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1.0. Overview

The 82C614 is a chip for the MicroChannel Architecture that provides bus master

capabilities to peripherals which would normally use the Erstem board DMA controlier.

The advantage of doing this is greatly increased bandwidth (at least doubie for any given

system) which means more time is available on the MicroChannel for other tasks. It also

?llogvs 4 concurrently operating DMA devices to share the same MicroChannel arbitration
evel.

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

» SCSI Host Adapters

n High Performance Hard Disk Controllers
| Multiple high speed serial adapters

n High Performance LAN adapters

| Graphics adapters

Modem and FAX adapters

| High Speed Printer Controllers
[ ISDN adapters

The goal of this chiﬂlis to make it easy and cost effective enough that board designers will
nDlﬁZ z;llmost every high-level function MicroChannel adapter a bus master instead of a
ave,

The 82C614 is a single 160 pin device which requires an absolute minimum of external
logic to interface to both the MicroChannel and the local "Adapter Side." The 82C614
provides the following 3 major functions for a peripheral board:

n Complete interface between the MicroChannel and peripheral devices or memory.
This includes converting the MicroChannel signals to read and write strobes whic
are more easily used by peripheral chips, adding programmed wait states, providing
chip selects, and interrupt routing. The 82C614 also contains the data buffers

between the MicroChannel and the peripheral devices.
etween the MicroChiannel 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 requires. 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 adaprer card. It decodes the
memory and/or 1/0 ranges used by the local peripherals - »d provides POS
relocation for these decodes, allowing multiple boards (u, .o 8) of identical design
to appear in the same systen1.

L1 MicroChannel Interface

The 82C614 contains 2 cgmple.tg 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 82C614 supports fairness and burst transfer modes. It also contains a preempt timer
that will transfer as much data as possible before relinquishing the bus.

The 82C614 also supports 100 ns streaming data transfers, thus allowing a maximum peak
transfer rate of 20 megabytes per second. This compares favarahly 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 transfer
data at 10 megabytes per second - double the current DMA bandwidth.

For normal operation S:;ls ggiposed to setup and configuration), the 82C614 is intended to
be programmed from the MicroChannel Host Processor.

The 82C614 can cause an interrupt on the MicroChannel in response to a number of
programmed conditions, or in response to a local interrupt input. 1t 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 Interface

The goal of the local interface is to provide a set of signals that look as much like the AT
bus as possible, allowing the designer to easily convert existing designs. 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 dg:ve.ri;:oheral chip select. These programmable decodes have
relocation control structures that are optimized for 1/0, memory, and BIOS ROM spaces.
Relocation can be controlled with the POS bits. Each decode can be programmed to
respond to I/O cycles from the MicroChannel. One of the decodes may be programmed to
respond to 2 memory range anywhere in the 32 bit address space, another may respond to a
memor‘%vrange in the bottom 1M only. They can be programmed to respond to Read
cycles, Write cycles, or both. Each address bit may be compared to a 0, 1, or masked for a
"don’t care” condition. The number of wait states and the data size of the peripheral may
also be programmed. ' T ) ,

The 82C614 also contains 8 Multifunction Pins or MFPs. The board designer can
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 aiso allows
"full duplex" DMA where one channel is dedicated to the "receive” function and another to
the "transmit" function. This greatly reduces the software overhead on the host CPU and
allows for greater system through%ut since data can flow in both directions at the same
time. This is only possible with a bus master implementation.

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

The 82C614 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 2 "start” command and the 82C614 will
execute the entire sequence without any further processor intervention. Each entry of the
linked list table provides the source and 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. This buffer may be aliocated to the DMA channels in several w;gs to optimize for
the application. All DMA transfers between the local devices and the MicroChannel go
through the FIFO.

T tmimiriiers tha firmae an tha e and nracant aviers arhitrotiAan cosloe fram arenerino
AU MGNIIRIZL Wi ullw Ul v Jud MUFL\-VULI.L CRUG alvidadUll Lyits AiUn ULtz

transfers on the MicroChannel side of the buffer may be non-conti%uous. This means that
if there is data waiting to be transferred for more than one DMA channel, all the data may
be transferred in one burst 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 progammable "Flush" timers so that if
the threshold has not been reached in a certain time, the transfer will be initiated anyway.
This prevents data from being stuck in the buffar if the neripherai does not send data very

ants data stuck in th er if the peripheral does not send d
often.

1.5 Imitialization ROM

Since the 82C614 requires more configuration bits than are supported by the POS
mechanism, a 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 I/O address for the 82C614’s registers, the
axcl,’lfdresses (memory and/or 1/O) for the local peripherals, and other configuration
information.

Page 6 Revision 1.6
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2.0 REGISTERS
The 82C614 registers occupy a block of 256 addresses in the MicroChannel I/O space. The

82C614 registers may be located anywhere in the 1/0 space, on a 256 port boundary. The
I/O port range is determined by the INET ROM and POS bits, A8-12 are set by the INIT

OM. POS register 2 defines A13-15 of the I/O address. This provides 8 different I/O
locations, allowing up to 8 boards of identical design (same ROM) to reside in the
same system. In order to comply with the Assignable I/O Address mechanism, the INIT
ROM should program A8-9 as 0s and A10-12 as Is. The value written by the INIT ROM
may be overwritten by an Extended POS access.

Within the 256 port block, there are 5 address ranges which are not used by the 82C614
and may be used by the local peripherals connected to the 82C614. There is one block of
32 ports and 4 blocks of 8 ports each available. The “Fixed Decodes” provide chip selects
for these areas, and are available through the multifunction pins. When a peripheral uses a
Fixed Decode, its I/O is addressed as if it were 82C614 re%isters. The 82C614 will respond
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 Only
WO = Write Only

INIT
1/0 RW/ ROM
Address RO/WO | Load | Function
xx00 RO N Revision code of chip.
xx01 RO N Features supported by chip.
xx02 RW Y Revision code of board.
xx03 RW Y Features supported by board.
xx04 RwW Y MicroChannel side Configuration Register.
xx05 RW Y Local Bus Configuration Register.
xx06 RW Y I/O address of 82C614 register set.
xx07 RW Y SLFBK, Card Size Indicator.
xx08 RW Y Fixed Decode Configuration.
xx09 RW Y DMA Implicit I/O wait states.
0A RW Y CHCK Interrupt Enable Register.
xx0B RW Y CHCK status Register.
xx0C RW Y Interrupt Enable Register.
xx0D RW Y Interrupt status Register.
xx0E RW Y Reserved.
xx0F RW Y Multifunction pin I/O Port.
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2.1 Register Summary {continued)

INIT

1/0 RW/ ROM

Address RO/WO | Load Function

x10-xx17 - - Reserved for future 82C614 Registers requiring INIT
ROM setup.

xx18 RW Y %%Sl&))altemate addressing (for loading by INIT

xx19 RW Y 11;%% alternate addressing (for loading by INIT

xlAxx1B - . Reserved for future 82C614 Registers requiring INTT
ROM setup.

x1C-x1F RW Y Multifunction Pin assignment.

x20xx23 RW Y Decode 0 Address Registers.

x24-xx27 RW Y Decode 0 Mask Registers.

xx28-xx2B RW Y Decode 1 Address Registers.

x2C-x2F RW Y Decode 1 Mask Registers.

xx30-:xx31 RW Y Decode 2 Address Registers.

x32xx33 RW Y Decode 2 Mask Registers.

34035 RW Y Decode 3 Address Registers.

u36-xx37 RW Y Decode 3 Mask Registers.

xx38xx3F RW Y Decode 0-3 control.

xx40 RW N Buffer Testing Control Register.

xx41 RW N Buffer Testing Data Register.

w4247 RW N P(S2-7 Alternate locations

xx48-xx4F - N Reserved.

x50-xx5F - N Reserved for future 82C614 registers not requiring
INIT ROM setup.

xx60-xx7F RW N Decode #8 1/0 space. Mapped to the local side.

xx80-xx97 RW N %ng)k Controller 0 Registers (some regs are RO or

x98-xx9F RW N Decode #4 1/O space. Mapped to the local side.

xAQ-xB7 RW N DMA Controller 1 Registers.

xxB8-xxBF RW N Decode #5 I/O space. Mapped to the local side.

xC0-xxD7 RW N DMA Controller 2 Registers.

xD8-xxDF RW N Decode #6 1/O space. Mapped to the local side.

xE0-xF7 RW N DMA Controlier 3 Registers.

xxF8-xxFF RW N Decode #7 1/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. They may also be accessed by 1/O
locations in the 82C614’s normal I/O space when not in Card Setup Mode.
Register Bit Function
POSO, POS1 Adapter ID Bytes.
Defined by the board designer. Loaded by the INIT
ROM.

XX at RESET. RO from System processor.

System processor reads 00 until the INIT ROM is fully
loaded. These registers may be read and written by the
system using I/O ports xx18 & xx19.

POS2 Card Enable & 1/0 Select.
00 at RESET. RW. Also accessible through I/O address
xx42. -

oed Tenhls 41— amahla Tyafoaals .
Ald EIdulc, 11— dUlC. LICLalll

13 I/O address selection. Used for bits 13-15 of system I/O
address decode for 82C614 registers. Set to 0 at reset.

e

4-7 Programmable Decode Relocation. These bits specify
address bits A16-13 of any programmable decode

configured for 8K relocation. Used mainly for ROM BIOS
relocation. -
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Register

Bit

Function

2
}

at)
Q

0-3

. L P Tarénemdad DOVC
ni‘u:nueu POS Regisier if POS7 not= 00. Extended PCS

is used for POS access of 82C614 register set and some
local bus I/O.

Standard POS Register if POS7 = 00.

Arbltratmn Level, Parity, SFDBKRTN Check, &
treaming Data Enable
90 at ET. RW. Also accessible through I/O address

—ur A
AATT.

Arbitration level which the 82C614 will use.

Fairness bit. When set to 1, fairness algorithm must be
used.

Parity check

0= no parity generated or checked. 1= Generate and
chaclk MirroChannel Data Pnnhr

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 enabied will be indicated in
the appropriate DMA status register, and that DMA
channel will optionally halt.

Streaming Data cycle select.
0= allow s streammg cycles,

1= don’t allow streaming cycles.

0-7

Extended POS Regisier if FOS7 not= 00. Extended POS
is used for POS access of 82C614 register set and some
local bus 1/0.

Standard POS Register if POS7 = 00.
00 at RESET. RW. Also accessible through 1/0 address
xx44.

Programmable Decode relocation bits. These can work
muitipie ways. See text.

Page 10
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Register Bit Function

POSS Interrupt Select, MFP Outputs, Channel Check.
C(‘)‘ 5at RESET. RW. Also accessible through 1/O address
xx45.

0-1 Interrupt Level used.

10 o

00 = IRQA (a dedicated pin;.

01 = IROB (a dedicated pin).

10 = JRQC (a multifunction pin).
11 = IRQD (a multifunction pin).

2-3 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 §2C614. Writing a
1 to this bit sets this bit and bit 6 to 2 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 address xx46.

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.

00 at RESET. RW. Also accessible through 1/O address
47, :
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2.3 1/0 Port Registers

1/0 Address Bit Function
300 Revision Code of the $2C614.
RO (hardwired by chip design).
The ROM will not overwrite the hardwired value.
00= Initial revision.
0-3 For minor revision.
4-7 For major revision.
xx01 Features supported by this Rev of the 82C614. 1=
Supported.
The INTT ROM will not overwrite the hardwired value.
RO (hardwired by chip design).
0-7 Reserved. Read as 0.
xx012 Revision Code of Board.
These bits are defined by the designer of the adaﬁtcr card.
0-3 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 at reset. Set by INIT ROM. RW.
xx03 Features supported by board.
i= Supported. These biis are defined by the designer ol
the adapter card.
XX at RESET. Set by INIT ROM. RW.
0-7 User defined.

Page 12 , , ] Revision 1.6




PRELIMINARY

82C614 Data Sheet

1/0 Address

Bit

Function

xx04

<

o

6-7

MicroChannel Side Configuration Register /Buffer
Allocation.

XX at RESET. Set by INIT ROM. RW.

A L fa ot el A Al Al RA e Vet 2SS T Ll TWRALA
ATDILL AL 1UCLHIOU O LLIC IVLICTI UL LIAILIICL MG UL LLC LJIVIA
controliers. O=rotating arbitration. 1=fixed arbitration
(channel 0 is highest priority).

Halt DMA controliers 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 O they will not halt.

Extended POS support, 0 disables extended support, 1
allows POS (register 3 and register 4) to become windows
into extended POS.

128 byte relocation mode for Programmable Decodes.
O=mode 0, 1=mode 1.

-PREEMPT Release. 0 = Conservative, 1 = Aggressive.
When pro ed as Aggressive, the release time after -
PREE} will be extended (approximately doubled) by
the 82C614. -

-CMD Active during Streaming Data. 0 = conservative, 1
= ﬁ%ressive. ‘When programmed as Aggressive, the

active period is extended (approximately doubled)
by the 82C61£

Buffer configuration. These bits pro how the 80 bytes
of FIFO buffer are divided amoung the 4 DMA channels.

The table below lists the number of bytes 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.

76 CHO CH1 CH2 CH3 )

00 32 16 16 16 T

01 32 32 8 8

10 32 32 16 0 (cnlha;mel 3 local to local
ony

11 64 16 0 0  (channels 2 & 3 local to
local only)
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I/O Address Bit Function

xx05 Local Bus Configuration Register.
XX at RESET. Set by INIT ROM.

0 Arbitration method of local side of the DMA controllers.
O=rotating arbitration. 1=fixed arbitration.

1 Fixed ;monty 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 2 DMA
channel from holding on to the local bus too lontghwhen
other DMAs are pending. If a channel has had the bus for
more than 4usS, it will not start 2 new bus cycle if a DMA
from another channel is pending. 0=time-out disabled,

1=enabled.

3 Local side compressed timing. O0=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
path on the local side is only 8 bits wide. 1=8 bit mode.
O=normal 16 bit mode.

5 Address select for 8 bit data mode. Selects which address
lines appear on ADS8-15 when in 8 bit data mode. 0=AS8-
15. 1=A0-7. This bit has no effect when bit4isa 0. If
bits 4 & § are both 1s, A8-15 are not available on the local
side at all.

6 DREQ polarity. 0=active low, 1=active high. Active high
is most common.

~J

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

xx06 1/O Address of 82C614 Register Sef.
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

mechanism.
h oA Q..‘l..._.a.- ndAdeace o Q 1" :n-b I('\ L Watar-Tolod-TodE 7a Y G‘QA Q f"A'I
Ur el AUl G UL = Lo LUJL I.l W AWAAODWD W Al UL AL

L.
register set. (Bits 13-15 are supplied by POS2 bits 1-3).
5-7 Not used.
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I/0O Address

Bit

Function

xx07

MicroChannel Side Card Size Indicator & wait states.

XX at RESET. Bits 0-5 are RW, 6-7 are RO. Oniy 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 a 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 100zS - A
Synchronous Extended cycle).

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

1=Sampie -SFDBKRTN when a bus master. {=ignore.
Normally programmed the same as bit 5 since the
-SFDBKRTN 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 generally copy bit 7 of this register here. 0 =
16 bit card size, 1 = 32 bit card size. Onlz applies to the
size of the address bus (24 or 32 bit) for the current rev of
the 82C614. If 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
ﬁartimlar DMA channel’s status registers. The INIT

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

1=Dbit 7 is valid. 0=bit 7 is always a 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 pin. Always indicates 0 if the board has not
implemented this (the multifunction pin is used for

cnmathing alcal
a\..uu.\.-sulua \-‘40\"-
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1/0 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 = ( wait states.

01 = 1 wait state (100nS added).
10 = 2 wait states %200118 added}.
11 = 3 wait states (300nS added).

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

3 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 I/O wait states.
This register supplies the number of wait states added for
Implicit 1/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 added;.
11 = 3 wait states (300nS added
XX at reset. RW.

0-1 DMA channel 0.

2-3 DMA channel 1.

4-5 DMA channel 2.

6-7 DMA channel 3.

Page 16 Revision 1.6
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PRELIMINARY 82C614 Data Sheet
I/0O Addr=ss Bit Function
xx0A CHCK Ensble Register. Enables ¢ individual sources

for the CHCK interrupt. 1=interzupt enabled.
XX at RESET. Set by INIT ROM. RW.

0 Data parity error when written to as a slave.
1 -CHCKIN pin input local side during MicroChannel access
to a local device.
2-7 Not used.
xx0B CHCK status Register. Gives the status of each source of
the CHCK interrupt. 1=device interrupting. Bits will be
active even if the interrupt is not enabled. en the

82C614 has issued a CHCK, POS6 contains a copy of this
register ANDed with the enable register (Reg OASI.
Writing a 1 to the bit position will clear the interrupt.
Writi.n% a 0 will leave it unchanged. Write a 1 to POSS5 bit
7 will clear all bits in this register.

00 at RESET. RW. The INIT ROM should contain a 00,
which will have no effect on the register.

0 Data parity error when written to as a slave,
1 -CHCKIN input from local side during MicroChannel
access to a local device.
2-7 Not used. Read as 0.
xx0C 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
Mic(;‘oCha.nne], POSS3 bits 1-2 decide which IRQ pin is
used. :

XX at RESET. RW.

DMA Channel 0 interrupt enable.
DMA Channel 1 interrupt enable.
DMA Channel 2 interrupt enable.
DMA Channe! 3 interrupt enable.
External Interrupt 0 input enable.
External Interrupt 1 input enable.
External Interrupt 2 input enable.
External Interrupt 3 input enable. .

~IAN B WN=O
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82C614 Data Sheet

PRELIMINARY

I/0 Address Bit

Function

xx0D

oM AWNRO

Interrupt status Register. Gives the status of each source
of the standard interrupt. 1=device interrupting 0=device
not interrupting. Bits will be active even if interrupt not
enabled. Writing 2 1 to bits 0-3 will clear the interrupt.
Writing a 0 will leave 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
provided for by the multifunction pins, that bit position will
read as a 0.

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).

-INITROM pin configuration. Bit 7 is for the -INITROM
pin. 01 at RESET. 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. 0=high,

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

xx0F

Multifunction Pin Data Port. Each multifunction pin may
be programmed as an input port bit or an output port bit.
This register is the data register for the pins programmed
for this. A read of this refster returns the value of all 8
Multifunction Pins regardless of how they are bein%_lgsed.
A write to this register writes to an internal latch. The
individual bits of the Iatch are sent to the corresponding
Multifunction Pin only if it i%frogrammed as an Qutput
Port bit. XX at RESET. RW.

Multifunction Pin 0.
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 Alternate addressing for POS0 for loading by INIT ROM.
R/W.
xx19 Alternate addressing for POS1 for loading by INIT ROM

R/W. The value of the POS Registers 0 & 1 (the ad_?%ter

) may be read or written through these registers. The
INIT ROM uses these registers to load the Adapter ID
into POS 0 & 1.

xx1A-xx1B - - Not used. INIT ROM locations corresponding to these
register locations should contain 0s.

Revision 1.6 Page 19




82C614 Data Sheet

PRELIMINARY

2.4 Multifunction Pin Registers

These registers select what internal signal is connected to each Multifunction Pin. There
ing each pin, giving 16 selections for each. Each muitifunction pin
is an input for selections 0-7, and an output for selections 8-F. See the write-up on
Multifunction Pins for the details of the function each pin performs for its various

are 4 bits for pro,

rogramming combinations. The following shows what register bits are assigned to what
Multifunction pin.

I/0O 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 Maultifunction Pin 2.
4-7 Multifunction Pin 3.

xx1E Multifanction pins 4 & 5.
0-3 Multifunction Pin 4.
4-7 Multifunction Pin 5.

xx1F Multifunction pin 6 & 7
0-3 Multifunction Pin 6.
4-7  Multifunction Pin 7.
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PRELIMINARY 82C614 Data Sheet

2.5 Programmable Decode Registers

These registers program the address range and other information for each Programmable
Decode. All of the registers are XX at RESET, and are set by the INIT ROM.

Address Registers specify the value to compare.

Mask registers specify whether the address line should be ignored in the decode.

1gnore bit ;_)osmon.
0 compare bit position to the address register bit.

1/0 Address Function

xx20 Decode 0 System Address 0-7.

xx21 Decode 0 System Address 8-15.

x22 Decode ( System Address 16-23.

23 Decode 0 System Address 24-31.

xx24 Decode 0 Mask for System Address 0-7.

xx25 Decode 0 Mask for System Address 8-15.

126 Decode 0 Mask for System Address 16-23.

x27 Decode 0 Mask for System Address 24-31.

x28 Decode 1 System Address 0-7.

29 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.

xx2D Decode 1 Mask for System Address 8-15.

x2E Decode 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.

x32 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.
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I/O Address

Bit

Function

38
w3A
xx3C

©o3E

~jonnp

Decode 0 System Commands/DMA Channel decode.
Decode 1 System Commands/DMA. Channel decode.
Decode 2 System Commands/DMA Channel decode.
Decode 3 System Commands/DMA Channel decode.
Each of the 4 registers is defined as follows:

VY e DECDET Cad he: MITE DMAL DILS

LS L Lok DL UY LINALL NV, LYY,

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

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

Memory/1/Q. Q=active for I/O cycles, 1=active for

TIAaTINTrLr Mfﬂlﬂﬂ
LLINARLANTL Y WY Wwllwds

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

DMA Channel Decodes. A 1 will cause the
Programmable decode to be active for the specified DMA
channel local cycies. It will only be active for the type of
cycles (memory or I/Q, Read and/or Write) specified
above. They are not active for Implicit I/O cycles.

DMA channel 0.
DMA channel 1.
DMA channel 2.

TYRAA ~alamemal 2
RAIVLEY LLIASICLE J.
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82C614 Data Sheet

I/O Address

Bit

Function

xx39
xx3B
x3D
xx3F

0-1

2-3

4-5

Decode 0 Control.
Decode 1 Control.
Decode 2 Control.
Decode 3 Control. L

XX at RESET. Set by INIT ROM. RW,

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 ] o
00 O wait states.

01 1 wait state.

10 2 wait states.

11 3 wait states.

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 cycle is initiated.

32

00 8bit.

01 16 bit.

10 32 bit (not supported on 82C614).
11 Not defined.

Relocatable address selector. Selects what type of POS
relocation is used by the decode.

00 No Relocation by POS.

01 Relocation on 128 byte address boundary.
10 Relocation on 8K address boundary.

11 Relocation on 128K address boundary.

Reserved. Read as 0.

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

Revision 1.6
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2.6 Other Registers

I/O Address

Bit

Function

xx40

xx41

Buffer Testing Control Register.
Bit 7=0 at ET, rest

DMA channe¥s buifer to be iested.

Clear ring buffer pointers for all channels. A 1 clears,
Must be rewritten to a (.

Reserved.

Test mode. 0=normal mode. 1=test mode.
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 causes the

next byte from the ring buffer of the specified DMA

_controller to be read. Note that the read and write

pointers are separate, and increment after each access.
Overflows and underflows of the ring buffer are ignored.

Initial value: 00. RQO. (hardwired by chip design).

xx42-xx47

POS2-7 RW.
Alternate method for accessing POS registers.

xx48-xx4F

Reserved.

xx50-xx5F

Reserved For possible future 82C614 registers not
requiring ROM setup.

xx60-xx7F

Decode #8 I/O 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 DMA channel 2.
00E0-00F6 DMA channel 3.
Addresses listed below are for DMA channel 0.
I/O Address Bit Function
xx80-xx83 DMA CH 0 System Address Registers. Supplies the DMA
Memory or I/O address on the MicroChannel side. All 32
bits must be l?rogrammed. For I/O cycles 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 I/O
address.
XX at RESET. RW.
xx80 07  MicroChannel address.
xx81 8-15 MicroChannel address.
xx82 16-23 MicroChannel address.
xx83 24-31 MicroChannel address.
xx84-xx86 DMA CH 0 Byte Count Registers. Contains the number of
bytes to be transferred. : -
XX at RESET. RW.
xx84 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.
XX at RESET. RW.
xx88 0-7 Local Address.
xx8§9 8-15 Local Address.
xx8A 16-23  Local Address.

Revision 1.6
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I/O Address Bit Function

xx8B-xx8E DMA CH 0 Linked List Address Pointer Registers. 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.

=8B 24-31  Linked List address 00 at RESET.
xxB8C 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 Register.
0 Direction bit. 0=from local to system, 1=from system to
local.
1 M/-IO indicator for the system side. 0=Memory, 1=I/O.

2-3 Local side addressing mode.

32

00 = Local Memory.

01 = Local 1/0.

10 = Local Implicit I/O.

11 = Local Implicit I/O to/from Local I/O or Memory.
This is a special case. DATA is not FIFQOed. The DMA
source and destination are both on the local side.

4 Force DREQ.

0 = Use DREQ protocol as programmed into the
secondary control register.

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

Reserved. Write as 0.

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

Link List chain. 0=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
controlier using the values programmed into the registers.
The data is ignored. Write only. An 8 bit output must be
done to avoid hitting the next port also.

x 91 Start DMA CH 0 Linked List Chain. A write to this port
starts the DMA controlier, but instead of using the values
in the DMA registers, only the Linked List Address is
used, the DMA controlier begins by fetching the linked list
entry. The data is ignored. Write only.

~1hth
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I/O Address Bit Function

xx92 Halt DMA CH 0. A write to this address HALTS the
DMA controller. The data is ignored. Write only.

xx93 DMA CH 0 Command Register (writes)/Secondary Status
Register (reads).

Writes: There is one command for each bit position. If
the bit is written as a 1 the command will be performed.
Multiple commmands may be performed with one
instruction. Bits 0 & 1 should not be activated together.
Write only.

0 Trigger FIFO fill/empty. Triggers FIFO fill if the
direction is from MicroChannel to peripheral. Triggers
FIFO empty if direction is from peripheral to

MicroChannel.

1 Clear FIFO pointer. Clears the channels FIFO. Any data
in the FIFO is lost. _

2 Force one DREQ (local side DMA request). Causes one

DMA operation on the local side regardiess 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.

3 Resume DMA. Resumes DMA operation without clearing
the FIFO, etc, following 2 HAL'T DMA command.

4 Clear DMA error Conditions. Clears the errors for the

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

5.7 Reserved. Write as 0s.
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1/O Address

Bit

Function

5-6

Reads: Indicates additional error information. These bits
are set to 0 with a START DMA, START LINKED LIST,
or CLEAR ERRORS command. Sef 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

L B
Slh4d 1.

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

Access attempt to greater than 16M when programmed for
a 16 bit card slot.

Error occured (any error) during a linked list read for this

rhannal
Tollclililbrls

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

Timeout error occured as a result of CHRDYRTN being
beld by the slave for more than 3.5uS.

-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 cycles, bit 6 is used for
Linked List master cycles. Both bits are read only.

Not used. Read as 0s.
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PRELIMINARY 82C614 Data Sheet

I/0O Address Bit Function
xx94 DMA CH ¢ Status Register. RO.
0 DMA busy. Setto 1 with a START DMA, START

LINKED LIST, or RESUME DMA command %-a[s];uming
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.

-CHCK detected during a 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 sa%led du:ing the DMA transfer on the
MicroChannel. SFDBKRTN 1s only sampled if POS3 bit 6
is a 1 and Register 07 bit 4 is set to 1 (normallysettoa 1
when the card slot size is 32 bit.

6 Time-out bit. Goes high if ARB/GNT goes high while the
82C614 is in the process of transferring data as a bus
master. ,

th &~ W

7 -CHCKIN activated during a cycle to the local bus.
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1/O Address

Bit

Function

xx95

0-1

4-5

DMA CH 0 Secondary Control Register.
00 at RESET.
Trigger point for buffer fill/empty to MicroChannel.

10

00 E hen > 1/4 full.
01 Emptywhen > 1/ bl
(default).

10 Empty when > 3/4 full. Fill when < 1/4 full.
11 Empty when > 7/8 full. Fill when < 1/8 full.

Linked list address load size. 0=do not load bits 24-31 of
the linked list address when reading linked list entries.
1=load bits 24-31 of linked list address from byte OB of the
linked list table.

A ’

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

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

DREQ Mode.

34
00 Mode A Edge triggered mode. One DMA cycle
E) r rising edge of DREQ (falling edge if
REQ programmed for active low).

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

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

11 Mode D Demand Mode, slow timing. DREQ
sampled 3 clocks + 12.5n8 after end of
revious DMA cycle. Similar to "Single
ransfer” mode of 8237.

Data Size of local side for Implicit I/O. O0=byte wide. 1=
word.

Not used.
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1/0 Address

Bit

Function

xx96

1-3

Flush timer lengih. The flush timer will cause the DMA
channel’s FIFO to be emptied 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 eve:

time the channel’s FIFO is read by the MicroChannel Side.
Unused bits are read/write, and should 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.
Not used. RW.
Timer leagth:

000 Flush timer off.

001 50uS (40MHz divided by 2048)(2**11).

010 200uS (40MHz divided by 8192)(2**13).

011 800uS (40MHz divided by 32,768) (2**15).
100 3.2mS (40MHz divided by 131,072) (2**17).
101 13mS E40MI—Iz divided by 524,288) (2**19).
110 50mS (40MHz divided by 2,097,152) (2**21).
111 200mS (40MHz divided by 8,388,608) (2**23).

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.

xxCo0-xxD7

DMA Channel 2. Register definitions are the same as for
channel 0.

xxD8-00DF

Decode #6. For use by Local Peripherals.

xE0-xxF7

DMA channel 3. Register definitions are the same as for
channel 0.

xxF8-00FF

Decode #7. For use by Local Peripherals.

Revision 1.6
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3.0 BASIC OPERATION
3.1 DMA Operation

To minimize the usage of the MicroChannel, DMA operations are always done through a
FIFO buffer within the 82C614. This allows blocks of data to be read or written from the
MicroChannel in BURST %cles, 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 82C614 will arbitrate
for the MicroChannel and do burst mode cycles to fill the FIFO (the 82C614 may have to
gain access to the bus more than once to do this if it is Preempted off the bus). If the
addressed slave supports streaming data, 100nS streaming data cycles will be performed.
The FIFO will be emptied a byte or word at a time to the Eeripheral, controlled by the
DREQ gin for that channel. When the FIFO reaches the “trigger point” the 82C614 will
refill it from the MicroChannel. This trigger point is programmable, and may be 1/4, 1/2,
3/4, or 7/8 empty. When the terminal count is reached on the MicroChannel side, no
more data will be transferred. Nothing else will occur on the MicroChannel side until the
FIFO has been emptied by the local side. When the local side empties the FIFO, the DMA
process is ended. At this ll)mint, if the linked list bit in the Control Register is a 1, a new set
of DMA parameters will be loaded from the MicroChannel using the Linked List Address
and the new DMA operation will be executed. The 82C614 will become a 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 be completely emptied, evenifit
contains an odd number of bytes. When Terminal count is reached on the local side, it will
trigger a request to empty the FIFO on the MicroChannel side. When the FIFO is empty,
the linked list bit will be checked in the command register. If it is a 1, the next linked list
entry will be downloaded into the DMA controller and executed. Ifit is a 0 2 Terminal
Count interrupt will be issued and the DMA controller will be idle.

‘\;m
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DMA Registers

Each DMA controller has a block of 24 I/O ports. 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 1byte Control Register.

Ports not loaded by the linked list include:

n 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.

u 1 Secondary Status Register.

The table below lists the DMA re%;ers and their addresses for each channel. When a
DMA channel performs a Linked List read, 16 bytes are read from MicroChannel Memory,
and loaded into the first 16 refisters for that channel, in the order listed below. Note that
bit 2 of the Secondary Contro Reﬁier rograms whether the Linked List address bits 24-

31 (byte B) get reloaded during a list read operation.
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DMA Register I/0 addresses and Linked List Order

Register Addresses for each Channel Linked Register

ChoChl ChR2 Ch3 List Byte Description

%80 xxA0 xxC0 xxE0 0 MicroChannel address
0-7.

x81 xxAl xxCli xxEl 1 : ..Mlgro(,hannel address
8-1

x82 xxA2 xxC2 xxEB2 2 MicroChanne!l address
16-23.

xx83 xxA3 xxC3 xxE3 3 MlcroChannel address
24-31.

x84 A4 T4 B4 4 Byie Count bits 0-7.

xx85 xxAS xxCS xxES 5 Byte Count bits 8-15.

xx86 xxA6 xxC6 xxE6 6 ' Byte Count bits 16-23.

xx87 A7 xC7 xE7 7 Reserved.

xx88 xxA8 xxC8 xxES8 8 Y.ocal Address bits 0-7.

xx89 xxA9 xxC9 xxE9 9 I.g)cal Address bits 8-
15.

xx8A xxAA xxCA xxEA A Local Address bits 16-
L.

xx8B xxAB xxCB =xxEB B Linked List address bits
24-31.

x8C xxAC xxCC xxEC .C Linked List address bits
0-7.

xx8D xxAD xCD xxED D. Linked List address bits
8-15.

xx8E xxAE xxCE xxEE E Linked List address bits
16-23.

xx8F xxAF xCF xxEF F Coniroi Register.

Revision 1.6
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DMA Register 1/0 addresses and Linked List Order (continued)

Register Addresses for each Channel Linked Register
ChOChl Ch2 Ch3 List Byte Descnptlon

xx90 xxB0 xxD0 xxFO - Start DMA.

81 Bl D1 xxF1 - - Start Linked List.

xx92 xxB2 xxD2 xxF2 - Halt DMAL

xx93 xxB3 xxD3 xxF3 - DMA command/
Secondary Status
Register.

x94 xB4 xxD4 xxF4 - DMA Status Register.

xx95 xBS xxD5 xxFS - Secondary Control
Register (Chips added).

xx96 xxB6 xxD6 xxF6 - Flush Timer setup.

DMA Register Descriptions
The MicroChannel Address Register pomts to either memory or I/ O, as specified b
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The address will auto increment if 2 memory addl;ess, but will not increment l.f an I/O
address. The data width of the addressed slave 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. The )transfer count is programmed with an odd number (the last transfer willbe a
byte).
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).

'T‘Inn :—:4—:4\‘ --n e p d-l\n ﬂr‘"'ﬁl‘l‘ ramﬂ‘nv- t! -y AAA ﬂ!!rn‘-un" 'nile 1 I':“ ;AI‘M 'Jll
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transfers to be byte transfers due to the misalignment of data.

!.40
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Local Address Register

The Local Address Register may also contain a memory or IO address, as programmed by
the Command Register. In addition, Implicit addressing may be used. For implicit
addressing, the DACK pin for the respective DMA channel 1s used as a chip select for the
peripheral and no address need be produced. Manglpeﬁpherals have a DACK input for
this purpose, which is independent of the normal Chip Select. The 82C614 will place the

contents of the Local Address Register on the local address bus during implicit 1/0 cycles
will bei

also, but it will normally not be used. The Local Address Register ncremented
;ftel: each 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

will nch'm“y be different on the two sides much of the time, Reacange of this, the byte count
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register will be associated with whichever side is the source of the data. The total number
of bytes transferred will be equal to the value loaded into the byte count register plus 1.
The two directions will be specified separately here.

u 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
side, the final cycle will produce a TC output signal (2 multifunction pin) on the last
transfer. The Terminal count bit will then be set internally. If a linked list transfer
is pxi&%ra.mmed, it will take place at this point, otherwise an interrupt will be sent to
the MicroChannel, if enabled.

[ Peripheral to MicroChannel Transfer, When the Byte Count underflows past 0 the
TC output will be activaied with the last cycle (the TC is for the local side. TCon
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 the MicroChannel. When the FIFQ is
empty the internal TC will occur which will trigger the next linked list fill or cause

the terminal count interrupt.

T— - P, P ) e A P

Linked List Address Register

The Linked List Address Register contains the address of the next 16 byie biock of DMA
parameters to be loaded. The parameters are loaded from MicroChannel memory. The

arameters will be loaded when a Linked List Start command is issued from the

icroChannel, 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. Bit 0 must be El;ogrammed toa,
making all Linked List entries start on a word boundary. The Linked List Address register
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
programmed 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 operations. 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
memory or I/O address, whether ihe locai address increments, whether a 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 /O address.

2 An Implicit I/O port.

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

When Mode 0 or 1 is used, one of the 82C614’s chip select outputs will normally be
programmed to be active to select the peripheral. The Chip select programming also !
provides the DMA channel with the data size of the peripheral.

An "Implicit I/O Port™ is a port for which there is no address regujred. The DACK sllgnal
for the respective channel is vsed to enable the port, and is usually connected to the DACK
pin of the peripheral chip. Any I/O which is decoding the address should be disabled
during an mmplicit I/O DMA operation (as on the AT bus). This can be done using the
individual DACK lines or the AEN signal, which is available as a muitifunction pin.
Generally a peripheral on the local side will be using on¢ 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 channel), so no er gating is needed.

Mode3isa sg-ecial case. The entire DMA operation occurs on the local side. Instead of
reading data from the local side, placing it in the FIFO, and then bursting it onto the
MicroChannel, the data is read from the local side, and written back out to another device
or memory on the local side (or vice versa). A temporary holding register is used to store
the data instead of the FIFO.

In Mode 3 one device is an licitly Addressed I/O Bort, and can be thox:ight 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/ I/O bit is used to select whether the local address is a
memory or 1/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
controller. This is true for Modes 0, 1, & 2, as well as the Implicit I/O access of mode 3.
The DACK 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. The data is ignored for all three commands.

START DMA enables the DMA controller, using the values which are programmed
into the DMA registers. The FIFO pointers and flush timer are cleared with this
command.

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 Dng will
be started as soon as the linked list loading is complete (The DMA will actually start
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 1/O port,
but is issued by using the DMA COMMAND relgil.;:ter below. Issuing a START DMA
after a HALT DMA command would clear the O, causing a possible loss of data.
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DMA COMMAND

The DMA COMMAND port allows additional commands to be immediately executed.
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
1

Triggers a FIFO fill or empty from the MicroChannel.

Clears the FIFO pointers, which in effect resets the FIFQ. This should not be
done whena D controller is operating since it will cause data loss.

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 Terminail

W Vnoondk Ton TATITON™ cammoAnn A Y nend T ¢t comtl] mnrzsn savve AL A urnla ~Ar +tha TAanal
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bus. If there is no room (or data) in the FIFO, the cycle will be delayed until there
is.

Issues a RESUME DMA command, to contiaue after the DMA channpel is halted

from an error or a HALT DMA command.

Clears the errors from the status registers. This might be done before a RESUME
DMA commmand after an error has halted the D channel,
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Secondary Command

The Secondary Command register contains configuration mformanon about the DMA
channel. It is not reloaded by the linked list. It contains the foliowing:

] er point for the FIFO on the system side. Specifies how full or empty the
FII-% should be before a MicroChanne! arbitration is requested

u The size of the linked list address. The full 32 bits of the linked hst 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: -
| Mode A: e triggered mode. One DMA cycle per rising ed%e of DREQ
fa.’ﬁ.m edge if DREQ programmed for active low). It must go low,

then hlgh again (or vice-versa) to cause another DMA cycle.

] Mode B: Block Mode. After the DREQ is sampled active once the entire
) DMA will be performed without sampling the DREQ again, until
terminal count.

] Mode C: Demand Mode, fast timing, DREQ sampled 1mmed1ately at end 'f '
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= Mode D: Demand Mode, slow timing. DREQ sampled 3 clocks + 12.5nS after
gndyof previous DMA cycle. Similar to "Single Transfer” mode of
23

m  Datasize (8 or 16 bit) when Implicit 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 2 while. This
prevents data from sitting m the FIFO for an extended period of time. The timer is reset

I S a An ,. P YY iy e then Ahanaalle DT ¢~ dha WMiaraf  honnal T i+ #3oae ou 113
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a FIFO empty request is I\ﬁgered. 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 program the Flush timers for the
respective channels. It may be set to 50us, 200us, 800uS, 3.2mS, 13mS, 50msS, 200mS, or
turned off (these numbers are rounded off - the first one is actually 51.2u§, etc.). The
register selects a prescaler which clocks a divide by 8 counter, so the maximum time from a
ggewous FI;E‘O empty to a flush time-out is the specrﬁed 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 Register provide the BUSY and error
indications. Bit 0 of the Status register is ihe BUSY bii. Iiis a i whenever the DMA
channel is operating. It is set to a 1 with the START DMA, START LINKED LIST, or
RESUME DMA commands, and reset to a § when the terminal count has been reached,
the FIFO is empty, and the linked list bit in the command register is a 0. The busy bit will
also be set to a 0 when any of the following conditions occurs: 2 HALT DMA command is
executed, the 82C614 is disabled by POS2 bit 0, or if an error occurs relating to the DMA
channe] and bit 3 of the secondary control register is a 1.

Bit 1 of the Status register is set to a one when a DMA operation is ended, including all

linked list entires, with no errors.

The remaining bits in the Status Register and all of the bits in the Secon 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:

] -CHCK detected during a write cycle when a MicroChannel Master was servicing
this DMA channel.

[ -CHCK detected during 2 read cycle when a MicroChannei Master was servicing
this DMA channel.

| Read Parity error. Set to 2 one if incorrect parity is received when the 82C614 is a
MicroChannel Master servicing this DMA channel. This error will only occur when
POS3 bit 5is a 1 and -DP is active for the cycle. Data parity is only checked
on the data busses actually being used to transfer data as determined by AQ, -SBHE,
and -DS16RTN.

No SFDBKRTN sampled when the 82C614 is a MicroChannel Master servicing this

DMA channel. This error will only occur if POS3 bit 6 is a 1 and register 07 bit 4 is
al

| Time out. Will occur if the ARB/-GNT signal goes high while the 82C614is a
MicroChanne!l Master servicing this DMA channel.

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

| 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 disabled) 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 16Mbytes 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.
] Error occured (data parity or -CHCK detected) during a streaming data cycle,

u Timeout error occured as a result of IOCHRDY being held by the slave for more
than 3.5uS. , Ve 10 1

3.2 MICROCHANNEL TRANSFERS

The 82C614 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. It is a master when transferring data to

ﬁ gf)m the buffer (under control of one of the DMA channels), or when filling 2 ed
entry. )

MicroChannel Slave

As a MicroChannel Slave the 82C614 will respond to three types of accesses:

= POS register accesses.

u Internal register accesses. . I L
u 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 registers are
accessed by taking the -CDSETUP gin low, and providing an address on AQ-A2. POS
registers are accessible regardless of the state of the Card Enable bit (in POS2).

SFDBK is not driven during POS register accesses. The rest of the registers are
accessed with normal /O cycles. The 1/O address of the register set is determined by
Register 06 (which is loaded by the ROM) and POS register 2. These registers are
accessible only when the Card Enable bit is a 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 registers are somewhat scattered
through the 256 address block to allow sections to be grouped together (each DMA
controlier’s registers start on a 32 port boundary). Some of the remaining addresses are
reserved for possible future use by the 82C614, while the rest may be used by peripherals
on the local bus.
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The 82C614 will respond to all 256 I/O ports. Accesses to reserved registers, writes to
Read Only registers, or reads from write only registers will be treated as "no operation.”
‘There are 5 blocks of I/O ports within the 6 port register ar=a which are set aside for use
by the local peripherais. These are referred 10 as Fixed Decoaes since they are fixed within
specific area of the 82C614 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 ali 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 Configuration Register). The 82C614 registers may be read from or written
to with 8 or 16 bit I/O instructions. Back to back 1/O accesses to the 82C614 registers, or

anu iecE
any 82C614 access are permissible.

Accesses to Local Peripherals

MicroChanne] accesses to the local peripherals are done through the 82C614. The 82C614
erforms the MicroChannel I/O and/or memory decode for the devices on the local bus.

e 82C614 a;iﬁears as the slave for these accesses, and generates the address, chip select,
and timing on the local bus to access the peripheral. The 82C614 also passes the data
between the MicroChanne! 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

b nmbterntan Tha Antn ceren o esnooarl sembo . £y '] Th
to activate. iLe aata size is assed onto the MicroChannel through the -CDDS16 piL 13¢

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 local side.

When the 82C614 detects an access to a local peripheral, it puils CDCHRDY low, and
arbitrates for the local bus. MicroChannel accesses have the highest priority on the local
bus, so the longest that this arbitration will take is the time it takes to complete a bus cycle
in progress. en the local bus is available, the bus cycle is performed and the data is

passe from the local side to the MicroChannel side or vice-versa.
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The 82C614 detects a MicroChannel access to a local peripheral in one of three ways:
| Programmable Decodes.

] Fixed Decodes.

u External decode.

There are 4 Programmable Decodes which aliow local peripherals to use memory or I/O
spaces anywhere in the MicroChannel address range. See the separate section on
Programmable decodes for details of the addressing. These are referred to
interchangeably as Prpgraglmable Decode 0 to 3 and Decode 0 to 3. The pins on the

OM VLT A assbainkl aen .
82614 which are activated by these decodes are called -CS0-3.
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The Fixed Decodes allow peripherals to use 5 areas of the 82C614 register map which are
not used by internal registers. Four of them (Decodes 4-7) each decode a range of 8 I/O
rts, while the other one (Decode 8) decodes a 32 port range. See the section on Fixed
ecodes for more details. The fixed decode chip selects are provided to the local side
through 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
H:)grammed to be a decode input. When this input is low, the 82C614 will respond to the

icroChannel cycle and &erform a local bus cycle. The decode may be unlatched, and
consist of Address lines, M/ -I/0, -80, and -S1 decoding.

Buffered Writes

Accesses to devices on the MicroChannel, particularly I/O devices, will have several wait
states added, due to the speed of most peripherals. The 82C614 incorporates a buffered
write scheme to reduce the average number of wait states during accesses to i;saﬁeriphcra]s.
When Buffered Writes are enabled, a write cycle to a device on the local bus will 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 cycle 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 previous write is finished. If the second access is a write, it will
then be buffered, and CDCHRDY 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 CDCHRDY 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. en a write cycle to a local device is immediatly followed by a
read cycle from a local device, the read cycle will have more wait states on the
MicroChannel than it would have had if buffered writes were turned off. If devices with
very long access times are present on the local bus, care must be taken to avoid exceeding
the 3.5uS limit on holdi.nglls CHRDY inactive on the MicroChannel. Buffered writes may
?ave to be turned off in this case. The longest time CDCHRDY will be held low is as
ollows: :

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

= A MicroChannel write to 2 local device begins. The write is buffered by the 82C614
yielding a 0 wait state cycle on the MicroChannel.

n 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 1uS will‘i:le'%in to have problems. The exact access
time at which buffered writes must be disabled will appear ir a 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. B
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During accesses to local peripherals, the 82C614 will appear as either an 8 or 16 bit slave
depending on the data size of the local side device. See the section on data sizes for how
this is determined.

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

= The 82C614 will have to arbitrate for use of the local bus (A DMA channel may be
using the bus). MicroChannel slave accesses have the highest priority in the local

bus arbiter.
n H a buffered write is pending from a previous MicroChannel access, it will be
performed first.
= g)d%cedthe bus cycle is initiated on the local side, the programmed wait states will be
ed. -
| Local READY w;ll be ’_‘sLampled until it is active. At this point COCHRDY will be

returned io 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
queue, yielding a 0 wait state cycle on the MicroChannel. If the write queue is not empty,
wait states will be added to the MicroChannel cycle untii the write queue is empty. The
write will be performed on the local side as soon as it becomes available. 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

Ec S%Cﬁli will become a bus master'fg_; DMA data transfers and for Linked List reads.
The MicroChannei 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 MicroChannel Specification for this arbiter.

The Burst Arbiter receives requests from the DMA channels for data or linked list
transfers. Data transfers fill or empty a FIFO while Linked List transfers load the DMA

registers. Linked list transfers have a higher El;\iority: than data transfers. Within the linked
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data transfer requests, priority is either fixed échannel 0 highest) or rotating. An
arbitration will be done between each bus cycie. 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 comtplctc, the Burst Arbiter gives control to the highest priority requesting

device and transfers continue without giving up the bus. Note that this will cause non-
enntionane addraccee mivad readineg and writino. and mixed memorv and 1/Q eveles on ane

VAL L WA LT Gl wuh Wiy L1l A W RA e ALl bAANE VY A ARAAL AL AR LR W N LS AR WALANE A W W T WARGS RFAL RSa

MicroChanne] 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
eripherals. Many ada]l)]ter cards will also contain 2 BIOS ROM, and some will contain a
buffer. All peripherals and memory on the adapter card will normally be connected
to the Local Bus of the 82C614. This bus provides address, 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 only an 8 bit
data bus is needed, 8 latched bits may be provided by the 82C614
directly. 8 high order address bits (A16-23) are available 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 %ms Each peripheral or memory
may use either an 8 bit or 16 bit data bus.

Chip selects: 9 chip select lines are provided plus the INIT ROM chip select. 4 are
programmable, and may provide a chip select for any I/O address
range produced from the MicroChannel. One of these programmable
decodes may by used by a memory device instead, decoding any
memory range on the MicroChannel. Another may be used by a BIOS
ROM, and will decode a.ni/ 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 82C614. 1 of them decodes a 32 port 1/O range
which falls within the 256 port I/O range used by the 82C614.

Commands: Separate I/O READ, I/O WRITE, MEMORY READ, and
MORY WRITE pins are provided.
Wait states: A READY pin is provided to add wait states to the bus cycles. The
82C614 may also be programmed to provide automatic wait states for
the devices. o

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 Elms. 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 chip select lines provided by the 82C614, the local peripherals will generall
not need to do any address decoding. Most peripherals will require a chip select from the
82C614 and a few address bits only. Memory devices will generally require more address
bits. Only those address bits which are needed by the local devices need be latched
externally. Two 373 latches are all that is needed 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 externally latched.

Many adapter cards will not require a 16 bit data bus on the local side. If this is the case,
the 82C614 may be programmed to only provide 8 data bits, a.llowinﬁuthe other 8 pins to be
dedicated address lines. This will eliminate the need to latch these lines. The latched
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,
AQ-7 will be muxed on pins ADO-7.

There are two timing modes for the local bus: Norma! mode and Compressed mode.
Compressed timin%provides setup and hold times and perigheral requirements similar to
that of the MicroChannel. In Normal mode the setup and hold times have been increased,
as well as more relaxed peripheral requirements, such as data bus float delay.
geripheral chips require these relaxed parameters. Compressed mode has a cycle time of
00nS and a nominal command active time of 100nS. In Normal mode these are increased
to 300 and 150 respectively. In general, normal mode should be used unless the higher
throughput of compressed mode is required. The local bus timing diagrams, as well 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, usually in response to 2
device on the local bus activating a DREQ line. Data is moved from a device on the local
bus to the 82C614’s internal FIFO or vise-versa. A MicroChannel requested access is a
normal memory or I/O access by the MicroChannel (usually from the system
microprocessor) 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, priorig(may 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
programmed to DREQ modes B or C, once the channel wins the arbitration, it may
perform several bus cycles if the peripheral continues to request data. A time-out may be
R;’_?grammed to force an arbitration after a channel has the local bus for 4uS. A
icroChannel access request wilt always force an arbitration after the current bus cycle.

A MicroChannel requested access will be caused by a device on the MicroChannel
{)generally the System Board CPU) doing an I/O or memory cycle to an area decoded by a

rogrammable, Fixed, or External Decode. During the bus cycle, the address placed on the
local bus will be directly 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 activated.
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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

Y. SN |
dil DT pcu.urmcu.

Addressing for DMA civcles is done several ways. The appropriate DACK line will be
active during "Implicit [/O" cglcles. 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). This is NOT done by decoding the DMA address. The
address compare registers of the Programmable Decodes are used to compare the
MicroChannel address only. The memory or I/O address from the Local Address Register

for the channe! is placed on the local bus during the bus cycle.

Local Bus DMA Cycles

DACK CSN Address
DMA Mode Generated Generated  Produced
Mode ) 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 1/0 or mem cycle No Yes Yes

3.4 Data Sizes and Wait States
As a Bus Master

As a bus master, the 82C614 determines the data size of the addressed MicroChannel slave
by sa.mpvlin]f the -DS16RTN signal. The 82C614 is a 16 bit master. 16 bit cycles 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

11 laen = Fewin -
will be in a fature revision of the data shest.

As a MicroChannel Slave

The 82C614 is a 16 bit slave when its internai registers are accessed. When accessing a
peripheral on the local bus the 82C614 will respond as either an 8 or 16 bit slave,
dependintﬁ:s)n 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 accessing internal registers the 82C614 can be accessed in either 0 or 1 wait states (it
ihs:[Frogrammab e). When accessing a peripheral on the local bus, the number of

croChannel wait states will be determined by the timing on the local bus. This will
incfude the time to arbitrate for the local bus, and the time to perform the actual local bus
cycle. See the section below on local bus accesses. If buffered writes are being used, most
write %gles to the local bus can be done in 0 wait states. A previous section on

MicroChannel transfers discusses this further.
On the Local Bus

On the local bus the 82C614 must know the data size and timing requirements of each
peripheral. These are 6programmed into the 82C6014 registers. A device can be
programmed as 8 or 16 bits (a 32 bit migration path is provided in the register definitions at
some places, but is (iﬁnored 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.

a Aata cima nrAd wrnie ctatan frr n navinbaral ara Aaéa Thomver 14 10 onlaba Y
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peripheral is selected with one of the following (the signal names are in parenthesis):

1 A e en e A Tave 1 A Ta ,-.h

| A programmable Decode (CS 0-3).

m A fixed Decode (CS 4-8) (Multifunction pins).
[ | A DMA Acknowledge (DACK 0-3).

n External MicroChannel Address Decoding.

u External Local Bus address decoding.

These are discussed in the following paragraphs:

ngrammahle Decodes

‘The Programmable Decodes are individually programmed with a data size and number of
wait states through their Control Registers (39, 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 I/O

If Implicit I/O is used by 2a DMA controller (using a DACK pin), that DMA controller’s

Control register contains the data size. The number of wait states is programmed by
register 09. There are two bits in that register for each DMA channel. :
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External MicroChannel Address Decoding S T

If External MicroChannel Address Decoc. .. is used, the data size may come from two
different places. A multifunction pin may be programmed to provide the data size
dynami . This is useful if more than one device is using external decode, and they are
different data sizes. The pin is pulled low to indicate 16 bit. If only one device or multiple
devices which all have the same data size are using external MicroChannel decode, the
data size may be programmed into Register 08 bit 5, aliowing the muitifunction pin to be
used for something else. If the data size is provided externally by the multifunction pin,
that pin will only be sampled for externally decoded cycles, so it’s state does not matter
when the decode pin is inactive. Note that the register bit should be set to a 0 if the
multifunction pin is used, since it is an OR function internally. Bus cycles decoded using
external MicroChannel decoding will be 0 wait states on the local side unless the 82C614 is
ﬁrogrammcd to add wait states to ALL local cycles. The device may pull the local side

Y pin low to extend the cycle. The 82C614’s DMA channels cannot access
peripheraﬁ)s through this decoding method. S .

External Local Bus Address Decoding

External Local Bus Address Decoding without using a Decode é)in is possible, but not
recommended. A device using only external local bus address decoding can only be
accessed through the DMA controllers, using a programmed address. Since no Decode
pins are active, it will default to 8 bit 0 wait state. '

MTrta that 14 10 macoihla shand e e PR | = A -

INGte that 1t is possible that more than one decode may be aciive at the same time. If this
happens, the data 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.
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Register 08 bits 6&7 may be programmed for the minimum number of wait states for the ‘
locat bus. This will add 0, 1, a or 3 wait states to all cycles. 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

for each decode.

Decode Data Size Wait States

Decode 0 Reg 39 Bit2 Reg 39 Bits (-1
Decode 1 Reg 3B Bit2 ‘Reg 3B Bits (-1
Decode 2 Reg 3D Bit2 Reg 3D Bits (-1
Decode 3 Reg 3F Bit2 Reg 3F Bits 0-1
Decode 4 Reg 08 Bit2 Reg 08 Bits{-1
Decode 5 Reg 08 Bit2 Reg 08 Bits (-1
Decode 6 Reg 08 Bit2 Reg 08 Bits0-1
Decode 7 Reg 08  Bit2 Reg 08 Bits -1
Decode 8 Reg 08 Bit3 Reg 08 Bits 0-1
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Decode Data Size Wait States
TARLAA N Vo ala TN Tdowe NE Dca £ T ao NN Hide N1
LAIVAAA U LUIPUCIL LS DR 2 Dilu oy uvr P2 el
DMA 1 Implicit I/O Reg BSBit6 Reg 09 Bits 2-3
DMA 2 Implicit I/O Reg D5 Bit 6 Reg 09 Bits4-5
DMA 3 Implicit 1/0 Reg F5Bit6 Reg 09 Bits 6-7
Ext uChan Dec. Reg 8Bit 51 None
Ext Loc Dec. 8 Bit only None
Minimum wait states for all - Reg 08 bits 6-7

Note 1: = Multifunction pin #1 may be prcl)frammed to provide the External Micro
Channel data size dynamically. If it is, that pin is inverted, and ORed with
Register 8 bit 5.

Local Bus Accesses from the MicroChannel

‘When the MicroChannel accesses a local peripheral it will be caused by the address decode
sections of either a programmable decode, a fixed decode, or an external decode bein
activated. The data size and wait state information from the decode which is activated will
be used. The data size information must be sent to the MicroChannel as soon as the
address is decoded. Because of the programmability of the decodes, it is possible for more
than one to be active at one time. The data sizes from all decodes which are activated will
be ORed together, so that if any of them indicate a data size of 16 bit, the access will be 16
bit. Likewise, the programmed 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/O addresses 0800-03FF.

This places Decode 8 at address 0860-087F.

Programmable Decode number 2 decodes I/O address 0860-086F.

The system processar reads I/O port 0862.

Decode fs (a fixed decode) and Decode 2 (a Programmable decode) both are
activate:

Decode 8 is programmed to 8 bit 2 wait states.
Decode 2 is programmed to 16 bit 1 wait state.
The access will be 16 bit 2 wait state.
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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 may also be activated for DMA. channels,
but not as universally. Each fixed decode has one DK/[A channel assigned which it may be
programmed to be activated for. This is done by programming the multifunction pin which
contains that decode.

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 Programmin,
Mode 1 Addressed I/O 4 Decode Programming
Mode 2 Impiicii 1/0 Implicit Regisiers
Mode 3 licit 1/0O cycle Implicit Registers
Addressed I/O or mem cycle Decode Programming

‘When the Decode Programming is used, whichever decode is programmed to be activated
for the particular DMA channel will provide the information. If more than one is
activated, the same ORing occurs as mentioned above. When the Implicit 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
i}umber of wait states, and any cycle may be extended if the local peripheral pulls READY
ow.

INIT ROM data size and wait states
INIT ROM cycles are always 8 bit. Data is taken from AD(Q-7. The address is incremented

by two, however, so 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 interrnpt
only when it is a slave. The 82C614 may drive CHCK low when it detects a data arity
error when being written to, or if the -CHCKIN pin is driven active from the lomg bus
during a MicroChannel access to the local bus.

A write data parity error will be detected only when POS3 bit 5 =1 (enabling parity) and

-DPAREN is low for the bus cycie. The Parity error will be latched, causing register 0B bit

0 to be a 1. Register 0A bit 0 is a mask bit for the write data parity error CHC

%;:neration. The parity error is ANDed with this bit before being sent to the CHCK logic.
ata parity will only be checked on the data busses being used to transfer data. This is

determined by A0, -BHE, -CDDS16 (driven by the 82C614 with the data size of the local

bus slave, or 16 bit for internal registers). -

When the MicroChannel] is performing a bus 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
register OB bit 1 to a one, and if enabled by register 0A bit 1, will cause a CHCK on the
MicroChannel. This will cause -CHCK on the MicroChannel to go active in the middle of
the bus cycle. In order to satisfy the MicroChannel timing specs for synchronous -CHCK,
the 82C614 will begin sampling the -CHCKIN pin at the start of the local bus command,

and end sam ]'JlghgI 25n8 before the end of the command (sam: linc%{actually ends when

CDCHRD is returned active on the MicroChannel). If -CHCKIN is low at any time

during sampling period, it will be latched and sent to the MicroChannel (if enabled). The

-CHCKIN pin will not cause a -CHCK on the MicroChannel if it occurs during a buffered

wévri.tealgincedthe MicroChannel bus cycle has already been completed before the CHCK can
e indicated.

‘When the 82C614 generates a CHCK, POSS bits 6 & 7 will both be set to 0s. Bit 7
indicates that the 82C614 has ’generated CHCK, while bit 6 indicates that CHCK
information is coniained in POS6 & 7 (FOS6 in the case of ihe 82C614). POSO will contain
the AND of registers 0A and OB while POSS bit 6=0. Writing a 1 to POSS 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 c¢ycle only.
As a bus master, the 82C614 samples -CHCK during bus cycles it initiates. If -CHCK is

mbtern Asvririoe o luas smrnla tha QMW ETA wnll cat arenr hitfe) i tha ctatine racmeotar nf the TIMA
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channel being serviced by the bus cycle. The DMA channel may be i;S‘L:iJlg(ra.t_n.med to either
halt or continue after an error has been detected. Detection of a -CHCTK will set one or

more of the following DMA error bits.

Status Register (xx94, xxB4, xxD4, xxF4)

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, xxF3)

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

DMA controllers, and 4 external interrupt pins. One of the external interrupts is a

dedicated pin while the other 3 are multifunction pins. Register 0C individually enables

the interrupts. Register 0D indicates which devices are interrupting. Register 0D will

indicate an interrupting condition even if that interrupt is not enabled. The DMA End of

%)eration interrupts may be cleared by writing a 1 to the corresponding bit of register 0D.
e external interrupts must be cleared by clearing the external interrupting source.

The destination of the interrupt is also frogrammable. Register 4 indicates whether or not
the interrupt goes to the MicroChannel. POSS bits 0 & 1 indicate which MicroChannel
interrupt pin will be used. There are two dedicated pins and 2 multifunction pins which
may be used as MicroChannel interrupts. 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 ma;&)e

A Py 1

connected directly to the MicroChannel. Any multifunction pins used as MicroChannel

interrupts must be buffered with open collector non-inverting buffers.

3.7 INIT ROM

The INIT ROM is an 8 bit wide 64 location PROM. Following RESET, the PROM is
downloaded into the 82C614. The 82C614 register address, the Programmable decode
address programming, the multifunction pin assignments, and other configuration
information is stored here. Locations 00-3F of the INIT ROM are loaded into 82C614
registers 00-3F respectively. Note that some of the :_'lqgistcrs or bits within registers are
Read Only, and are not written by the INTF ROM. The 82C614 will read all 64 bytes from
the INIT ROM, even if the byte is not used. Read only or unused bits should be
%]ogrammed to 0 in the INIT ROM for compatibility with any future changes to the chip.
e 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,
regardiess of the value in the registers, & all 1/0 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 a 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, LADOQ-7 become inputs for the data, and LAD8-15 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, LADS8-13 are hooked to its address lines, LADO-7 are hooked to
its data lines, and -INITROM is hooked to the ouﬁut enable. If a section of the BIOS
ROM 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. Ifit is
desirable to use locations other than at the end of the ROM, the -INITROM signal can be
ANDed with an address line.

During RESET the -INITROM pin is tristated, and is an input. There is a weak pullup
resistor to VCC inside the chip. At the end of RESET, the 82C614 samples the
-INITROM pin.

| If it is high, the -INITROM pin has the same timing as -MEMR for the init ROM
cycles. All -CS pins will be lflgh The addresses are driven as described above.

= If it is low, the -INITROM pin is driven low for the entire time the INIT ROM is
being read, the -CS1 pin is driven low for each INITTROM cycle, with the same
timing as the -ME in. AD8-15 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. '

At the end if the INIT ROM sequence, the -INITROM pin is either tristated, or

driven high, de endinéon the value of register xxOE bit 7 (the registar has now been

loaded by the ROM). This aliows an absolute minimum of external logic for

%evelggld configurations. The following are some of the ways the INIT ROM can be
ooked up:

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

[ Part of BIOS ROM (last 64 even numbered bytes). Tie -INITTROM to ground.
Connect -CS1 to the output enable of the EPROM(s). Connect the latched address
lines to the EPROM (If the 82C614 local side will be programmed for 8 bit mode,
ADS-15 may be connected directly to the EPROM upper address lines). Program
Register OE bit 7 to a 1 so that the 82C614 tristates the -INITROM 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 previous example, except puli
-INITROM low with a pulldown resistor. Use the - OM signal 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 )Ebit7toa
0 so that the 82C614 drives -INITROM high after loading. An open collector
inverter from RESET may be used instead 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 programmable, with a 32 bit address compare, decoding a

memory or 1/0O block a.gywherc in the address space. Another has a 20 bit address, and

il};g d:lcode any I/O address, or 2 memory address in the bottom 1M. The other two are
only.

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 poteutiall%l:g an
MicroChannel master). This includes register accessing of peripherals, BIOS ROM
accesses, and RAM buffer accesses.

2. By an 82C614 DMA channel. Normally the DACK signals are used as DMA chip
selects, but providing 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 es it
olaeel A s e Adn ne o RE iMool alasea T b A ™ e vnwn a? e T e ol T
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and status information which triggers one of the programmablc decodes, the 82C614 palis
the CDCHRDY line low and immediately begins ar itrating for use of the local bus. When

the local bus is free, the appropriate decode line is activated and the cycle is performed.

Decoding for the MicroChannel s as follows:

] 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. Alina

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).

] POS bits may be used for address compare instead of some of the bits in the 32 bit

registers, as explained later.
u A programmabie bit decides whether the decode is active for Memory cycles or I/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 initiated. :

- A pro able bit decides whether the decode is a Chip Select or a Strobe. A
Decode 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. The followin% Bage shows a functional block diagram of the

icroChannel decoding section ot Decode 0.
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Decoding for the DMA channel is far simpler. 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
same command decoding (memory or 1/0, read and/or writes) which is used for the
MicroChannel be used for DMA cycles. The decode will NOT be active for DMA
oggiatiol?sn to) or from Implicit I/O ports (ports addressed with only a DACK signal, and no
address lines).

'cIlhe %rogrammable decode pin is the OR of the MicroChannel decode and the DMA
ecode.
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POS relocation for Programmable Decodes:

In order to allow multiple identical adapter boards, with identical INIT ROMs to reside in
the same system, it is necessary to allow POS information to relocate the local peripherals,
The 82C614 bas three levels of POS relocation. One is optimized for relocating an I/O
device, one for relocating a ROM BIQS, and one for relocating 2 RAM buffer. Bach
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 I/O devices. There are two modes for
128 byte relocation. The mode is set on a chip wide basis, and cannot be set
individually for each decode.

Mode 0: POS4 bits 4-7 specify address bits 7-10 of each decode
})rog'rammed for 128 byte relocation. This provides 16 different
/O locations available for 128 byte relocation.

Mode 1: POS4 contains 2 bits for each programmable decode. These bits
specify address bits 7-8 of the respective decode. This mode is
useful when peripherals on the local bus aiready have specific
commonly used addresses on the MicroChannel, such as serial
ports, parallel ports, or disk controllers, and the 82C614 is
B?Vi ing a superset of the normal peripheral. In this case it may

necessary to relocate decodes individually. The bit
%ssig%m%nts are: 0-1 Decode 0, 2-3 Decode 1, 4-5 Decode 2, 6-7
ecode 3.

] 8K byte relocation. This is optimized for ROM BIOSes, which normally reside in
the CO000-DFFFF range. POS2 bits 4-7 specify address bits 13-16 for each decode
which is programmed tor 8K relocation. ’Phxs allows all 16 ROM areas to be
programmed. ' .

m 128K relocation. This is optimized for a RAM buffer. POS4 bits 0-3 specify address
bits 17-20 for any decode pro d for 128K relocation. Note that this uses
some of the same bits as 128 byte 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.

Page 60 Revision 1.6




82C614 Data Sheet

uo 1235 ApEIAQ
$SBUppY |AUURYD CJD (Y

weabe i1 20 19d@
|PUO | }XDuUNy

'uo|3@20 |8y S0d P4 pa||esiudd $319Q 4oy
1o @ Wl | LEMVS PUR 5314 HGUW *Ul teEn u
spow uelyea0)8s GO4 *HY ue IuURPpURdIp §|
pasg|ded ®JP 5HEQ Yo Iupm ‘1A BOd 4YdI#
s31q “0isibey waodwed pruwguboad #yr o
swos 8P |deJ sexny ueliEPIL |y S0d ayj

g Spona(
o —ﬂ@EE@L @ O.Lﬂ_ TIFTYE SO UeTIVITTeE »0d
Y v si1G GL**
LB
ve SNI@G
OT7WaH LARIELFLED: )] 1 01~/
Bu Ipoe2d] PURWWOD {avugeyd
043 IW
or-/w P IUYTH
TE-be 7]
sng
te-uid
ssaJdppy
1RUURYD
G1~UYg
LEERTY
\.\
o= P ]
\ll‘.l\
.\\\\ ! gZux
- &
! L
= . LZNx
.h STHY| gumys bay
tyi19 80d o augdwod
$SBUpPPY
/ gexx yzxx| @ apodag
. I yTq pZ¥Y 03I / )
’ 1
. i GExx
M i gz e~
[ ]
. !
t pExx
/ o
i sJay (romg
i LI ixey 235) vS0d
FSsaJdppY bu | xny sy 18
! p spudeg PERRY-EE-RE 1 ue IR0 | 3Y
&0d zc0od s0d

PRELIMINARY

Page 59

Revision 1.6




PRELIMINARY 82C614 Data Sheet

Subset implementation of Programmablé Decodes:

The full implementation of the programmable decodes takes a considerable number of
registers. It is doubtful that all 4 decodes will require the full implementation. To reduce
complexity, 3 levels of support are specified:

JUIPK TR Y
asK).

n
-t
b

A Full implementation (32 bit address compare and
| Level B 1/0 or BIOS ROM only. Address bits 20-31 read as 0s, mask bits 20-
31 read as 0s, memory cycles are always decoded with A20-31 low
(actually, 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 1s,
Memory read and memory write select bits read as 0s. Only 128 byte

ﬁn] FaYal~| "‘:A“ [sl 11 ﬂ“'l’ﬂfl
LICIUGALIULL dLIUWUAL,

o

The implementation of the 82C614 is as follows:

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

3.9 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 a DMA channel (selected by
multifunction pin programming). Each is decoded as follows, where xx is the assigned area
for the 82C614 resisters, as determined by the init ROM and the POS:

Sty Lol AW Attty £ ARl AR PSS damaw AnASAVa

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

5 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. :
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3.10 Data Parity

The 82C614 supports data parity on the MicroChannel bus. POS3 bit 5§ 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 a slave, the 82C614 will generate parity during read cycles by driving the DPARO-1 pins
along with the data, and activating - N when -CMD is low. For write cycles, when
—me Sd. active, the 82C614 will check data parity and indicate an error on the -CHCK
pinife

As a Bus Master, for write cycles the 82C614 will produce parity information on DPARO-1
and drive -DPAREN active. For read cycles, the 82C614 will check parity errors if
-DPAREN is active, and indicate a parity efror in the status register of the DMA channel
being serviced.

3.11 Streaming Data

The 82C614 supports strea.min%data cycles of 100nS when a Bus Master. 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 timjn%) and the address is on a double word
boundary (A1-0 = 00) the 82C614 will pull -SD. OBE 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 beagins a
streaming data cycle. This may include one byte and one word transfer. If the 82C614
detects one byte remaining in the FIFO while performing a streaming data transfer, the
transfer will be terminate(i and the byte will remain in the FIFO until the FIFO trigger
point is reached again. This avoids performing two byte transfers instead of one word
transfer, which may be a streaming data transter. If the particular DMA channel has
reached terminal count, the final byte will be transferred using a basic cycle.

The 82C614 may use streaming data transfers to empty or fill a FIFO, or to read a linked
list entry into a DMA controller. Linked list entries should be on a double word boundary
to provide the fastest transfers. Note that linked list entries MUST be on a word boundary
for proper operation. DMA addresses should also be on a double word boundary to
support the fastest transfers. DMA addresses may be on a word or byte boundary if
required, however. No streaming data cycles will be done if the starting address is on an
odd byte boundary (all transfers will be byte transfers).
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Streaming data %cles to or from mem‘c‘)’% on the MicroChannel cause the data to go to
incrementing addresses. The 82C614 will increment the  ddress by two (one word) on each
data transfer, and the memory slave will do the same. ! - -aming data cycles to or from I/O
ports on the MicroChanne! will access the same addres. _«cle aftc- cycle. Streaming data
on the MicroChannel does not support non-incrementing memory accesses or incrementing
I/O addresses. The DMA channel also does not support either of these since they are not

very useful.

If the slave indicates that it is an 8 bit streaming data device (-DS16RTN is not active and
-SDRO is active) the 82C614 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 streaming data transfer is considered one bus cycle
in this priority scheme, and will not be interrupted by a reprioritization.

3.12 Extended POS

Extended POS is a way for the system to access additional registers or data blocks through
i’hSSPOS. The 82C614 allows the 256 byte register set to be accessed through Extended

Extended POS uses POS6 and POS7 as a pointer, POS3 as the data window for odd
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 changes POS3 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 mapped to peripherais on the local bus. Accesses to these addresses will cause
a bus cycle on the local bus, just as if it was accessed through 2 normal I/O cycle.

POS7 POS6 POS4 accesses go to:

00 XX Reéglar POS3 and POS4 (Extended POS disabled).
01 00-FF 82C614 Registers 00-FF.

02-FF XX 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. K Extended POS is disabled, ali 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
grovide -CHCK status information, until the -CHCK status is reset through POSS.
xtended POS continues to function durine this ﬂ'mn’ the pcinter fegistel:s are iust not

At A LIV AL A Lo P AALARWwLILFLL R S WAlo Vilkile. qiv g

available 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 Multifunction Pins
In addition to the standard local bus signals, there are many signais which some local

peripherals may require, or that may reduce the chip count of the adapier board if the
were provided. There are not enough pins on the 82C614 to provide all of these sig;nais.
For any given design, a subset of these signals may be provided by using the 8
Mutltifunction pins. Each muitifunction pin may be programmed to one of 16 different

functions, 8 of which are inputs and 8 are outputs. Not all combinations of each

e Wl e o Bl Rk NFL VY ALAWAL Al W LA Rdae & Wmeprmid. AV S AU el AL SenSe

Muitifunction pin has been assigned, allowing future expansion. The INIT ROM programs
the registers wgich select what signal is present at eack Multifunction Pin. These 1nitial
setting, selected by the board designer, may be overridden by writing to the registers
controlling the Multifunction pins.

If 2 Multifunction pin is to be not used, it should be programmed to selection 0, maju%ﬁ 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.
The same output signal may be programmed to more than one Multifunction pin with no
problems resulting. Prca%ramm.i.ng more than one Multifunction pin to the same input
signal may cause unpredictable resuits. The Inputs will probably be ORed inside the
82C614, but this cannot be counted on, and may change from Rev to Rev, unless
specifically included in the spec. Any combination of Multifunction Pins may be

ermm s etrrrac] o Teerd Darte cinan anal hoc 340 Aveem Tt i tha trmmanf racicfar

PIOSTaInInca as wnpiil £ oS, SiNCC €ada 11as 1S OWII Ol I 10€ INpUt ICEISer.

The following is a "pll_ﬂ description” of each signal which may be provided on a
Multifunction Pin. The Multifunction pins which may be pro%‘ammed to provide the signal
are listed in the MFP# column. All outputs are 4mA Totem Pole.

Multifunction Pin Definitions

Signal Type MFKP# | Description

Input Port I 0-7 This is the default state. Unused Multifunction
pins should be programmed to this. It is
selection 0 for all § pins. When pro ed as
an input bit, the state of the pin can be read
through register OF. MFPO is bit 0, MFP1 is bit

1, etc. Actually, Register OF will read the state

of each pin regardless of its programming (even
if an output), E?ll; rogramrm?ug it as an Input
Port guarantees that the pin will not be used for
any other function within the 82C614.

i o
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Local Side Input Signals
Signal Type MFP# Description
-Local Int 1 I 1,5 Additional local interrupt inputs. Active
-Local Int 2 I 2,6 Low. Local Int 0 is a dedicated pin. Three
-Local Int 3 I 3,7 more interrupt inputs may be programmed so

that mlﬂtiﬁt‘l]e peripherals may each have an
interrupt line. If any of these interrupt inputs
are not programmed to appear on a pin, they
are forced to a 1 (inactive) internally.

MicroChannel Side Input Signals

Signal

Type

MFP#

Description

-Ext Decode

1

0,2

Active low It\)dlicro((iihﬁa?hclddecgde. Used if the
pro e and fixed decodes are not
suﬁ%rgfnfﬁr a complex decode. Shouid be an
unlatched decode of the status and address
lines only. When this signal is low at the
?:g'lmmg of a MicroChannel cycle, the 82C614

il be the addressed slave for that cycle, and
arbitrate for the local bus. If neither pin is
programmed to this, the external decode will
always be inactive. External logic should
decode M/-I/O and the address lines
(including MADE24 if a memory decode).
This decode must be done in 35S or less in
order to allow the 82C614 to respond with
-CDDS16, CDCHRDY and -CDSFDBK in
time (-CDDS16 is the critical path).

Ext Data Size

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 (register 8 bit 5) may be used in all other
cases. This pin must be stable within 3508 of
the MicroChannel address and M/-1/O
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)

-

ATy AL
ALK TF

b

Slot Size

&

N

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 pulfup resistor. (=32 bit siot,
1=16 bit slot. This pin performs no 16 or 32 bit
switching directly. Software may read register
07 to read this information, and grogram the
82C614 logic for either a 16 or 32 bit slot.

-REFRESH

I

When low, disables the address decoders for
the Programmable Decodes. This prevents the
82C614 from responding as a slave (and adding
wait states) during refresh cycles. Itis not
expected to be required on most systems.
During a refresh cycle the upper address lines
will be either driven low, or floating high. In
both cases the 82C614 is not likelytobe a
memory slave at that address.
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Outputs:
Signal Type MFP# | Description
Output Port 0 0-7 Any pin programmed as on Output Port will be
an output controlled by software. The system
grocessor may write to the bit through register
F. MFPO uses bit 0, MFP1 uses bit 1, etc.
Local Side Qutput Signals
Signal Type MFP# Description
A0 O 0,4 Latched Local address bits 0-3. These pins
Al O 1,5 may provide the latched address bits, to
A2 O 2,6 avoid putting an external latch on the board.
A3 O 3,7 Note that if only 8 bits of data are needed,
ADS8-15 may be configured as latched address
lines also. See the section on the local bus for
details.
Al6 O 0,5 Local address bits 16-23. These address bits
Al7 O 1,7 allow memory greater than 64K to be on the
Al8 O 2 local bus. During MicroChannel accesses to
Al9 O 3 the local bus, the MicroChannel addresses
A20 O 4 16-23 will be latched and copied onto these
A21 O 5 lines. During DMA cycles, the register for
A22 O 6 local address 16-23 will be placed on these
A23 @ 7 lines.
-CS4 o 0 Chip selects 4-8. Active Low. These are
-CS5 O 1 the Fixed Decodes, which decode the
-CS6 O 2 unused I/O areas within the 82C614 register
-CS57 O 3 set, -CS4-7 decodes an 8 I/O port range
-CS8 O 4 while-CS8 decodes a 32 1/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. Each 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, 2 Programmable
Decode (-CS0-3) 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 cycie
is Local 1o Local, it will be active for both
cycles.
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Local Side Output Signals (continued)

Signal Type MFP# | Description

AEN O 2,6 Address enable. Similar to the signal of the
same name on the AT bus. This si will be
high for DMA cycles to 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 timing as a
Chip Select line.

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

-LS1 O 6 may be used if the peripheral being attached

IM/-1/0 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 PQOS register 5 bits 3 and 4. Allows 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
-IRQD

O
O

1,5
2,6

Additional MicroChannel interrupts. These
pins allow additional MicroChannel interrupts
to be hooked to the 82C614, allowing the
system to choose which interruptisused by
programming 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 pullup resistors placed on the input,
so none of the pins are driven before the
82C614 is configured. -TRQA and -IRQB are
dedicated pins, and are capable of driving the
MicroChannel directly.
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3.14 Multifunction Pin Programming

This table lists w*at signal will be provide: on each Multifunction Pin when programmed
as shown. Biank entries are reserved, anc should not be programmed.

MFPO MFP1
ch 1C Bits 30 Reg 1C Bits 74
!!'!nl_lL_ﬁ Outna @ Outputs
tlr Input Port DO g ggtput Port DO g Input Port D1 g giltput Port D1
9
2 A -CS no DMA 2  <Locallnt1 A -CS5 po DMA
3 B -C54 w/DMAO 3 B -CS5w/DMA1
4 C 4 C I {to uC)
5 D L} D Termina! Count
6 -Ext Decode E 6  Ext Data Size E
7 F  Alé 7  Slot Size P A17
MEFP2 MFF3
Reg 1D Biis 30 Reg 1D Bits 7-4
Inputs _ Outputs nputs Outputs

- g Input Port D2 g Output Port D2 g Input Port D3 g g;lput Port D3
2 Locallnt2 A -CS56 no DMA 2 -Jocallnt3 A -CS7 noDMA
3 B -CS6w/DMA3 3 B -CS7w/DMA3
4 C  -IROD (1o uC) 4 C -

5 D AEN 5 D -
& -Ext Decode E : 6 E
7  -Refresh F Al8 7  Slot Size F A9
MIF4 MFPS
Reg 1E Bits 3-0 .. Reg IEBits 74

Inputs Outputs .. Inputg ) _  Outpurs
¢  Input Port D4 2  Output Port D4 0 Input Port DS 8  Output Port D5
1 9 A0 1 9 Al
2 A -CS3no DMA 2 -Locallatl A Alé
3 B CSRo/DMAN 3 B :

.4 C 4 C -IRQC (1ou()
3 D HOLD 5 HLDA D -Terminal Count
6 E Ext Cyrle 6 B
7  -Refresh F A2 7 F  A21

MFPé MFP7
Reg 1D Bits 30 Reg 1D Bits 74

nputs Outputs Inputs uts
0 ut Port D6 €  Output Port D6 0 Input Port D7 8  Output Port D7
1 np 9 Aztpu 1 P 9 A3 P
2 <Locallnt A POSSbitd 2 localini 3 A POS5bit5
3 B 3 B A17
4 C -IRQD (touC) 4 C .
5 D AEN 5 D -Loclot Qut
6 CS614 E -Ls1 6  Ext Dats Size E Al..hzl{-ljo
7 F AR 7  Siot Size F
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4.0 PIN SUMMARY

4.1

4.2

MICROCHANNEL PINS

A0-31
MADE24
DO-15
DPARO-1

DA DTRT
AL FAINAAN

-SDSTROBE
-SDR0-1

-ADL
-CMD
-S0/-S1
M/-1/0

-BHE

it o 4 ™m
TTL DIRECTION

CHRESET
-IRQA, -TRQB

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

-CDSETUP

ADAPTER SIDE PINS

ADG-15
-LBHE
ALE

TAF TS
LI

-DACK

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

-CS80-3

LOCALINTC

-INITROM

CLX

-CHCKIN

MULTI FUNCTION PINS

SIGNAL PINS TOTAL
SPARE PINS

GROUND PINS
VCC PINS

TOTAL PINS

E

=
B ok HE 00 b R A - B 3 T Y S I N R o e I & Y ek Huawﬁ
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4.3 Pinout List (by pin number)

Pin Name Pin Name Pin Name Name
1 GND 41 GND 81 GND GND
2 GND 42 -LBHE 82 CHRDYRTN GND
3 A20 43 READY 23 -SFDBKRTN Al4
4 A8 44 -CHCKIN 84 -SDRO A2
3 ARB/-GNT 45 MFP) 85 -SDR1 ARB3
6 DO 46 MFP1 86 ~-DS16RTN Di2
7 DPARO 47 MFP2 87 TTLDIR Di1
8 GND 48 MFP3 &8 =80 GND
9 A21 49 MFP4 89 -51 AlS5

10 A9 50 MFP5 90 M/-I0 A3
11 DPAR1 51 GND 91 -ADL ARB2
12 -DPAREN 52 MFP6 92 -CMD D10
13 GND 53 MFP7 o3 -SDSTROBE D9
14 A22 54 GND o4 MADE24 GND
15 AlD 55 CLK g5 GND Als
16 GND 56 CHRESET 96 A3l Ad
17 A 57 AD) 97 A30 ARR1
18 All 58 AD1 98 GND NC
19 GND 59 AD?2 99 A29 VCC

20 CDCHRDY 60 VCC 100 A28 D8

21 vCC 61 AD3 101 VCC D7

pr -IOR 62 GND 102 AT GND

23 -IOW 63 AD4 103 A26 A7

24 -MEMR 54 ADS 104 GND A5

25 -MEMW 65 AD6 105 A25 ARBO

26 -INITROM 66 AD7 106 A24 D6

27 ALE 67 ADS 107 -IRQA D5

28 -DACKO 68 ADY 108 -IRQB GND

29 -DACK1 69 GND 109 GND AlR

30 -DACK2 70 AD10 110 Al2 A6

31 -DACK3 71 AD11 111 AQ -BURST

32 DREQO T2 ADi2 112 -CHCK D4

33 DREQ1 73 ADI3 113 D15 D3

34 DREQ2 74 AD14 114 GND GND
35 DREQ3 75 ADIS 115 Al3 Al9

36 -CS0 76 LOCALINTO 116 Al A7

37 -CS1 77 -CDSFDBK 117 -BHE -PREEMPT

38 -CS2 78 -CDDS16 118 D14 D2

39 -CS3 79 -CDSETUP 119 D13 D1

40 vCC vCC 120 Ve 160 VCC
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4.4 Pinout List (by pin name)
Name Pin Name Pin Name Fin Name Fin
-ADL 91 Al4 123 ADSB 67 GND 4]
-BHE 117 AlS 129 AD9 68 GND 51
-BURST 151 Alé 135 AlE 27 GND 54
-CoDSi16 78 Al7 143 ARB/-GNT s GND §2
-CDSETUP 79 AlB 149 ARB0 145 GND 69
-CDSFDBK 7! Al9 155 ARB1 137 GND 81
-CHCK 112 A2 124 ARB2 131 GND 95
~CHCKIN 44 A20 3 AREB3 125 GND 98
-CMD 92 A2l 9 CDCHRDY 20 GND 104
-CsD 36 A22 14 CHRDYRTN 82 GND 109
-CS1 37 A23 17 CHRESET 56 GND 114
-CS2 33 A24 106 CLK 55 GND 121
-CS3 39 A25 105 DO 6 GND 122
-DACKD 28 A26 103 D1 159 GND 128
-DACK1 29 A27 102 D10 132 GND 134
-DACK2 30 A28 100 D11 127 GND 142
~-DACK3 31 A29 929 D12 126 GND 148
-DPAREN i2 A3 130 D13 110 GMND 154
-DS16RTN 86 A30 97 D14 118 LOCALINTO 76
-INITROM 26 A3l 96 D15 113 M/.IO 90
-IOR 2 Ad 136 D2 158 MADE24 o4
-1I0W 23 AS 144 D3 153 MFP0) 45
-IRQA 107 Ab 150 D4 152 MFFi 46
-IRQB 168 A7 156 D5 147 MFP2 47
-LBHE 42 A8 4 D6 146 MFP3 48
-MEMR 24 A9 10 D7 141 MFP4 49
-MEMW 25 ADO 57 Dg 140 MFP5 50
-PREEMPT 157 AD1 58 D9 133 MFP6 52
-S0 88 AD10 70 DPARD 7 MFP7 53
-S1 29 AD11 71 DPARI1 11 NC 138
-SDRO 84 AD12 72 DREQO 32 READY 43
-SDK1 85 ADI3 73 DREQL 33 TTLDIR g7
-SDSTROBE 93 AD14 74 DREQ2 K= vCC 21
-SFDBKRTN 83 AD15 75 DREQ3 35 vCC 40
Al 111 AD?2 59 GND 1 vCo 60
Al 116 AD3 61 GND 2 vCC 80
AlQ 15 AD4 63 GND 8 vCC 101
All 18 ADS 64 GND I3 vCC 120
Al2 110 AD6 65 GND 16 vCC 139
Al3 115 AD7 66 GND 19 vVCC 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 (open coliector, totem
pole, tri-state) and proper current drive as specified in the MicroChannel specification.

TP = Totem Pole
TS = TriState

OC = Open Coliector
MicroChannel PINS

Signal

Type

Description

A0-31

1/0

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 itis a
slave. As a bus slave, when this line is high the 82C614
ignores the A24-31 inputs and assumes they are ali low.
As a bus master, the §C614 drives MADE?24 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.

DPARO-1

1/0

Data Parity Bits 0-1. These signals represent the odd
garity of the lower 16 data bits on the MicroChannel for

oth 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)

) e

1/0

Arbitration Level 0-3. These lines are used by devices
arbitrating for control of the bus. The 82C614 drives and
receives these lines when it requests the bus. These lines
JRE, R - (. LAy IS, M i (e o ) S By 7. [eay Y
lldy DC CUOLICCLUU ULICUHLY W0 LLIC IVUILL U Adalllicl, L7TUA

OC.

ARB/-GNT

Arbitrate/Grant, When high, this line indicates that an
arbitration cycle is in progress. When low, the winning
device is granted the bus. This line may be connected”
directly to the MicroChannel.

-PREEMPT

1/0

Preempt. This line is driven low by devices rec*ucsting
the bus. The 82C614 drives and moritors this line in
accordance with the MicroChannel specification. 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
transfer on the bus is required, which is pretty much
anytime it becomes 2 bus master. This line may be
connected directly to the MicroChannel. 24mA OC,

-SDSTROEBE

Streaming Data Strobe. This line is driven low to
indicate that data is valid during a streaming data

P o - - .
transfer. The 82C614 drives this line when 1t is the

master during streaming data write cycles. This line must
be connected to the MicroChannel through a 24 ma
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 speed at which these transfers can
occur, The 82C614 supports 100ns streaming data
transfers when a master. The 82C614 is not a streaming
data slave, and therefore does not drive these lines.
These pins may be connected directly to the
Microghannel. 20K pullup resistors should be provided
on the board to satisfy the MicroChannel specification.
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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
transparent latches. The 82C614 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.

-CMD 1/0

Command. This signal provides the command timing
for MicroChannel cycles other than sireaming daia
cycles. When the 82C614 is the master it drives this line.
When 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

Status 0 and 1. These si carry the coded status (in
conjunction with M/-I/O) of the type of c{ycle 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
i\f.[icro.lc‘fshannel through a 24 mA bi-directional buffer.
mA TS.

M/-10 1/0

Memory/1/0. This signal indicates whether the current
cycle is a memory or I/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.

M/IO i) Decoded Command
Reserved
1/0 Write

‘.Iv LA N ¥}

1/O Read

- Inactive
Reserved
Memory Write
Memory Read
Inactive

Pt et b OO OO
HC!HQHOP*O&:
' -

et O D) e €D 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 external buffer to
connect to the MicroChannel. 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

ima te Vo aof nll nthar timac AmA TP
ALALW LD IUYY L dAdl LrLLllWwl Li3R1%Te TTALES A AL
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MicroChannel PINS (continued)

Signal

Type

D<scription

CHRESET

I

Channel Reset. This active high line indicates a bus
reset. At reset the 82C614 will down-load its
configuration registers from the INFTROM 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 D&-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 82C614 drives this line when it
is the master and receives it when it is a slave. This line
may be connected directly to the MicroChannel. 24mA
1.

-IRQA-B

System Interrupt Request. These lines are driven low to
cause an interrupt on the MicroChannel. They can be
activated by an end of process interrupt from any of the
DMA controllers or from any of the local bus interrupt
requests. If POS control of the interrupt level is desired,
additional System interrupt lines are available thron

the multifunction pins. These lines can be connecte
directly to the MicroChannel, Note that since thege lines
are open coliector, an external 4.7K ohm puli-up shouid
be used if these lines are not connected directly to the
MicroChannel. 24mA OC.

-CDDS16

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 all register accesses. It will also drive
it low for accesses to a local peripheral if that peripheral
is configured for a data size of 16 bits. Each )
Programmable decode may be individually programmed
for an 8 or 16 bit data size. The fixed deco&)es 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
operations. This line may be connected directly to the
icroChannel. 6mA TP.

-DS16RTN

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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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 may be connected
directly to the MicroChannel. 6mA TP.

-SFDBKRTN

I

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 actually
exists or not. If the slave does not exist, the 82C614 can
be programmed to indicate an error for that DMA
channel, to assert CHCK, or to ignore the error (for
diagnostic purposes).

CDCHRDY

Card Channel Ready. This siﬁ,nal is used by slave devices
to extend the current MicroChannel cycle. When this
signal is high, the device is "ready” and the cycle
completes. The 82C614 drives this signal whenitisa
slave. 6mA TP.

CHRDYRTN

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 parity error or error
from 2 device on the local bus. The 82C614 also receives
this pin, and checks it during each bus cycle when a bus
master. 24mA OC. ]

-CBSETUP

Card Setup. This signal is driven low to indicate that
access to the 82C614’s POS registers is required. When
CDSETURP is low, the 82C614 will only aliow 1/O
accesses to the POS register space and will only decode
address lines AQ-2.
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Adapter Logic Pins
Signal Type Description
ADO-15 1/0 Local Address/Data Bits 0-15. While the ALE si is

lan"jgh (and for some hold time) this bus contains a local
dress. While a read command is active, this bus is an
input, receiving data from the local peripheral or
memory. While 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 TS.

-LBHE 0] Local Byte High Enable. Active for byte accesses to an
odd location, or Word accesses. Note that to be
comg: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
advance whether the device is 8 or 16 bit). Inactive
during INIT ROM cycles (they are always even
%dsdresses). Does not need to be latched externally. 8mA

ALE o Local Address Latch Enable. This signal is used to latch
the local address from the 82C614 LADQ-15 lines. It is

active high, so that 373 type transparent latches may be
ead Am A TP

Hwhis TALIMA A LS

DREQ0-3 I DMA Request 0-3. These lines are used by peripheral
devices to request 2 DMA transfer. The direction of the
transfer is determined by the programming of the DMA
channei. Configuration registers individually program
these pins to be either edge triggered or level triggered.
They may be programmed to be active high or lowas a
block. The priority of these lines can be set to fixed or
rotating.

DACKO-3 o DMA Acknowledge 0-3. When an internal DMA
controlier is performing a local bus cycle, it's associated
DMA acknowledge is active. It is activated slightly after

tha addrase linae and rhin calante tn anenra that it tnaoolac
Ll AL Wdd LALiWA] SARRML WilllF Owinriviady W Wriadildw P46 AL LWyl

between consecutive bus cycles. The polarity of these
signals is programmable as a group. 4mA TP.

-IOR,-MEMR 1/0 1/0 and Memory Read Strobes. These lines provide the
timin%gr I/O and Memory reads. 8mA TS (-IOK), 4mA
TS (-MEMR).

-JOW, -MEMW 1/0 1/0 and Memory Write Strobes. These lines provide the

timinge far 1/0 and memarv write cveles. 8mA TS

LRV ELES gy Lo == A2llAV2 vaz¥ e ALLL

(-IOW), 4mA TS (-MEMW).
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Adapter Logic Pins (continued)

Signal Type Description

READY I Local Bas 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 decode have been
exhausted.

-CS0-3 0 Programmable Decodes 0-3. These four lines may be

programmed to provide a variety of MicroChannel slave
decoding functions climinatin%ztlhe need for address
decoding logic on the board. Each output can be
programmed to respond to an I/O or memory area, and
may be relocated by the POS bits. 4mA TP.

LOCALINTO 1 Local Interrupt 0. This input is used by the per;igheral
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.

-INITROM I/0 Initialization ROM Enable. Shortly after CHRESET
goes inactive the INIT ROM is downloaded into the
82C614. 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. 4mA TS.

CLK I Clock Input. This input is the master clock that drives
the MicroChannel state machine and all timing for the
82C614. It should be connected to a 40MHz ievel
clock.

-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 wiil
activate ~-CHCK on the MicroChannel if enabled. Ifitis
low during a bus cycle initiated by one of the 82C614
DMA controliers, it will set the CHCKIN bit of DMA
controllers Secondary Status register and optionally halt
the DMA controller.

MFP0-7 1/0 Mutti-Function Pins 0-7. These eight lines can be
rogrammed to a variety of functions to "customize” the
mterface to the adapter logic and peripheral chips. They

TR kﬂ MrEAATTraOrmMme [ 729 “'I"ﬂ‘f;f‘ﬂ C"III";'I ‘Fnﬂnf;nnc " a9n AEN
Wrllld L Pl. l.-‘l:?lmu.l.uvu wr ‘JIU' Al DLlWWAL LLALIWLEVSLLD ©hd 4AL L RAsl Y

function, Terminal count, more local address lines, focal
CPU interface support, etc. 4mA TS.

Revision 1.6 - Page79




82C614 Data Sheet PRELIMINARY

6.0  Operating Considerations
6.1  Absolute Maximum Ratings

Parameter Symbeol Min. Max. Units
Supply Voitage Voo - 70 v
Input Voltage Vi 05 535 v
Output Voltage Vo 0.5 55 v
Operating Temperature Tor -25° 85° C
Storage Temperatire Tso -40r 125¢ C

NOTE: Permanent device damage may occur if Abgolute Maximum Ratings are exceeded. Functional operation shoukd be restricted
to the conditions described under Operating Conditions.

6.2  Operating Conditions

Parameter Symbol Min. Max. Units
Supply Voltage . Ve 475 525 v
Ambient Temperature Ta 0 0 C

6.3  DC Characteristics (Tp = 0°Cto70°C; V. = 5V +/-5%)

Parameter Symbol Min. Max, Units
Tnput Low Voltage Vo - 08 v
Input High Voltage Vi 20 - v
Output Low Voltage Voo - 045 Vv i
Output High Voltage Vou 24 - v
Input Low Current In, - +10 uA
0 < Vi < V)

Power Supply Current @ 40MHz Iec mA
Output High-Z Leakape Current Ioz - +10 uA
(0 < Vy < Vo)

Static Power Supply Current Iecss mA

Iou and Ly, - Output drive capability (for both Vo and V)

Iy =lgg=4mA: -ADL, -CMD, -CS0-3, -INITROM, -MEMR, -MEMW, -S0-1, -SDSTROBE, ALE,
DACKO0-3, M/-10, MFPO-7, TTLDIR.

IoL=Iog=6mA:  -CDDSI6, -CDSFDBK, CDCHRDY.
IoL=Ioy=8mA:  -LBHE, -IOR, -IOW, AD0-15.

IoL=Ipg=24mA: -BHE, -BURST, -CHCK, -DPAREN, -IRQA, -IROB, -PREEMPT, A0-31, ARB(-3,
D0-15, DPARO-1, MADE?4, .
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820614 AC Characteristics (Ta =0°C to 70°C: Vec=5V +5%; CL=75pF)

7.0 AC CHARACTERISTICS
7.1  Local Bus Cycles (Normal Cycles)

READ/WRITE CYCLES | Min | Max | Units
ti00  ALE pulse width 40 - nS
101  AD(15:0) set-up to ALE inactive 30 | - nS
t102  AD(15:0) hold from ALE inactive 15 - nS
t103  -CSn, -BHE set-up to ALE inactive 30 - nS
1104  -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
t108  COMMAND pulse widih : 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 bold from COMMAND inactive 1 40 - nsS

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 AC Characteriz:"=s (Ta=0°C to 70°C; Vcc=5V +5%; CL=75pF)
Local Bus Cycles (Normal Cycles) continued
DREQ TIMING Min Max | Units
ti40  -DACKn active from DREQn active (all modes) 50 - nS
1141  DREQn inaciive from -DACKn aciive (modes 1 and 2) 0 - nS
t142  COMMAND inactive from DREQn inactive (mode 2) 50 - nsS
t143  DREQn inactive from -DACKn inactive (mode 3) - 9% | oS
t144  -TC active from COMMAND active - 60 BS
1145  -TC inactive from COMMAND inactive 15 - nS
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82C614 Data Sheet
82C614 AC Characteristics (Ta=9°C to 70°C; V=5V +5%:; CL=75pF)

7.2  Local Bus Cycles (Compressed Cycles)

REAL;/WRITE CYCLES Min Units
t100  ALE pulsc width 20 - nS
t101  AD(15:0) set-up to ALE inactive 15 - nS
ti02  AD(15:0) hold from ALE inactive 15 - nS
t103  -CSn, -BHE set-np to ALE inactive 15 - nS
1104  -CSg, -BHE set-up to COMMAND active 60 - nS
1105 COMMAND active delay from ALE inactive 40 - nS
t106 Read data valid from COMMAND active - 60 nS
t107  Recad data invalid from COMMAND inactive 0 15 nS
1108 COMMAND paulse width 90 nS
t109 -CSn, -BHE hold from COMMANED inactive 15 - nS
1110 -DACKs= set-up to COMMAND sctive 40 - nS
t111 -DACKn hoid from COMMAND inactive 15 - nS
1112 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
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82C614 AC Characteristics (Ta=0°C to 70°C; Voc=5V £5%; CL=75pF)

PRELIMINARY

Local Bus Cycles (Compressed Cycles) continued

DREQ TIMING Min Max| Units
t140  -DACKn active from DREQn active (all modes) 50 - nS
ti41  DREQa inactive from -DACKa aciive (modes 1 and 2) 0 - nS
t142  COMMAND inactive from DREQn inactive (mode 2) 50 - nS
t143  DREQn 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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82C614 Data Sheet

7.3  MicroChannel Bus Cycles (Slave Cycles)

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

1201 ;smtzlulx:s active from Address, M/-IO, -REFRESH and MADE24 10 - nS
1202  -CMD active from status active 55 - 1S
t202A  Status pulse width of an aborted cucle 85 - nS
1203 ;:jlj:‘)iL active from Address, M/-10, -REFRESH and MADE24 45 - nS
1204 -ADL active to -CMD active 40 - nS
1205 -ADL active from status active 12 - nS
1206  -ADL pulse width 40 - nS
t207  Status kold from -ADL inactive 25 - nS
1208  Address, M/-IO, -REFRESH, -BHE and MADE?4 hold from 25 - nS

-ADL inactive
t209  Address, M/-IO, -REFRESH, -BHE and MADE24 hold from 30 - nS
-CMD active

€210  Status hoid from -CMD active 30 - oS
1211 -BHE setup to -ADL inactive 40 - ns
1212  -BHE setup to -CMD active 40 - nS
1213  -CDDS16 active from Address Bus and M/-IO valid - 55 nS
t213R  -DS16RTN active from Address Bus and M/-10 valid - 75 ns
t214  -CDSFDBK active from Address Bus and M/-IO valid - 60 nS
t214R -SFDBKRTN active from Address Bus and M/-IO valid - 80 nS
t215 -CMD active from Address valid 85 - ns
216  -CMD pulse width 90 - nS
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82C614 AC Characteristics (Ta=0°C to 70°C; Vcc=5V +5%; CL=75pF)

PRELIMINARY

MicroChannel Bus Cycles (Slave Cycles) continued

BASIC TRANSFER DEFAULT CYCLES Min | Max| Units
(200 ns Minimum)
t217  Write Data setup to -CMD active 0 - nS
t218  Write Data hold from -CMD inactive 30 - nS
1219  Status active to Read Data valid (access time) - 125 | =S
(valid only when 202 less than 65aS)
1220  Read Data valid from -CMD active - 60 nS
t221  Read Data hold from -CMD inactive 0 - nS
t222  Read Data Bus tri-state from -CMD inactive - 40 nS
1223  -CMD active to next -CMD active 190 - nS
223A -CMD inactive to next -CMD active 80 - oS
t1223B  .CMD inactive to next -ADL active 40 -
1224  Next status active from status inactive 30 - nsS
1225  Next status active to -CMD inactive - 20 nS
BASIC TRANSFER SYNCHRONOUS-EXTENDED Min Max | Units
CYCLES (300 ns Minimum)
1216A -CMD pulse width 190 - nS
1226  CDCHRDY inactive from Address Bus valid - 60 nsS
1226R CHRDYRTN inactive from Address Bus valid - 80 nS
t227 CDCHRDY inactive from status valid and previous -CMD 0 30 ns
inactive (valid only when 201 greater than 30aS)
t227R CHRDYRTN inactive from status valid and previous -CMD 0 50 uS
inactive (valid only when 1201 greater than 30aS)
1228  CDCHRDY active from -CMD active 0 30 nS
t228R CHRDYRTN active from -CMD active 0 50 nS
228D Read Data valid from -CMD active (used with t228) 0 _166 nS
1235  CDCHRDY active from CDCHRDY inactive 0 35 us
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82C614 AC Characteristics (Ta=0°C 1o 70°C; Voc=5V +5%; CL=75pF)

82C614 Data Sheet

MicroChannel Bus Cycles (Slave Cycles) continued

BASIC TRANSFER ASYNCHRONOUS-EXTENDED Min Max | Unifs

CYCLES (> 300 ns Minimom)

t216A  -CMD pulse width 190 | - nS

1226  CDCHRDY inactive from Address Bus valid - 60 nS

1226R CHRDYRTN inactive from Address Bus valid - 80 nS

1227 CDCHRDY inactive form status valid and previous -CMD 0 30 nS
inactive (valid only when 1201 greater than 30nS)

1227R  CHRDYRTN inactive from status valid and previous -CMD 0 50 nS
inactive (valid only when t201 greater than 30zS)

1229S  Read Data from slave valid from CDCHRDY active - 60 nS

1229M Read Data valid to master from CHRDYRTN active - 60 nS

1229A -CMD inactive from CHRDYRTN active 60 - nS

1235  CDCHRDY active from CDCHRDY inactive 0 35 uS
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82C614 AC Characteristics (Ta =0°C to 70°C; Vcc=5V +5%; CL=75pF)

MicroChannel Bus Cycles (Slave Cycles) continued

BASIC TRANSFER ARBITRATION CYCLES Min | Max{ Units

{DMA SLAVE)
240  -PREEMPT active to EOT (channel release) 0 7.8 uS
1241  ARB/-GNT in the ARB state from EOT (channel release) 30 - nS
1242  -PREEMPT inactive from ARB/-GNT in the -GNT state 0 50 nS
t242A -PREEMPT inactive to status inactive 20 - nsS
t242B -PREEMPT active from status inactive (compete for the 10 - nS
channel after the inactive state)
1243 -BURST active from ARB/-GNT ia the -GNT state - 50 nS
1244  ARB/-GNT in ARB state 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 ] 50 nS
1246  Driver turn-off delay from ARB/-GNT in ARB state 0 50 nS
1247  Driver turp-off delay from higher priority line 0 50 nS l
1248 Arbitration bus stable before ARB/-GNT in -GNT state 10 - nS
1249  Tri-state drivers from ARB/-GNT in ARB state - 50 nS 1
BASIC TRANSFER FIRST CYCLE AFTER GRANT Min | Max | Units
{DMA SLAVE)
t202A  Status pulse width of an aborted cycle 85 - S 1
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 ‘
1243C DMA controlier delay 30 - nS
t2435¢  Status inactive from ARB/-GNT in the -GNT state 145 - nS
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82C614 Data Sheet

82C614 AC Characteristics (T4 =0°C to 70°C; Vec=5V +5%; CL=75pF)

MicroChannel Bus Cycles (Slave Cycles! continued

DIRECT MEMORY ACCESS SINGLE DMA TRANSFER Min | Max| Units

(DMA-Controller Controlled)

1250  -BURST activated by the DMA controller from the first - 30 nS
-CMD active

t251  -BURST released by the DMA controller from the last - 40 nS
status active

1252  “TC setup to -CMD inactive (slower than 2008S cycles) 30 - nS

1252D -TC setup to -CMD inactive (20008 cycles only) 15 - nS

t253  -TC hold from -CMP inactive 10 - BS

DIRECT MEMORY ACCESS BURST DMA TRANSFER Min | Max| Units

(DMA-Controller Terminated)

1252 -TC setup to -CMD inactive (slower than 200nS cycles) 30 - nS

1252D -TC setup to -CMD inactive (200nS cycles only) 15 - nS

t253  -TC hold from -CMD inactive 10 - nS

1254  _BURST released by the DMA slave from -TC active - 30 10

DIRECT MEMORY ACCESS BURST DMA TRANSFER Min | Max | Units

(DMA-Slave Terminated)

(Default Cycle, 200 ns)

t255  -BURST rcleased by the DMA slave from the last /O - 40 nS
cycle status active (default cycle only)

1255A -BURST released by the DMA slave from I/O address - 70 nS
valid for the last I/O cycle (default cycle only)

1256  -BURST inactive to -CMD inactive 35 - nS

1258  -BURST redrive from -CMD active - 30 oS
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82C614 AC Characteristics (T4 =0°C to 70°C; Vcc=5V +5%; Cp=75pF)

MicroChannel Bus Cycles (Slave Cycles) continued

DIRECT MEMORY ACCESS BURST DMA TRANSFER Min | Max| Units
(DMA-Slave Terminated)
(Synchronous-Extended Cycle, 300 ns)
1255E -BURST released by the DMA slave from the last [/O - 80 oS
-CMD active (extended cycles only)
1256  -BURST inactive to ~-CMD inactive 35 - oS
DIRECT MEMORY ACCESS BURST DMA TRANSFER Min | Max{ Units
{DMA-Slave Terminated)
(Asynchronous-Extended Cycle, > 300 ns)
1255X -BURST rcleased by the DMA slave before CDCHRDY active 50 - nS
(asynchronous-extended cycles only)
256  -BURST inaciive to -CMD inaciive 35 - nS
SYSTEM CONFIGURATION CYCLES Min | Max | Units
1216A -CMD pulse width 190 - oS
t228D Read Data valid from -CMD active - 160 nS
t229S Read Data from slave valid from CDCHRDY active - 60 nS
t229M Read data valid to master from CHRDYRTN active - 60 nS
t260  CHRESET active pulse width 100 - nS
t261 . -CDSETUP active to -ADL active 15 - ns
1262 -CDSETUP hold from -ADL inactive 25 - nS
t263  -CDSETUP hold from -CMD active 30 - nS
1264  -CDDSI6 active from ~-CDSETUP active - 25 nS
1265  CDCHRDY inactive from -CDSETUP active and status active - 45 nS
t265A CHRDYRTN inactive from -CDSETUP active and status active | - 25 nS
{266  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 AC Characteristics (Ta=0°C to 70°C; Vcc=5V +5%; CL=75pF)

82C614 Data Sheet

MicroChannel Bus Cycles (Slave Cycles) continued

DATA PARITY CHECKING (READ) CYCLES Min | Max | Units
1290  -DPAREN active from -CMD active (default cycle) 0 60 nS
290  -DPAREN active from -CMD active (sync-extended cycle) 0 160 nS
1290  -DPAREN active from -CMD active (async-extended cycle) 0 - nS
t290A. -DPAREN active to CDCHRDY active (async-extended cycle) - 0 nS
1291  -DPAREN inactive from -CMD inactive 0 40 nS
1292  -DPAREN tri-stated from -CMD inactive 0 80 nS
t293  .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 puise width 50 - nS
t300P -CHCK active from -CMD and -DPAREN active 0 50 nS
t301  -CHCK disabled from -CMD inactive 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 (syac-extended cycle) 0 150 | oS
1302  -CHCK active from CDCHRDY active - 50 nS
(async-extended and streaming data cycles)
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3%82}2 R%t%fsh::::teﬁstics (Ta=0°C to 70°C; Vec=5V +5%; CL=75pF) PRELIVIINARY
74  MicroChannel Bus Cycles (Master Cycles)
BASIC TRANSFER DEFAULT CYCLES Min Max | Units
(200 ns Minimum)
t501 Status active from Address, M/-IO, -REFRESH and MADE24 10 - nS
vaha
t502  -CMD active from status active 55 - nS
t502A  Status pulse width of an aborted cycle 85 - nS
t503 ::[]_;L active from Address, M/-10, -REFRESH and MADE24 45 - nS
t504  -ADL active to ~-CMI) active 40 - nS
t505  -ADL active from status active 12 - nS
t506  -ADL pulse width 40 - nS
t507  Status hold from -ADL inactive 25 | - nS
t508  Address, M/-10, -REFRESH, -BHE and MADE?24 hold from 25 - nS
-ADL inactive
t509  Address, M/-10O, -REFRESH, -BHE and MADE24 hold from 30 - nS
-CMD active
t510  Status hold from ~CMD active 30 - nS
t511  -BHE sctup to -ADL inactive 40 - nS
t512  -.BHE setup to -CMD active 40 - nS
t513  -CDDSI16 active frOI:;l Address Bus a;nd M/-IO valid - 55 S
tS13R  -DS16RTN active from Address Bus and M/-IO valid - 75 nS
t514  -CDSFDBK active from Address Bus and M/-10 valid - 60 nS
t514R -SFDBKRTN active from Address Bus and M/-IO valid - 80 nS
t515  -CMD active from Address valid 85 - ns
t516  -CMD pulse width 920 - oS
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PRELIMINARY .
82C614 AC Characteristics (Ta=0°C to 70°C; Voc=5V +5%; CL="75pF)

82C614 Data Sheet

MicroChannel Bus Cycles (Master Cycles) continued

BASIC TRANSFER DEFAULT CYCLES

CDCHRDY active from CDCHRDY inactive

(200 w5 Minimam Min | Max | Units
t517  Write Data setup to -CMD active 0 - nS
t518 Write Data hold from -CMD inactive 30 - nS
t519  Status active to Read Data valid (access time) - 125 nS
{valid ooly when 202 lecc than 635n8)
t520  Read Data valid from -CMD active - 60 nS
1521 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 - oS
t524  MNext status active from status nactive 20 - aS
1525  Next status active to -CMD inactive - 20 nS
BASIC TRANSFER SYNCHRONOUS-EXTENDED Min | Max| Units
CYCLES (300 ns Minimuom)
tS16A -CMD pulse width 190 - nS
t526 CDCHRDY inactive from Address Bus valid - 60 nS
t526R CHRDYRTN inactive from Address Bus valid - 80 nS
527 CDCHRDY inactive from status valid and previous -CMD 0 30 nS
inactive (valid only when t201 greater than 300S)
t527R  CHRDYRTN inactive from status valid and previous -CMD 0 50 nS
inactive (valid only when t201 greater than 30nS)
t528  CDCHRDY active from -CMD active 0 30 nS
t528R  CHRDYRTN active from -CMD active 0 50 nS
t528D Read Data valid from -CMD active (used with 1228) 0 160 nS
t535 0 35 usS
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82C614 Data Sheet

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

PRELIMINARY

MicroChannel Bus Cycles (Master Cycles) continued

BASIC TRANSFER ASYNCHRONOUS-EXTENDED Min Max | Units

CYCLES (> 300 ns Minimum)

t516A -CMD pulse width 190 - nS

t526  CDCHRDY inactive from Address Bus valid - 60 oS

t526R CHRDYRTN inactive from Address Bus valid - 80 nS

1527  CDCHRDY inactive form status valid and previous -CMD 0 30 nS
inactive (valid only when 1201 greater than 30nS)

1527R  CHRDYRTN inactive from status valid and previous -CMD 0 50 nS
inactive (valid only when t201 greater than 30nS)

t529S  Read Data from slave valid from CDCHRDY active - 60 nS

tS29M Read Data valid to master from CHRDYRTN active - 60 nS

t529A .CMD inactive from CHRDYRTN active 60 - oS

t5335  CDCHRDY active from CDCHRDY inactive 0 3.5 usS
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PRELIMINARY
82C614 AC Characteristics (Ta=0°C to 70°C; Vee=5V +5%; CL=75pF)

82614 Data Sheet

MicroChannel Bus Cycles (Master Cycles) continued

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

t540  -PREEMPT active to EOT (chanael release) 0 7.8 us
t541  ARB/-GNT in the ARB state from EOT (channel release) 30 - nS
1542  -PREEMPT inactive from ARB/-GNT in the -GNT state 0 50 nS
t542A -PREEMPT inactive to status inactive 20 - nS
1542B -PREEMPT active from status inactive (compete for the 10 - nS

channel after the inactive state) '

{543  -BURST active from ARB/-GNT in the -GNT state - 50 nS
1544  ARB/-GNT in ARB state 100 - nS
t545  Driver turn-on delay from ARB/-GNT in ARB state 0 50 nS
t545A Driver turn-on delay from lower priority line 0 50 nS
t546  Driver turn-off delay from ARB/-GNT in ARB state 0 50 ns
t547  Driver turn-off delay from higher priority line 0 50 nS
t548  Arbitration bus stable before ARB/-GNT in -GNT statc 10 - nS
t549  Tri-state drivers from ARB/-GNT in ARB state - 50 nS
BASIC TRANSFER FIRST CYCLE AFTER GRANT Min Max ] Units
(DMA SLAVE)

t502A  Status pulse width of an aborted cycle 85 - ns
t543A  Address Bus valid from ARB/-GNT in the -GNT state 0 - ns
t543B -CMD active from ARB/-GNT in the -GNT state 115 - nS
t543C DMA controlier delay 30 - aS
t543D  Status inactive from ARB/-GNT in the -GNT state 145 - nS
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82C614 Data Sheet PRELIMINARY
82C614 AC Characteristics (Ta =0°C to 70°C; Voc=5V +5%; CL=75pF)
MicroChannel Bus Cycles (Master Cycles) continued
DIRECT MEMORY ACCESS SINGLE DMA TRANSFER Min Max | Units
(DMA-Controller Controlled)
t550  -BURST activated by the DMA controller from the first - 30 nS
-CMD active
t551  -BURST released by the DMA coatroller from the Last - 40 nS
status active
t552  -TC setup to -CMD inactive (slower than 200nS cycles) 30 - nS
t552D -TC setup to -CMD inactive (200nS cycles only) 15 - nS
1553  -TC hold from -CMD inactive 10 - nS
DIRECT MEMORY ACCESS BURST DMA TRANSFER Min | Max| Units
(DMA-Controller Terminated)
t552  -TC setup to -CMD inactive (slower than 200nS cycies) 30 - nS
t552D -TC setup to -CMD inactive (200aS cycles only) 15 - nS
t553  -TC bold from -CMD inactive 10 - nS
t554  -BURST reieased by the DMA slave from -TC active - 30 nS
DIRECT MEMORY ACCESS BURST DMA TRANSFER Min Max | Units
(DMA-Slave Terminated)
(Default Cycle, 200 ns)
t555  -BURST released by the DMA slave from the last I/O - 40
" cycle status active (default cycle only)
t555A -BURST released by the DMA slave from 1/0 address “ 70
valid for the last I/O cycle (default cycie only)
t556  -BURST inactive to -CMD inactive 35 - nS
1558 -BURST redrive from -CMD active - 30 nsS
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PRELIMINARY 82C614 Data Sheet
82C614 AC Characteristics (Ta=0°C to 70°C; Vce=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)
tS55E -BURST released by the DMA slave from the last I/O - 80 ns
-CMD active (extended cycles only)
t556  -BURST inactive to -CMD inactive 35 - nS
DIRECT MEMORY ACCESS BURST DMA TRANSFER Min | Max | Units
(DMA-Slave Terminated)
(Asynchronous-Extended Cycle, > 300 ns)
t555X -BURST released by the DMA slave before CDCHRDY active | 50 - n$
(asynchronous-extended cycles only)
t556.  -BURST inactive to -CMD inactive 35 - nS
SYSTEM CONFIGURATION CYCLES Min | Max| Units
tS16A -CMD pulse width | 190 | - n$
1528D Read Data valid from -CMD active - 160 | bS
£529S  Read Data from slave valid from CDCHRDY active - - 60 as
t529M Read data valid to master from CHRDYRTN active - 60 nS
t560  CHRESET active pulsc width 100 | - nS
t561  -CDSETUP active to -ADL active 15 - nS
t562  -CDSETUP hold from -ADL inactive | 25 - nS
t563  -CDSETUP hold from -CMD active 30 - nS
t564  -CDDSI16 active from -CDSETUP active - 25 nS
t565  CDCHRDY inactive from -CDSETUP active and status active | = 45 nS
1565A. CHRDYRTN inactive from -CDSETUP active and status active | - 25 nS
t566  Adapter ID valid 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 CrA=0°C to 70°C; V=5V +5%:; CL=75pF)

PRELIMINARY

MicroChannel Bus Cycles (Master Cycles) continued

STREAMING DATA TRANSFERS Min Max | Units

1522  Data bus tri-state from -CMD inactive 0 40 oS

+S70 LCTVD N 1Y ned _ALCTYD walid fonee _ AT antiea felave Aanlad 0 AN n<

Tk £ S 'Dul.\\u,.l.} CLAANE TiVALRASE% Vaillul LEWFALL —f A Ay AWALY W \mﬂ'v UI.I.I.JJ u TEW ARAF

t570A -SDR(0,1) and -MSDR valid from -ADL active (masters only, 0 115 nS
for deferred cycle use)

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

t571A  -80, -S1 inactive from last -SDSTROBE fall (master - 10 nS
terminated cycle)

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

t572  -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 adtive from CHRDYRTN adii G - nS

1574 -SDSTROBE period 100 - nS

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

t579  Status inactive from -CMD active {master-terminated - 7.8 uS
cycle)

1580 -TC active from last -SDSTROBE fall - 60 nS

t581  -TC hold from -CMD inactive 10 - ns

t582A  A(0-31) tri-stated from CDCHRDY active 0 - ns
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PRELIMINARY
82C614 AC Characteristics (Ta=0°C to 70°C; Vo=5V +5%; CL=75pF)

82C614 Data Sheet

MicroChannel Bus Cycles (M =r Cycles) continued

STREAMING DATA TRAN: . SRS Min | Max| Units
t574  .SDSTROBE period 100 - nS
t1574A -CMD inactive from last -SDSTROBE fall 100 - nS
t575  -SDSTROBE active 35 - nS
t57SA _SDSTRORE inactive 35 - nS
t575B -SDSTROBE inactive to -CMD inactive 35 - nS
t576  Send Data valid from -SDSTROBE fall - 60 nS
t576A CDCHRDY valid from -SDSTROBE fall 3 25 nS
t576B CHRDYRTN valid from -SDSTROBE fall 3 45 nS
1577  Send Data and CDCHRDY hold from -SDSTROBE fall 10 - nS
t577A  Write Data hold from ~CMD inactive 11 - ns
t577B  Read data hold from -CMD inactive 7 - nS
t578  Receive Data valid before -SDSTROBE fall 25 - nS
t578 A 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; Vec=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 cycie) 0 60 nS
t590  -DPAREN active from -CMD active {(sync-extended cycle) 0 160 S
1590 -DPAREN active from -CMD active (async-extended cycle) 0 - ns
t5S90A -DPAREN active to CDCHRDY activc (async-extended cycle) - 0 nS
t591 -DPAREN inactive from -CMD inactive 0 40 nS
t592  -DPAREN tri-stated from -CMD inactive 0 80 oS
1593  -DPAREN tri-stated from -DPAREN active 20 - nS
DATA PARITY CHECKING (WRITE) CYCLES Min | Max{ Uniis
t594  -DPAREN active from -CMD active - 20 nS
t595 -DPAREN active from -ADL active 40 - nS
t596  -CMD active from write data sctup 15 - as
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 - nS
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PRELIMINARY

$2C614 Data Sheet

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

MicroChannel Bus Cyci-s (Master Cycles) continued

CHANNEL-CHECK TIMING (DEFAULT CYCLES) Min Max | Units
t600  -CHCK active from -CMD active 0 50 ns
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
t599  .CHCK active from -CMD active 0 - oS
* (async-extended and streaming data cycles)
t599S -CHCK active from -CMD active (sync-extended cycle) 0 150 nS
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 - 50 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

3.0 TIMING DIAGRAMS
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PRELIMINARY 82C614 Data Sheet

—Fie\ F—tuz—}—\—-
ALE : \
109 . ,
—-MEMR A\ A
\ 4
—INITROM . )
- t121 K £ 102 3 t1E86 5 e e 187
~ADe . AaD7 N,
X row AoDR ) ) N
QD 1_6 N ROM ADDR ,
Ab&-12 __/ N ROM ADDRESS X
AD13-15 — A \ - /

8.3 i0CAL. BUS INIT ROM TIMING

Revision 1.6 | Page 103




82C614 Data Sheet

PRELIMINARY

—
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PRELIMINARY

82C614 Data Sheet

Appendix A

This appendix contains the following:

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

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

82CBE14 BUS MASTER MicroCHIP
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82C614 Data Sheet PRELIMINARY

SINGLE SHEET SCHEMATIC EXAMPILLE
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82C614 Data Sheet

N ] s ) . ) . 0
Qoww vu¥ g vsunSunleafe-S3wo ; . CZ-2EEZ
823y<28ayeBaauns mmumemmemmmmms&mmmmmma
' . e &% q e g ' P @ & a b
! i =
aND m 3 m 5 20A
, * dni3sad
a_vz_w : 915409
v 804509
£aYY 0LNNO
210 sIgy
e1Q v
e
m_,Jw Y 2rav
__w s
28y :
oig w%
5 gav
i
. aqv
. 0. ,
fi + & F i
: y— —— N
j JOA [Te] > OND
8Q O Z ” £QV
10 8 W oA
it ©® & P oV
o - o
oy
2 5
) Ld3n
aNo
Biv wmuw
9y
. Gd4W
o
hﬁc ZdIN
2
o NI¥OHO*
mm Waaud >mou%m
1Q 3 N
3 o Z aNoe
! :oc253E, 58080508
og DneQn-000rEHREwleeuuung: Q
5q B8t 532895558859 4243553555E0RYES

ey

Page 109

L6

vision

Re

R



82C6a14 Data Sheet

PRELIMINARY

REVISIONS

Y. ] oo

ATE APPROVED

- A

Non-

Lesd Width

Pin 1

Note 1:

Note 2:

J‘
Lzad Pitch
0.65 (0.0256)

Accumulative

030 £0.10 T
{6.012 £0.004)=

Lead Length
See Note 2
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Footprint

Package Body Size = 28 +0.2/-0.4 (1.102 +0.008/-0.016) (Swire)

Package Body Size = 28 0.2 (1.102 £0.008) (AN Other Package Vendors)
Lead Length = 0.6 0.3 (0.024 £0.012) (Packagc Vendor = Seiko)
Lead Length = 0.7 $0.2 (0.028 £0.008) (Package Vendor = Yamaha)
Lesd Length = 0.8 £02 (0.031 £0.008) (Al Other Package Vendors)
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160 Pin Plastic Flat Package (Squarse)
DOCUMENT NO: MFG40001
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