg'hey ¢=anfbﬂe1
activate an of process interrupt from any of the
DMA controllers or from any of the local bus?:{errupt

ests. If POS control of the interrupt level is desired,

additional System in: t lines are available throu

the mxﬂﬁﬁmcﬁonpinfr%gese lines canbeconnectzgh
directly to the MicroChannel. Note that since these lines
are open collector, an external 4.7K ohm pull-up should

be used if these lines are not connected directly to the
MicroChannel. 24mA OC.

-CDDS16 0 Card Data Size 16. This pin is driven by the 82C614 as a
slave to indicate that it is a 16 bit device. The 82C614
will drive it low for ali register accesses. It will also drive
it low for accesses to a local peripheral if that peripheral
e e e

e e may be individually programme
for an 8 or 16 bit data size. The fixed decodes may be
programmed as a block. If an external decode is used,
the data size information from the external decoder is fed
into one of the multifunction pins, The 82C614 passes it
onto this line, and uses it internally for steering. The
82C614 does not assert this line during master
ﬁlemtions. This line may be connected directly to the

icroChannel. 6mA TP.

-DS16RTN I Card Data Size 16 Return. This is the logical OR of all
of the individual CDDS16 lines on the MicroChannel,
As a master the 82C614 monitors this line to determine
the data size of the addressed slave. This line may be
connected directly to the MicroChannel.
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PRELIMINARY 82C614 Data Sheet

MicroChannel PINS (continued)
Signal Type Description
<CDSFDBK O Card Selected Feedback. If the 82C614 is successfully

addressed as a slave it will drive this line low to indicate
that it has been selected. This line be connected
directly to the MicroChannel. 6mA TP.

-SFDBKRTN | Card Selected Feedback Return. ‘This signal is the logical
OR of all of the individual CDSFDBK lines on the
MicroChannel. When it is 2 master, the 82C614 monitors
this line to determine if the addressed slave actu
exists or not. If the slave does not exist, the 82C614 can
bepm{ammedtoindicateanerrorforthatDMA
channel, to assert CHCK, or to ignore the error (for

diagnostic purposes).

CDCHRDY o Card Channel Ready. This si is used by slave devices
to extend the carrent Mi 1 ?cle. en this
signal is high, the device is "r and the cycle
completes. The 82C614 drives this si enitisa
slave. 6mA TP.

CHRDYRTN 1 Card Channel Ready Return. This signal is the logical

AND of all the individual CDCHRDY signals. The
82C614 receives this line when it is a master so that it
may extend bus cycles for slaves that request it.

-CHCK 1/0 Channel Check. This signal is driven low by the 82C614
when a slave to indicate a write data &arity €ITOr Or erTor
from a device on the local bus. The 82C614 also receives
this pin, and checks it during each bus cycle when a bus

master. 24mA OC.

-CDSETUP 1 Card Setup. This si is driven low to indicate that
access to the 82C614°s POS registers is ired. When
CDSETUP is low, the 82C614 will only aliow 1/O
accesses to the POS register space and will only decode
address lines A0-2.
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82C614 Data Sheet

PRELIMINARY

Description

Local Address/Data Bits 0-1S. WhﬂetheAlEsifnalis
igh (and for some hold time) this bus contains a Jocal

dress. While a read command is active, this bus is an
input, mdam&omthelocal.periphcmlor
memory. a write command is active, this bus
contains write data. These signals function slightly
differently during the INIT ROM loading. See the INIT
ROM section for further details. 8mA

Local Byte High Enable. Active for byte accesses to an
odd location, or Word accesses. Note that to be
eomg:tible with a normal 286 type.of interface, LBHE
will be active for byte accesses to an odd location even if
the device being accessed is 8 bit (the 82C614 knows in
adv'ancewheggﬁhedevic:hiSSmhﬁbit). Inactive
during INIT cycles are always even
addresses). Does not to latchegs externally. 8mA

DMA Request 0-3. These lines are used % peripheral
devices to request a DMA transfer. The ion of the
transfer is determined by the programming of the DMA
channel. Configuration registers mdivi Pro:
these pins to be cither edge triggered or level tri

may be p to be active highorlowas a
block. The prionity of these lines can be set to fixed or
rotating.

Adapter Logic Pins
Signal Type
ADO-15 1/0
-LBHE o
ALE o
DREQ0-3 I
DACKO0-3 O

DMA Acknowledge 0-3. When an internal DMA
controller is performing a local bus cycle, it’s associated
DMA acknowledge is active. It is activated slightly after
the address lines and chip selects, to ensure that it toggles
between consecutive bus cycles. mfohu’i%ofthese
signals is programmable as a group. 4mA TP.

-IOR,-MEMR 1/0

I/O and Memory Read Strobes. These lines provide the

i for I/O and Memory reads. 8mA TS (-IOR), 4mA
'I’Sml(!-lﬁlEMR). ‘

-IOW, -MEMW 1/0

1/O and Memory Write Strobes. These lines provide the
timing for I/O and memory write cycles. 8mA TS
(-IOW), 4mA TS (-ME] X
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PRELIMINARY

82C614 Data Sheet

Adapter Logic Pins (continued)

Signal Type

Description

READY I

Local Bus Ready. When the 82C614 is accessing a local
device, this pin is used by the device to add wait states.
‘The 82C614 will only sample this pin after the internally
programmed wait states for that ¢ bave been
exhausted,

-CS0-3 o

Programmable Decodes 0-3. These four lines may be
programmed to provide a variety of MicroChannel slave
decoding functions eli e need for address
decoding logic on the board. output can be

to respond to an 1/O or memory ares, and
may be relocated by the POS bits. 4mA TP.

Local Interrupt 0. Thisinputisnsedbythepex;iﬁlsneral
devices to get service from the system. i is input
low causes a MicroChannel Interrupt, if enabled. This
line should be held low until the interrupt is serviced.
Three more Local Interrupt lines are provided by the
multifunction pins.

AINITROM  1/O

Initialization ROM Enable. Shortly after CHRESET
goes inactive the INIT ROM is downloaded into the

14, This pin is a chip select for that ROM. Itis an
input just after RESET to determine the INIT ROM

loading protocol. See the INIT ROM section for further
details. %mA TS.

CLK I

Clock Input. This input is the master clock that drives
the MicroChannel state machine and all timing for the
EﬁO‘.&LM. It should be connected to a 40MHz level

~CHCKIN I

Channel Check Input. This input is used by the adapter
logic to signal a serious error condition. If it is active
during an access from the MicroChannel, the 82C614 will
activate ~CHCK on the MicroChannel if enabled. If it is
low during a bus cycle initiated by one of the 82C614
DMA controllers, it will set the CHCKIN bit of DMA

controllers Secon Status register and optionally halt
the DMA control‘liemny o’

MFPO-7 1/0

Multi-Function Pins 0-7. These eight lines can be
programmed to a variety of functions to "customize" the
interface to the ter logic and peripheral chips. Th
can be pro, ed to provide such functions as an
function, Terminal count, more local address lines, local
CPU interface support, etc. 4mA TS.
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82C614 Data Sheet PRELIMINARY

60  Operating Considerations
61 Absolute Maximum Ratings

Parsmeter Symbel Min. Max, Units
Supply Volitage Veo - 70 v
Input Voltage Vi 0.5 55 v
Output Voltage Vo 0.5 55 v
Operating Temperature Tor -25° 85 C
Storage Temperature Tsro ~Ar 125° Cc

NOTE: Permasent device damage may occur if Absolute Maximum Ratings arc excceded. Functional operation should be restricted
. tothe conditions described under Operating Conditions.

62  Operating Conditions

Parameter Symbel Min. Max Units
Supply Voltage . Vee 4.75 525 v
Ambicnt'l’qmpuzture Ta o ¥, C
63  DC Characteristics (Ty = 0°Cto °C; Vo, = 5V +/-5%)

Parameter Symbol Min. Max, Units
Input Low Voltage Vo - 02 v
Input High Voltage Vm 20 - \7
Output Low Voltage Voo - 045 \ 4
Output High Voltage Vou 24 - v
Input Low Current | - +10 vA
© < Vg < Vo)

Power Supply Current @ 40MHz Tec mA.
Output High-Z Leakage Current Toz - +10 uA
{0 < Vi < Vo)

Static Power Supply Curreat . mA

Tou and Iy, - Output drive capability (for botk Vg snd Vo)

IoL=IgK=4mA: -ADL, -CMD, -CS0-3, -INITROM, -MEMR, -MEMW, .S0-1, -SDSTROBE, ALE,
DACKO-3, M/-10, MFP0-7, TTLDIR.

IoL=Io=6mA:  -CDDSI§, -CDSFDEK, CDCHRDY.
IoL=Iog=8mA:  -LBHE, -IOR, -JOW, ADO-15.

IoL=log=24mA:  -BHE, -BURST, -CHCK, -DPAREN, IRQA. -IRQE, -PREEMPT, A0-31, ARBO-B.
D0-15, DPARO-1, MADE2A.
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PRELIMINARY

82C614 Data Sheet
820614 AC Characteristics (T =0°C to 70°C: Vec=5V +5%: Co=T75pF)

70 ACCHARACTERISTICS
7.1  Local Bus Cycles (Normal Cycles)

READ/WRITE CYCLES Min | Max| Units
t100  ALE puke width 40 - nS
t101  AD(150) sct-up to ALE inactive 30 .| - nS
t102  AD(150) boid from ALE inactive 15 - nS
t103  -CSn, -BHE set-up to ALE inactive 30 - S
t104  .CSn, -BHE set-up to COMMAND active 80 - nS
t105 COMMAND active delay from ALE inactive 40 - nS
t106  Read data valid from COMMAND active - 110 | =nS
t107  Read data invalid from COMMAND inactive 0 40 nS
1108 COMMAND pulse width 140 nS
t109  -CSn, -BHE hold from COMMAND inactive 40 - nS
t110  -DACKn set-up to COMMAND active 40 - nS
t111  -DACKn hold from COMMAND inactive 40 - nS
t112  ALE active from COMMAND inactive 40 - nS
t113  Write data set-up to COMMAND active 15 - nS
t115  Write data hold from COMMAND inactive 40 - nS
Note: Add 100nS per wait state to t106 timing.
READY TIMING Min | Max| Units
t130  READY inactive from COMMAND active - 90 nS
t131 COMMAND inactive from READY active 25 - nS
t132  Read data valid from READY active - 10 nS
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82C614 Data Sheet PRELIMINARY
82C614 AC Characteriz:"zs (Ta =0°C to 70°C; Voc=5V +5%; CL=75pF)
Local Bus Cycles (Normal Cycles) continued
DREQ TIMING Min | Max| Units
t140  -DACKn active from DREQn active (all modss) 50 -
t141  DREQn inactive from -DACKn active (modes 1 and 2) 0 - nS
t142  COMMAND inactive from DREQn inactive (mode 2) 50 - nS
tl43 DREdn inactive from -DACKn inactive (mode 3) - 90 nS
t144  -TC active from COMMAND active - 60 nS
t145 ~TC inactive from COMMAND inactive 15 - nS
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PRELTMINARY

82C614 Data Sheet
82C614 AC Characteristics (Ta=0°C to 70°C; Voc=5V +5%; CL=75pF)

72  Local Bus Cycles (Compressed Cycles)

READ/WRITE CYCLES Min | Max{ Units
t100  ALE pulse width 20 - nS
t101  AD(15:0) set-up to ALE inactive 15 - nS
1102  AD(15:0) bold from ALE imactive 15 - nS
t103  -CSn, -BHE set-up to ALE inactive 15 - oS
t104  -CSn, -BHE set-up to COMMAND active 60 - nS
t105 COMMAND active delay from ALE inactive 40 - nS
t106  Read data valid from COMMAND active - 60 nS
1107  Read data invalid from COMMAND inactive 0 15 nS
t108  COMMAND pulse width 90 oS
t109  -CSn,-BHE hold from COMMAND inactive 15 - nS
t110  -DACKn set-up to COMMAND active 40 - nS
t11l  -DACKn hold from COMMAND inactive 15 - nS
t112  ALE active from COMMAND inactive 15 - nS
t114  Write data valid from COMMAND active 20 | - nS
t115  Write data hold from COMMAND inactive 15 - ns
Note: Add 100nS per wait state to 1106 timing.
READY TIMING Min | Max| Units
t130  READY inactive from COMMAND active - 40 nS
t131 COMMAND inactive from READY active 25 - nS
t132  Read data valid from READY active - 10 nS
Revision 1.6
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82C614 Data Sheet PRELIMINARY
820614 AC Characteristics (TA=0°C to0 70°C; Vec=5V +5%; CL=75pF)
Local Bus Cycles (Compressed Cycles) continued

DREQ TIMING Min Max| Units

t140  -DACKn active from DREQn active (all modes) 50 - nS

t141  DREQn inactive from -DACKn active (modes 1 and 2) 0 - nS

t142  COMMAND inactive from DREQn inactive (mode 2) 50 - nS

t143  DREQnm inactive from -DACKn inactive (mode 3) - 115 nS

t144  -TC active from COMMAND active - 60 nS

t145  -TC inactive from COMMAND inactive 15 - nS
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PRELiMINARY

82C614 Data Sheet
82C614 AC Characteristics (Ta=0°C to 70°C; Vec=5V +5%; CL=75pF) '

73  MicroChannel Bus Cycles (Slave Cycles)

BASIC TRANSFER DEFAULT CYCLES Min | Max| Units
(200 ns Minimum)

1201 szt:s active from Address, M/-10, -REFRESH and MADE24 10 - nS
1202  -CMD active from status active 55 - nS
t202A  Status pulse width of an aborted cycle 85 - aS
1203 ﬁ active from Address, M/-10, -REFRESH and MADE24 45 - nS
204  -ADL active to -CMD active 40 - nS
205  -ADL active from status active 12 - nS
1206  -ADL pulse width 40 - ns
1207  Status hold from -ADL inactive 25 - nS
t208  Address, M/-IO, -REFRESH, -BHE and MADE24 hold from 25 - nS

-ADL inactive
209 Address, M/-IO, -REFRESH, -BHE and MADE4 hold from 30 - nS
~“CMD active
210  Status hold from -CMD active 30 - ns
1211  -BHE sctup to -ADL inactive 40 - nsS
212  -BHE setup to -CMD active 40 - nS
1213  -CDDS16 active from Address Bos and M/-IO valid - 55 nS
t213R  -DSISRTN active from Address Bus and M/-10 valid - 75 as
214 -CDSFDBK active from Address Bus and M/-IO valid - 60 nS
t214R -SFDBKRTN active from Address Bus and M/-10 valid - 80 ns
1215 =CMD active from Address valid 85 - nS
1216  -CMD pulse width 90 - nS
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82C614 Data Sheet

820614 AC Characteristics (Ta=0°C to 70°C; Voc=5V +5%; Co.=75pF)

PRELIMINARY

MicroChannel Bus Cycles (Slave Cycles) continued

BASIC TRANSFER DEFAULT CYCLES Min | Max| Units
(200 ns Minimum)
217  Write Data setup to -CMD active 0 - oS
218  Write Data bold from -CMD inactive 30 - nS
1219  Status active to Read Data vaiid (access time) - 125 nS
(valid only whea t202 less than 65aS)
1220 Read Data valid from -CMD active - 60 nS
221 Read Data hold from -CMD inactive 0 - nS
1222  Read Data Bus tri-state from -CMD inactive - 40 nS
1223  -CMD active to next -CMD active 190 - nS
1223A  -CMD inactive to next -CMD active 80 - oS
1223B  -CMD inactive to next -ADL active 40 - nS
1224  Next status active from status inactive 30 - nS
1225 Next status active to -CMD inactive - 20 nS
B&Scﬁsmﬁgmg?ONOU&MNDED Min { Max| Units
216A -CMD pulse width 190 - nS
1226 CDCHRDY inactive from Address Bus valid - 60 S
1226R CHRDYRTN inactive from Address Bus valid - 80 nS
1227 CDCHRDY inactive from status valid and previous -CMD 0 30 n$
inactive (valid only when 1201 greater than 30uS)
227R CHRDYRTN inactive from status valid and previoes -CMD 0 50 nS
inactive (valid only when 1201 greater than 30nS)
t228  CDCHRDY active from -CMD active 0 30 nS
t228R CHRDYRTN active from -CMD active 0 50 oS
t228D Read Data valid from -CMD active (used with 1228) 0 160 nS
235 CDCHRDY active from CDCHRDY inactive 0 ' 335 usS
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PRELIMINAR » 82C614 Data Sheet
820614 AC Characteristics (Ta=0°C 10'70°C; Vcc=5V +5%; CL.=75pF)

MicroChannel Bus Cycles (Slave Cycles) continued

BASIC TRANSFER ASYNCHRONOUS-EXTENDED
CYCLES (> 300 ns Minimum)

]

t216A -CMD pulse width

226 CDCHRDY inactive from Address Bus valid

1226R CHRDYRTN inactive from Address Bus valid

1227 'CDCHRDY inactive form status valid and previous -CMD
inactive (valid only when (201 greater than 30nS)

8|3

inactive (valid only when (201 greater than 30nS)

& h|a|Bh|&

1229S Read Data from slave valid from CDCHRDY active

8

1220M Read Data valid to master from CHRDYRTN active

8

B

1229A -CMD inactive from CHRDYRTN active

B

1235 CDCHRDY active from CDCHRDY inactive

35
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820614 Data Sheet PRELIMINARY
820614 AC Characteristics (Ta=0°C to 70°C; Voc=5V +5%; Cp=75pF)

MicroChannel Bus Cycles (Slave Cycles) continued

BASIC TRANSFER ARBITRATION CYCLES Min | Max| Units
(DMA SLAVE)

1240  -PREEMPT active to EOT (channe! release) 0 7.8 usS
1241 ARB/-GNT in the ARB state from EOT (channel release) 30 - nS
242  -PREEMPT inactive from ARB/-GNT in the -GNT state 0 50 nS
1242A. -PREEMPT inactive to status inactive 20 - 1S
t242B -PREEMPT active from status inactive (compete for the 10 - nS

channel after the inactive statc)

243  -BURST active from ARB/-GNT in the -GNT state - 50 nS
1244  ARB/-GNT in ARB statc 100 - nS
t245  Driver turn-on delay from ARB/-GNT in ARB state 0 50 nS
1245A.  Driver turn-on delay from lower priority line 0 50 nS
t246  Driver turn-off delay from ARB/-GNT in ARE state 0 S0 nS
1247  Driver turn-off delay from higher priority line 0 S0 nS
t248  Arbitration bus stable before ARB/-GNT in -GNT state 10 - nS
1249  Tri-state drivers from ARB/-GNT in ARB state - 50 nS
BASIC TRANSFER FIRST CYCLE AFTER GRANT Min { Max| Units
(DMA SLAVE)

t202A.  Status pulse width of an aborted cycle 85 - nS
t243A  Address Bus valid from ARB/-GNT in the -GNT state 0 - nS
t243B -CMD active from ARB/-GNT in the -GNT state 115 - nS
t243C DMA controlier delay 30 - nS
12430  Status inactive from ARB/-GNT in the -GNT state 145 - nS

Page 88 . Revision 1.6

B 209811t 0009588 932 M

e



PRELIMINARY 82C614 Data Sheet
82C614 AC Characteristics (Ta=0°C to 70°C; Voc=5V +5%; Co=75pF)

MicroChannel Bus Cycles (Slave Cycles! continued

DIRECT MEMORY ACCESS SINGLE DMA TRANSFER Min | Max| Unlts
(DMA-Controller Controlled)
1250 -BURST activated by the DMA controller from the first - 30 nS
-CMD active
1251 -BURST released by the DMA controller from the last - 40 nS
status active
252  -TC setup to -CMD inactive (slower than 2000S cycles) 30 - nS
1252D -TC setup to -CMD inactive (200aS cycles only) 15 - nS
t253 =TC bold from -CMD inactive 10 - nS
DIRECT MEMORY ACCESS BURST DMA TRANSFER Min{ Max| Units
(DMA-Controller Terminated)
1252  -TCsctup to -CMD inactive (slower than 200aS cycles) 30 - nS
1252D -TC setup to -CMD inactive (200aS cycles only) 15 - nS
253  -TC hold from -CMD inactive 10 - nS
1254  .BURST relcased by the DMA slave from -TC active - 30 nsS
DIRECT MEMORY ACCESS BURST DMA TRANSFER Min | Max| Units
(DMA-S]lave Terminated)
(Default Cycle, 200 ns)
t255  -BURST released by the DMA slave from the last 1/0 - 40 nS
cycle status active (default cycle only)
t255A -BURST released by the DMA slave from I/O address - 70
valid for the last I/O cycle (default cycle only)
1256 -BURST mactive to -CMD inactive 35 -
1258 -BURST redrive from -CMD active - 30 nS
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82C614 Data Sheet PRELIMINARY
82C614 AC Characteristics (Ta=0°C to 70°C; Voc=5V +5%; Cp.=75pF)

MicroChannel Bus Cycles (Slave Cycles) continued

DIRECT MEMORY ACCESS BURST DMA TRANSFER Min | Max| Units
(Syachronous-Exteaded Cycle, 300 )
3SE  -BURST released by the DMA slave from the last I/0 - 80 oS
“CMD active (extended cycles only)
1256  -BURST inactive to -CMD inactive 35 -
DIRECT MEMORY ACCESS BURST DMA TRANSFER Min | Max{ Units
(DMA-Slave Terminated)
(Asynchronous-Extended Cycle, > 300 ns)
255X -BURST released by the DMA slave before CDCHRDY active | 50 - nS
(asynchronous-extended cycles only)
1256  -BURST inactive to -CMD inactive 35 - oS
SYSTEM CONFIGURATION CYCLES Min | Max| Units
1216A -CMD pulse width 190 - nS
t228D Read Data valid from -CMD active - 160 aS
1229S  Read Data from stave valid from CDCHRDY active - 60 nS
t220M Recad data valid to master from CHRDYRTN active - 60 nS
1260  CHRESET active pulse width 100 | - nS
t261 . -CDSETUP active to -ADL active 15 - nS
1262 -CDSETUP hold from -ADL inactive 25 - nS
263  -CDSETUP hold from -CMD active 30 . nS
1264  -CDDS16 active from -CDSETUP active - 25 nS
265  CDCHRDY inactive from -CDSETUP active and status active | - 45 nS
1265A CHRDYRTN inactive from -CDSETUP active and status active | - 25 nS
1266  Adapter ID valid from trailing edge of CHRESET - 1 S
266A  Adapter ID access from trailing edge of CHRESET 11 - mS
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PRELIMINARY .. 82C614 Data Sheet
820614 AC Characteristics (Ta=0°C to 70°C; Voc=5V +5%; CL=75pF)

MicroChannel Bus Cycles (Slave Cycles) continued

DATA PARITY CHECKING (READ) CYCLES Min | Max| Units
€290  -DPAREN active from -CMD active (deSault cycle) 0 60 nS
290  -DPAREN active from -CMD active (sync-extended cycle) 0 160 | =S
1290  -DPAREN active from -CMD active (async-extended cycle) 0 - n$
{290A -DPAREN active to CDCHRDY active (async-extended cycle) | - 0 oS
1291  -DPAREN inactive from -CMD inactive 0 40 nS
1292  .DPAREN tri-stated from -CMD inactive 0 80 nS
1293  -DPAREN tri-stated from -DPAREN active 20 - nS
CHANNEL-CHECK TIMING (DEFAULT CYCLES) Min | Max| Units
t300  .CHCK active from -CMD active 0 50 nS
t300A -CHCK pulse width | 50 - nS
t300P -CHCK active from -CMD and -DPAREN active 50 nS
301  -CHCK disabled from -CMD inactive 0 40 nS
CHANNEL-CHECK TIMING (EXTENDED CYCLES) Min | Max| Units
299  -CHCK active from -CMD active 0 - nS
(async-extended and streaming data cycles)
t299S .CHCK active from -CMD active (sync-cxtended cycle) 0 150 | =nS
1302  -CHCK active from CDCHRDY active - 50 nS
(async-extended and streaming data cycles)
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82C614 Data Sheet

82C614 AC Characteristics (Ta=0°C to 70°C; Vec=5V +5%; CL=75pF) FRELIVIINARY

74  MicroChannel Bus Cycles (Master Cycles)
BASIC TRANSFER DEFAULT CYCLES Min | Max| Units
(200 ns Minimum)
501 sz:u active from Address, M/-JO, -REFRESH and MADE24 | 10 - nS
t502  -CMD active from status active 55 - nS
t502A  Status pulse width of an abosted cycle 85 - oS
503 :ar.mrxmm M/-10, -REFRESH and MADE24 | 45 - nS
t504  -ADL active to -CMD active 40 - nS
505  -ADL active from status active 12 - nS
1506  -ADL pulse width 40 - asS
1507  Status hold from -ADL inactive 25 | - oS
t508  Address, M/-10, -REFRESH, -BHE and MADE24 hold from 25 - oS

-ADL inactive
t509  Address, M/-10, -REFRESH, -BHE and MADE24 hold from | 30 - oS
~CMD active

1510  Status hold from -CMD active 30 - nS
t511  -BHE setup to -ADL inactive 40 - nS
t512  -BHE setup to -CMD active 40 - nS
t513  -CDDSI16 active from Address Bus and M/-IO valid - 55 nS
tSI3R  -DS16RTN active from Address Bus and M/-1O valid - 75 nS
t514  -CDSFDBK active from Address Bus and M/-10 valid - 60 nS
t514R  -SFDBKRTN active from Address Bus and M/-10 valid - 80 oS
t51S  -CMD active from Address valid 8S - nS
t516  -CMD pulse width 90 - nS
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PRELIMINARY 82C614 Data Sheet
82C614 AC Characteristics (Ta=0°C to 70°C; Voc=5V +59%; C=75pF)

MicroChannel Bus Cycles (Master Cycles) continued

BASIC TRANSFER DEFAULT CYCLES Min | Max| Units
(200 ns Minimum)
t517  Write Data sctup to -CMD active 0 . nS
t518  Write Data hold from -CMD inactive 30 - nS
t519  Status active to Read Data valid (access time) - ns
(valid oply when t202 Jess than 65nS)
t520  Read Data valid from -CMD active - 60 oS
t521  Read Data hold from -CMD inactive 0 - nS
t522  Read Data Bus tri-state from -CMD inactive - 40 nS
t523  -CMD active to next -CMD active 190 | - nS
t523A -CMD inactive to next -CMD active 80 - nS
t523B -CMD inactive to next -ADL active 40 - nS
t524  Next status active from status inactive 30 - nS
1525  Next status active to -CMD inactive - 20 oS
BASIC TRANSFER SYNCHRONOUS-EXTENDED Min | Max| Units
CYCLES (300 ns Minimum)
t516A -CMD pulse width 190 | - nS
t526 CDCHRDY inactive from Address Bus valid - 60 nS
t5S26R CHRDYRTN inactive from Address Bus valid - 80 nS
t527 CDCHRDY inactive from status valid and previons -CMD 0 30 ns
inactive (valid only whea t201 greator than 300S)
t527R CHRDYRTN inactive from status valid and previous -CMD 0 50 nS
inactive (valid only when ©201 greater than 30uS)
t528 CDCHRDY active from -CMD active 0 30 | nS
t528R CHRDYRTN active from -CMD active 0 S0 nS
t528D Read Data valid from -CMD active (used with £228) 0 160 | nS
t535 CDCHRDY active from CDCHRDY inactive 0 35 us
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82C614 Data Sheet

820614 AC Characteristics (Ta =0°C to 70°C; Vee=5V +5%; Cy=75pF)

Y

MicroChannel Bus Cyeles (Master Cycles) continued

BASIC TRANSFER ASYNCHRONOUS-EXTENDED
CYCLES (> 300 ns Minimum)

2

tS16A

-CMD pulse width

1526

CDCHRDY inactive from Address Bus valid

t526R

CHRDYRTN inactive from Address Bus valid

527

CDCHRDY inactive form status valid and previous -CMD
inactive (valid oaly when t201 greater than 30nS)

t527R

CHRDYRTN inactive from status valid and previons -CMD
inactive (valid only whea (201 greater than 30nS)

15298

Read Data from slave valid from CDCHRDY active

tS29M

Read Data valid to master from CHRDYRTN active

3|8 8| 2(8(8

©529A

t535

CDCHRDY active from COCHRDY inactive

@

H|B|B|B| &) BIB|B|B
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PRELIMINARY

82C614 Data Sheet
82C614 AC Characteristics (Ta =0°C to 70°C; V=5V +5%; CL=75pF)

MicroChannel Bus Cycles (Master Cycles) continsed

BASIC TRANSFER ARBITRATION CYCLES
(DMA SLAVE)

P

£

540

-PREEMPT active to EOT (channel release)

t541

ARB/-GNT in the ARB state from EOT (ckaanel release)

1542

-PREEMPT inactive from ARB/-GNT in the -GNT state

t542A

-PREEMPT inactive to status inactive

gl°|8|°

t542B

-PREEMPT active from status inactive (compete for the
channel after the inactive state)

543

-BURST active from ARB/-GNT in the -GNT state

ARB/.GNT in ARB state

100

t545

Driver turn-on delay from ARB/-GNT in ARB state

o

t545A

Driver turn-on delay from lower priority line

1546

Driver turn-off delay from ARB/-GNT in ARB state

1547

Driver turn-off delay from higher priority ine

548

Arbitration bus stable before ARB/-GNT in -GNT statc

10

t549

Tri-state drivers from ARB/-GNT in ARB state

BlelBiblB[a|(B(ER] BIB|B|E|G

BASIC TRANSFER FIRST CYCLE AFTER GRANT
(DMA SLAVE)

502A

Status pulsc width of an aborted cyde

t543A

Address Bus valid from ARB/-GNT in the -GNT state

t543B

-CMD active from ARB/-GNT in the -GNT state

115

t543C

DMA controller delay

30

t543D

Status inactive from ARB/-GNT in the -GNT state

145

BlBIB|B|5& E
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82C614 Data Sheet

820614 AC Characteristics (Ta=0°C to 70°C; Vec=5V :+.5%; CL=75pF)

PRELIMINARY

MicroChannel Bus Cycles (Master Cycles) continued

DIRECT MEMORY ACCESS SINGLE DMA TRANSFER
(DMA-Controller Controlled)

Units

550

-Blmsrmwdbythebmmﬂer&om&eﬁm
~CMD active

tS51

~BURST released by the DMA controller from the last
status active

t552

“TC setup to -CMD inactive (slower than 2000S cyclcs)

552D

~TC setup to -CMD inactive (2000S cycles oaly)

&

1553

-TC hold from -CMD inactive

10

ala|B| Bl B

DIRECT MEMORY ACCESS BURST DMA TRANSFER
(DMA-Controller Texminated)

c

nits

552

~TC setup to -CMD inactive (slower thaa 200nS cycles)

30

552D

“TC setup to -CMD inactive. (2008S cycles only)

1553

<TC bold from -CMD inactive

10

t554

-BURST released by the DMA slave from -TC active

DIRECT MEMORY ACCESS BURST DMA TRANSFER
(DMA-Slave Terminated)

(Default Cycle, 200 ns)

Max

555

“BURST released by the DMA slave from the last 1/0
cycle status active (default cycle only)

tSS5A

-BURST released by the DMA stave from 1/0 address
valid for the last I/0 cycle (defaulkt cycle only)

70

t556

-BURST inactive to -CMD inactive

1558

~BURST redrive from -CMD active

30

Page 96

B 209813k 0009596 TO9 WM

Revision 1.6




PRELIMINARY $2C614 Data Sheet
82C614 AC Characteristics (Ta =0°C to 70°C; Vec=5V +5%; CL=75pF)

MicroChannel Bus Cycles (Master Cycles) continued

DIRECT MEMORY ACCESS BURST DMA TRANSFER Min | Max| Units
(DMA-Slave Terminated)
(Synchronous-Extended Cycle, 300 ns)

t555E  -BURST rcleased by the DMA slave from the last 170 - 80
~CMD active (extended cycles oaly)
556  -BURST inactive to -CMD inactive 35 -

DIRECT MEMORY ACCESS BURST DMA TRANSFER Min | Max| Units
(DMA-Slave Terminated)
(Asynchronous-Extended Cycle, > 300 ns)

t555X  -BURST relcased by the DMA slave before CDCHRDY active | 50 -

(asynchronous-cxteaded cycles only)

t556.  -BURST inactive to -CMD inactive 35 -

SYSTEM CONFIGURATION CYCLES Min | Max| Units
1516A  -CMD pulse width | 190 | - ns
t528D Read Data valid from -CMD active - 160 ns
15205  Read Data from slave valid from CDCHRDY active . 60 | =S
1529M Read data valid to master from CHRDYRTN active - 60 nS
t560  CHRESET active pulse width 100 - nS
t561  -CDSETUP active to -ADL active 15 - nS
1562  -CDSETUP bold from -ADL inactive 25 - nS
t563  -CDSETUP hold from -CMD active 30 | - nS
1564  -CDDSIS active from ~CDSETUP active - 25 | nS
t565  CDCHRDY inactive from -CDSETUP active and status active | - 45 | nS
tS65A CHRDYRTN inactive from -CDSETUP active and status active | - 25 | oS
t566  Adapter ID vaiid from trailing edge of CHRESET - 1 S
tS66A  Adapter ID access from trailing edge of CHRESET 1 - mS
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82C614 Data Sheet

82C614 AC Characteristics (Ta =0°C 10 70°C; Voo=5V +5%: CrL=75pF)

PRELIMINARY

MicroChannel Bus Cycles (Master Cycles) continued

STREAMING DATA TRANSFERS Min | Max| Units

t522  Data bus tri-state from -CMD imactive 40 nS

t570  -SDR(0,1) and -MSDR valid from -ADL active (slave oaly) 40 nS

tS70A. -SDR(0,1) and -MSDR valid from -ADL active (masters ouly, 115 nS
for deferred cycle use)

t571  -SDR(0,1) and -MSDR inactive from last -SDSTROBE falf 0 40 nS
(slave terminated cycle)

t571A  -S0, -S1 inactive from last -SDSTROBE fall (master - 10 1S
terminated cyde)

t571B -SDR(0,1) and -MSDR inactive from -S0, -S1 inactive 0 40 nS
(master terminated, slave ready)

1572 -SDR(0,1) and -MSDR tri-state from -CMD inactive 0 40 nS
(master-terminated cycle)

t573  -SDSTROBE active to -CMD active - 10 nS

t573A -SDSTROBE active from CHRDYRTN active 0 - nS

t574  SDSTROBE period 100 - S

t574A -CMD inactive from last -SDSTROBE fall 100 - nS

t579  Status inactive from -CMD active {master-terminated - 78 us
cycle)

t580  .TC active from last -SDSTROBE fall - 60 nS

1581 =TC haold from -CMD inactive 10 - nsS

tS82A  A(0-31) tri-stated from CDCHRDY active 0 - ns
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PRELIMINARY

82C614 Data Sheet
820614 AC Characteristics (Ta=0°C t0 70°C; Voo=5V +5%; Cyp=75pF)

MicroChannel Bus Cycles (M - er Cycles) continued

STREAMING DATA TRAN:. RS Min | Max|{ Units
t574  -SDSTROBE period 100 | - nS
t574A -CMD inactive from last -SDSTROBE fall 100 | - nS
t575  -SDSTROBE active 35 - nS
t575A .SDSTROBE inactive 35 - nS
tS75B -SDSTROBE inactive to -CMD inactive 35 - nS
tS76  Send Data valid from -SDSTROBE fall - 60 nS
t576A CDCHRDY valid from -SDSTROBE fall 25 nS
t576B CHRDYRTN valid from -SDSTROBE fall 45 nS
t577  Sead Data and CDCHRDY hold from -SDSTROBE fall 10 - nS
t577A  Write Data hold from -CMD inactive 1 -

t577B  Read data bold from -CMD imactive 7 - n$
tS78  Receive Data valid before -SDSTROBE fall 25 - nS
tS78A  Receive Data valid before -CMD inactive 25 - nS
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82C614 Data Sheet PRELIMINARY
82C614 AC Characteristics (Ta =0°C to 70°C; V=5V +5%; CL=75pF)

MicroChannel Bus Cycles (Master Cycles) continued

DATA PARITY CHECKING (READ) CYCLES Min | Max|{ Units
t590  -DPAREN active from -CMD active (default cycle) 0 60 nS
t590  -DPAREN active from -CMD active (sync-extended cycle) 0 160 nS
tS90  -DPAREN active from -CMD active (async-extended cycle) 0 - nS
t590A. -DPAREN active to CDCHRDY active (async-catended cycle) | - 0 nS
t591  .DPAREN inactive from -CMD inactive 0 40 oS
tS92  -DPAREN tri-stated fram -CMD inactive 0 80 nS
1593  -DPAREN tri-stated from -DPAREN active 20 - oS
DATA PARITY CHECKING (WRITE) CYCLES Min | Max| Units
t594  -DPAREN active from -CMD active - nS
t595  -DPAREN active from -ADL active 40 - nS
1596  -CMD active from write data sctup 15 - nS
t606  -DPAREN inactive from -CMD inactive 20 - nS

1 DATA PARITY CHECKING (WRITE) CYCLES Min | Max| Units
1597  -DPAREN hold from -CMD inactive 40 - nS
t598  -BURST inactive from -DPAREN inactive 0 - oS
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PRELIMINARY 82C614 Data Sheet
82C614 AC Characteristics (Ta=0°C to 70°C; Vec=5V +5%; CpL=75pF)

MicroChannel Bus Cyci~s (Master Cycles) continued

CHANNEL-CHECK TIMING (ﬁEFAULT CYCLES) Min { Max| Units
t600 . -CHCK active from -CMD active 0 50 oS
t600A -CHCK pulse width 50 - nS
t600P -CHCK active from -CMD and -DPAREN active 0 50 nS
t601  -CHCK disabled from -CMD inactive 0 40 oS
CHANNEL-CHECK TIMING (EXTENDED CYCLES) Min | Max| Units
599  CHCK active from -CMD active 0 -

" (async-extended and streaming data cycles)
t599S  ~CHCK active from -CMD active (sync-extended cycle) 0 150
t602  -CHCK active from CDCHRDY active - 50 nS

(async-extended and streaming data cycles)

CHANNEL-CHECK TIMING (STREAMING DATAREAD) | Min | Max| Units
1603 ~ -CHCK active from last -SDSTROBE active - S0 nS

CHANNEL-CHECK TIMING (STREAMING DATAWRITE} Min | Max| Units

t604  -CHCK active from -CMD inactive - 40 nS
1605 ~CHCK disabled from -DPAREN inactive 0 40 nS
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82C614 Data Sheet

PRELIMINARY

80 TIMING DIAGRAMS

u--+ ci1es —3) r-euz
ALE —F—\L -}_L—
3 t108
-I0R/ \
~MEMR \
F——uu—*—ucz-ﬂ — u.-s uav
ADZ~-15 X ADDRESS honra ADDRESS  }—
uc:-—-{l . gus—j
:gﬁg & VALID X
‘[—eul—% kun-}
~DACKnN
8.1 LOCAL BUS READ CYCLE
190 | -r-n.z: ‘-
ALE - _}—\__
«108 %
-I0W/ ~ N
 —MEMW _)L \
t101 t102 t113 ) 1115
ADB-15 ADDREYS T WRITE DATA 1
fuu u-z—:] 61116-1{ . &uzs—}
xga?a;s?'s'esm ADDRESS A A__ WRITE |oATA
]ui__x,t..____ﬁ k—ttos—j
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8.2 LOCAL BUS WRITE CYCLE
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PRELIMINARY 82C614 Data Sheet

Feuu-)ﬂ F—euza}__\_—
ALE \
f—— 189 ———— - .
\ %
-ME MR \ /
N y
-INITROM \ /

t—un*nlz-)l 1106 k- +107
ADZ . AD7

QD 1 _6 ROM RDDR \ ,‘* .
AD8—12 1 ROM ADDRESS X
..q . - .

AD13-15 /

8.3 LOCAL BUS INIT ROM TIMING
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82C614 Data Sheet

PRELIMINARY

—

o 2131 —-]

—-COMMAND
RERDY ‘1‘ f
L.,m!
ADP-15
(READ)
8.4 LOCAL BUS READY TIMING
R n / ) .
(MDgEEgI / N TL
DRE@n } A N
(MODE 3) u-u—J\ &—uaz—)‘ ;—ua:-)t
—DARCKn ﬁ
e t 148
~COMMAND L {
u«q tusj
-TC
8.5 LOCAL BUS DRE&® TIMING
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PRELIMINARY 82C614 Data Sheet

Appendix A

m 820614 Block Diagram

82C614 Bus Master/Suggested Logic Symbol
82C614 Application Example

160 Pin PFP Pinout Diagram

160 Pin PFP Physical Dimension Diagram
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82C614 Data Sheet
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PRELIMINARY 82C614 Data Sheet

82CE14 BUS MASTER MicroCHIP
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SINGLE SHEET SCHEMATIC EXAMPLE

82C614 Data Sheet

PRELIMINARY

i v

s w2

'3 ol O

ol a

H S W

s cTwo

- (Y&

a on bk

- LU

; e
3333388 t =L+ H
RITTeIsTaTy coonE Y gaasasees Y.
> >
Ly
=

i e
e
i
iy

lll!!llll__.!.-
33T -

J332323333213322

e z
e T T P T PR R R

SEEREREE

SEEEEE * iz I 86 Jgg B

éﬁﬂg 0 :

Ale. 1

b ¢

"
i

AR iTiE P

T n

y S— v
[TYYI PYTY PYTTIT

ill;l—b

l"' = lh o

E

-.'.mnziﬁiimtccccccou;.--Eﬁ-m STes 14 m:mm%
9 ..:rmn::::'_:m:: = ----n.--.n::—-:.?z... m“ammﬁ:ﬁﬁ

]

SR ELETEN

LRI TR

Lifbt

ilﬂl!llll.ll

lllll [] l”b

o

W TEE 35
e .L 227 272 2 lu

Page 108

M 20981lL 0009608 550 WM

Revision 1.6

5

23
na
Jam
ca
U
Swa
S L™=
a-
Loy
QE -
Cwd
-




PRELIMINARY

82C614 Data Sheet
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82Cé614 Data Sheet

PRELIMINARY
A 4
REVIRIONS
LN Stachrnon vy pr—
- |woa | wmareLease T -5 e
DIMENSIONS: mym(ind
& Lead Length
RERPARNSRAR RN RARAR IR ARRRANY T See Nowe 2
F 3 SENe @8 WO EA SAsad WESEE ’; =
Lead Pitch o N el -8R Hor M- =
0.65 (0.0256) = r =
Noa- L n : = e
Accumulative N = L & q,
160-Pin = e 3T’ | B
= =2 elw | B
Lead Width , == = ¢ 218 =
(0.012 0.004) 5= =] & =
— —= o f_"
i< : e Z__—-—E_:
Lead Leagth = 1| 0000 0.000)
" See Note 2 e l 5 0.600 (0.024) a
Pin 1 e e, Now 1 -5 Max H&iﬂl
. 30.7 (1.209) Seating Plane 42 (0.165)
Footprint 33 4 (1.276)
Note 1: Package Body Size x= 28 +0.2/-0.4 (1.102 +0.008/-0.016) (Swire)
Package Body Size = 28 0.2 (1.102 20.008) (All Other Package Vendors)
Note 2: Lead Length = 0.6 103 (0.024 40012} (Package Vendor = Seiko)
Lead Length = 0.7 $0.2 (0.028 +0.008) (Pzckage Vendor = Yamaha)
Lead Length 0.3 02 (0.031 £0.008) (Al Other Package Vendars)
:¢=‘ B Chigs asd Tochnalelogis, Inc.
e e CHiIrFS 2o o A 39034
S torad i 160 Pin Plastic Flat Package (Square)
DOCUMENT NO: MFG40001
CRECRED Y
|__ 5-22- TSz [Fscm wo. DWG. WO, REV,
— A 160SPFP-01 —
scaceNA ] -~ [sueer OF
L3 &
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