g

%

N

el L)

SHORT
FORM
CATALOG

1990



Chips and Technologies, Inc. is
the world's leading supplier of
proprietary VLS| hardware and
integrated software solutions for
high performance microcom-
puter systems based on
evolving industry standard
architectures.

This catalog contains an
overview of Chips’ product
offering, spanning entry level,
midrange, and high-
performance applications in
notebook, laptop and desktop
computers.

For more detailed information
on Chips’ products, please
complete the order form found
in the back of this catalog or
contact the Chips’
representative in your area.
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CS8220: PC/AT COMPATIBLE CHIPSet
82C201,82C201-10/82C202/82A203/82A204/82A205

Fully IBM®PC/AT Compatible

8 Flexible Architecture allows usage in any
iAPX 286 Design

m Early ALE Generation
m  Early RAS Generation

B Low Power CMOS Process Technology for
82C201 and 82C202, and Advance Low
Power Schottky Process Technology for
82A203, 82A204 and 82A205

The CS8220 PC/AT compatible CHIPSet is a
5 chip LSI implementation of most of the
MSI/SSI logic used to control the IBM Per-
sonal Computer AT. The flexible architecture
of the CHIPSet allows it to be used in any
iAPX 286 based system design. The 82C201
and 82C202 perform the functions of the Intel
82284 Clock Generator and Ready interface,
82288 Bus Controller foriAPX286 processors,
8284A Clock Generator and Driver, and
replace 30 other MSI/SSI devices in the IBM
PC/AT design. Significant new features have
been added to enhance system performance
while still maintaining PC/AT compatibility

The 82C201 isthe standard 8 MHz device. The
82C201-10 will operate with a system clock
frequency of 10 MHz.

Twosignals, ALE and RAS can be altered with
the activation of the Early Mode select line

® 10 or 8 MHz with One Wait State or
6 MHz with Zero Wait State Capability

Complete System Board Memory Decode
Configurable RAM Selects

16 Bit to 8 Bit Conversion Logic

Variable Wait State Selection

24 mA Sink and -3.3 mA Source Current
for System Bus outputs

® Single 5 Volit Supply

(EMODE). When EMODE is low, both signals
become valid before the normal ALE and RAS
signals. This allows the use of 120nsec DRAMS
in a 6MHz zero wait state system or 150nsec
DRAMs ina8 MHz one wait state system. The
10 MHz one wait state system using 82C201-
10 will require 120nsec DRAMSs. Variable wait
state selection is also provided to
accommodate slower memories and periph-
erals where necessary.

The 82A203, 82A204, and 82A205 include
most of the buffers and drivers required in an
IBM PC/AT compatible design. Advanced
Schottky Bipolar process technology is used
to implement these devices, allowing high
speed and high source (-3.3mA) and sink
(24mA) current capability.
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Figure 1. CS8220 PC/AT Block Diagram
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CS8221 NEW ENHANCED AT (NEAT) CHIPSet
82C211/82C212/82C215/82C206 (IPC)

100% IBM PC/AT Compatible New En-
hanced CHIPSet for 12 MHz to 16 MHz
systems

Supports 16 MHz 80286 operation with only
0.5-0.7 wait states for 100ns DRAMs and 12
MHz operation with 150ns DRAMs, 0 wait
state 12 MHz operation with 80ns DRAMs

Separate CPU and AT Bus clocks

Page Interleaved Memory supports single
bank page mode, 2 way and 4 way page
interleaved mode

Integrated Lotus®-Intel®-Microsoft® Expanded
Memory Specification (LIM EMS™)
Memory Controller Supports EMS 4.0

The CS8221 PC/AT compatible NEAT
CHIPSetis an enhanced, high performance 4
chip VLSI implementation (including the
82C206 IPC) of the control logic used on the

Software Configurable Command Delays,
Wait states and Memory Organization

Optimized for OS/2 operation

Shadow RAM for BIOS and video ROM to
improve system performance

Complete AT/286 system board requires
only 28 logic components plus memory
and processor

Targeted at Desktop PC/ATs, Laptops and
CMOS Industrial Control Applications

Available as four CMOS 84-pin PLCC or
100-pin PFP components.

IBM PC/AT. The flexible architecture of the
NEAT CHIPSet allows it to be used in any
80286 based system.
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Figure 1. CS8221 NEAT Block Diagram
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The CS8221 NEAT CHIPSet provides a com-
plete 286 PC/AT compatible system, requir-

ingonly 24 logic components plusmemory devices.

The CS8221 NEAT CHIPSet consists of the
82C211 CPU/Bus controller, the 82C212
Page/Interleave and EMS Memory controller,
the 82C215 Data/Address buffer and the
82C206 Integrated Peripherals Controller (IPC).

The NEAT CHIPSet supports the local CPU
bus, a 16 bit system memory bus, and the AT
buses as shown in the NEAT System Block
Diagram. The 82C211 provides synchroniza-
tion and control signals for all buses. The
82C211 also provides an independent AT bus
clock and allows for dynamic selection bet-
ween the processor clock and the user select-
able AT bus clock. Command delays and wait
states are software configurable, providing
flexibility for slow or fast peripheral boards.

The 82C212 Page/Interleave and EMS Memory
controller provides an interleaved memory
sub-system design with page mode operation.
It supports up to 8 MB of on-board DRAM
with combinations of 64Kbit, 256Kbit and 1Mbit
DRAMSs. The processor can operate at 16MHz
with 0.5-0.7 wait state memory accesses, using
100 nsec DRAMs. This is possible through
the Page Interleaved memory scheme. The
Shadow RAM feature allows faster execution
of code stored in EPROM, by down loading
code from EPROM to RAM. The RAM then
shadows the EPROM for further code execu-
tion. In a DOS environment, memory above
1Mb can be treated as LIM EMS memory.

The 82C215 Data/Address buffer provides the
buffering and latching between the local CPU

address bus and the Peripheral address bus.
It also provides buffering between the local
CPU data bus and the memory data bus. The
parity bit generation and error detection logic
resides in the 82C215.

The 82C206 Integrated Peripherals Control-
ler is an integral part of the NEAT CHIPSet. It
is described in the 82C206 Integrated Periph-
erals Controller data book.

System Overview

The CS8221 NEAT CHIPSet is designed for
use in 12 to 16 MHz 80286 based systems
and provides complete support for the IBM
PC/AT bus. There are four buses supported
by the CS8221 NEAT CHIPSet as shown in
Figure 1: CPU local bus (A and D), system
memory bus (MA and MD), I/O channel bus
(SA and SD), and X bus (XA and XD). The
system memory bus is used to interface the
CPU to the DRAMs and EPROMSs controlled
by the 82C212. The I/0 channel bus refers to
the bus supporting the AT bus adapters which
could be either 8 bit or 16 bit devices. The X
bus refers to the peripheral bus to which the
82C206 IPC and other peripherals are attached
in an IBM PC/AT.

Notation and Glossary

The following notations are used to refer to
the configuration and diagnostics registers
internal to the 82C211 and 82C212:

REGnNH denotes the internal register of index
n in hexadecimal notation.

REGnH<x:y> denotes the bit field from bits x
to y of the internal register with index n in
hexadecimal notation.

1-4



CS8223/CS8283 LeAPset/LeAPset-sx CHIPSet
LAPTOP SUPPORT CIRCUITS

m Part of a complete laptop solution from
Chips and Technologies

m Optimized power conservation

— Sleep mode for short intervals of
power reduction

— Stand-by mode for maximum power
savings

— Support for slow refresh DRAMs

— Software selectable operating
frequency

— Auto-power off for display backlight

— Power-on at user request, after a
programmable interval or in response
to a modem ring

m 100% PC/AT compatible

m Supports both the "286/°C286 and the
"386SX

m Multiple speeds: 12, 16 and 20 MHz
m Optimizations for 0S/2™

The LeAPset package of integrated circuits is
the first complete solution for full-function
battery-powered portable computers. All of
the CPU and AT bus control functions,
memory control logic, VGA graphics,
peripheral supportand special laptop features
are integrated into 6 CMOS flat-pack devices.

LeAPset CS8223 supports the 80286 and the
802C286 while LeAPset-sx CS8283 supports
the 80386SX. Both work together with the
82C601 Multifunction Controller, the 82C455
Flat Panel/CRT VGA Controller and the
82C456 Advanced Flat Panel/CRT Controller.
Using the LeAPset solution, acomplete laptop
motherboard requires a total of only 29 ICs
plus memory.

Four chips are included in the LeAPset system
controller circuits: the 82C242 data/address
buffers and bus conversion logic, the 82C636
Power Control Unit (PCU) and the 82C206
Integrated Peripheral Controller (IPC) and the
appropriate CPU/bus/memory controller.The

m Full support for EMS 4.0

m High-performance, low-power memory
controller

— Page interleaving increases
performance

— Slow access DRAMSs reduce costs

— Slow refresh DRAMSs reduce power
consumption

m Backward-compatible with NEAT
CHIPSet

m Compatible with other members of
CHIPS’ laptop solutions

— 82C455 Flat Panel/CRT VGA
Controller

— 82C456 Advanced Flat Panel/CRT
Controller

— 83C601 Multifunction Controller
m Convenience features

— Security password support

— ROM/RAM card

82C241 is the CPU controller used with the
'286 and containedinthe CS8223. The 82C841
is the CPU controller used with the '386SX
and contained in the CS8283.

Power Saving Features

Both CHIPSets support features tailored for
laptops, such as power conservation features
to increase battery life. Such features include
sleep mode, stand-by mode and automatic
shut-off for power-hungry devices.

In sleep mode, clocks to static devices (such
as the 'C286) are shut off. Clock to dynamic
devices (such as the '386SX) are reduced to the
1/2, 1/4 or 1/8 of normal operating frequency.

In stand-by mode, all devices except DRAM
and memory controller chips are powered off;
DRAM chips are refreshed. The state of the
machine, including the display buffer, can be
saved in battery-backed slow refresh DRAMs.
After the user strikes the power switch, a




CHIPS

programmed interval or the telephone lines to
the modemring, power isturned back on, state
isrestored and the application can be resumed
where it was left off.

Power-hungry subsystems such as the display
backlight can be automatically shut off. For
example, if the user does not strike a key within
a programmed interval, the LeAPset PCU
will automatically turn off power to the back-
light. If the power has been shut off, power is
restored as soon as the user strikes any key.

Board Space

When using the LeAPset system, the designer
can take advantage of several features to help
reduce space on the main system board. For
example, both system and VGA BIOS can be
squeezed into a single 128 kilobyte EPROM. In
addition there are several programmable
decoders that can be used to replace external
SSI for decoding addresses to subsystems on
the motherboard. All LeAPset circuits are
packaged in space-saving surface mount flat
packs.

Performance Features

The LeAPset circuits are backward-com-
patible with the NEAT CHIPSet CS8221; all

LeAPset internal registers are a superset of
NEAT registers. As a result, all of the perfor-
mance features that have been designed into
the NEAT CHIPSet are available for laptops.
These features include optimization for 0S/2,
2-way and 4-way page interleaving, shadow
RAM and software-selectable command
delays, wait states and memory organizations,
and 4 on-chip EMS page registers.

Complete Solutions

Because optimum designs must take into ac-
count system-wide issues, CHIPS offers com-
plementary integrated circuits and services.
The 82C455 VGA Flat Panel/CRT Controller
and the 82C456 Advanced VGA Flat
Panel/CRT Controller drive LCD, gas plasma,
electroluminescent displays as well as CRTs.
Both provide 100% compatibility with IBM
VGA along with intelligent color to gray scale
conversion and power save modes. The
82C601 Single Chip Peripheral Controller is
also 100% IBM compatible and contains 2
UARTSs, one bi-directional parallel port and an
IDE hard disk interface. In addition, CHIPS
offers ready-made BIOS as well as software -
and hardware design services.
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CS8230 386/AT CHIPSet
82C301 BUS CONTROLLER
82C302 PAGE/INTERLEAVE MEMORY CONTROLLER
82A303 HIGH ADDRESS BUFFER
82A304 LOW ADDRESS BUFFER
82B305 DATA BUFFER
82A306 CONTROL BUFFER

The CS8330-16,20,25 AT/386 CHIPSet is a
seven chip VLSI implementation of most of
the system logic to control an iAPX 386™
based system. The CHIPSet is designed to
offer a 100% PC/AT compatible integrated
solution. The flexible architecture of the
CHIPSet allows it to be used in any iAPX386
based system design, such as CAD/CAE
workstations, office systems, industrial and
financial transaction systems.

CS8230 CHIPSet combined with CHIPS
82C206, Integrated Peripherals Controller,
provides a complete PC/AT compatible
system using only 40 components plus
memory devices.

The CS8230 CHIPSet consists of one
82C301 Bus Controller, one 82C302 Page/
Interleave Memory Controller, one each of
82A303 and two 82A304 Address Bus Inter-
faces, two 82A305 or 82B305 Data Bus Inter-
faces, and a 82A306 Control Signal Buffer. An
all CMOS CS8232-16 and CS8232-20 CHIPSet
allow OEM’s to reduce the form factor, size
and weight of their portable and laptop
machines due to the CHIPSets’ reduced
power cooling and buffering requirements. In
particular, the all CMOS (CS8232-16 and
CS8232-20 CHIPSet will reduce a system’s
power consumption requirement by at least
half that of an NMOS/BIPOLAR/CMOS based
system.
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Figure 1. CS8230 AT/386 Block Diagram
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Figure 2. CS8230 AT/386 Detailed Block Diagram
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CS8231: TURBO CACHE-BASED 386/AT CHIPSet
82C301 BUS CONTROLER
82A303 HIGH ORDER ADDRESS BUFFER
82A304 LOW ORDER ADDRESS BUFFER
82B305 DATA BUFFER
82A306 CONTROL BUFFER
82C307 INTEGRATED CACHE/DRAM CONTROLLER

The CS8231 TURBO CACHE BASED 386/AT
CHIPSetis a seven chip VLSl implementation
of most of the system logic to implement a
CACHE BASEDiAPX 386 based system. The
CHIPSet is designed to offer a 100% AT
compatible integrated solution. The flexible
architecture of the CHIPSet allows it to be
used in any iAPX 386 based system design,
such as CAD/CAE workstations, office sys-
tems, industrial and financial transaction
systems.

The CS8231 CHIPSet combined with CHIPS’
82C206, Integrated Peripherals Controller,
provides a complete PC/AT compatible
system using only 40 components plus
memory devices.

The CS8231 CHIPSet consists of one 82C301

Bus Controller, one 82C307 Integrated
CACHE/DRAM controller, one each of 82A303
and 82A304 Address Bus Interfaces, two
82B305 Data Bus Interfaces, and one 82A306
Control Signal Buffer.

The CHIPSet supports a local CPU bus, a
32-bit system memory bus, and AT buses as
shown in the system diagram below. The
82C301 and 82A306 provide the generation
and synchronization of control signals for all
buses. The 2C301 also supports an inde-
pendent AT bus clock and allows for dynamic
selection of the processor clock between the
16 MHz, 20 MHz, or 25 MHz clocks and the
AT bus clock. The 82A306 provides buffers
for bus control signals in addition to other
miscellaneous logic functions.

82C206 ROM
IPC BIOS

4

i PERIPHERAL BUS

s k] K8D
NPX CNTR
80386 <: CACHE
CPU MEMORY
CPU LOCAL BUS
82C306
CNTR
BUFFER

Vi

82C301
CPU CNTR

ADDRESS
BUFFERS
82A303/82A304

2200 —>»

DATA
BUFFERS
828305 (2)

MAIN
MEMORY

Figure 1. CS8231 Turbo Cache Based 386/AT Block Diagram
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The 82C307 is a high performance and
high integration CACHE/DRAM controller
designed to interface directly to the 80386
microprocessor. It maintains frequently ac-
cessed code and data in high speed memory,
allowing the 80386 to operate at its maximum
rated frequency with near zero waitstates. By
integrating DRAM control functions on-chip,
it supports simuitaneous activation of cache
and DRAM access, thereby minimizing the
cache miss cycle penalty. It has hardware
support to allow the user to designate up to
four blocks (of variable size from 2KB to
128KB) of main memory as non-cacheable
address space. This feature is important for
compatibility issues when operating in a
multiprocessing or LAN environment, or
where dual-port memory is used, and to
designate certain regions of video RAM as
non-cacheable. This feature eliminates the
need to use very fast PALs externally to
decode non-cacheable regions and gives the
user much more flexibility. Optional EDC
support logic is integrated on to the 82C307
which allows it to interface to any of the
generically available 32-bit Error Detection

and Correction Circuits to realize a highly
reliable memory subsystem.

Cache coherency is maintained during DMA
cycles by channeling all accesses through
the cache controller logic. During DMA read
operations, the cache RAM is not accessed
and data is retrieved from the main memory.
During DMA write operations, if a cache hit is
detected, the cache RAM is updated and the
corresponding tag validated. Cache coher-
ency is maintained at all times, with no per-
formance penalty. The 82C307 is available in
a 100 pin PFP package.

The 82A303 and 32A304 interface between all
address buses, and the addresses needed for
proper data path conversion. Two 82B305 are
used to interface between the local, system
memory, and at data buses. In addition to
having high current drive, they also perform
the conversion necessary between the differ-
ent sized data paths.
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CS8233: PEAKset/386 CHIPSet
82C311 CPU/CACHE/DRAM CONTROLLER

82C315 BUS CONTROLLER
82C316 PERIPHERAL CONTROLLER

m 100% IBM PC/AT Compatible CACHE
BASED 386/AT Compatible CHIPSet

m Supports 16, 20, 25, 33 and 40 MHz 80386
based Systems

m Independent clock to support correct AT
bus timing (SYSNC/ASYNC AT bus clock
option)

m Flexible architecture allows usage in any
iAPX 386 design

m A Complete 386/AT CACHE BASED PC/AT
Compatible now requires only 191C’s plus
memory

B Integrates Cache Directory and CPU/
CACHE/DRAM CONTROLLER on a
single chip to provide PEAK Integratlon
and PEAK performance

m Integrated CPU/CACHE/DRAM Controller
enhances 80386 CPU and memory system
performance
— Averages to nearly zero wait state
memory access

— Zero wait state non-pipelined/pipelines
read hit access

— Zero wait state non-pipelined/pipelined
write access

— Buffered-write through DRAM update
scheme to minimize write cycle penalty

m Supports 32KB, 64KB, and 128KB two-way
set associative cache organization
— 64 byte line size
— 4 byte sub-line size with associative
valid bit
— Supports 4 blocks (of variable size

The CS8233 PEAKset/386 is a three chip
VLSI implementation of most of the system
logic required to implementa CACHE BASED
iAPX 386 based system. The CHIPSet is
designed to offer a 100% PC/AT compatible

— 4KB to 4M) of main memory as non-
cacheable address space
— Supports caching of data and code

® Supports control mechanism for prevent-

ing unnecessary disturbance of cache con-
tents during 1/0 operation

[ ] Tlghtly coupled 80386 interface

Designed to interface directly with the
80386

— Supports 16, 20, 25, 33, and 40 MHz
operation

— Integrated support for 80387 and Weitek
3167 co-processor

m DRAM Controller supports page mode

operation

m Flexible memory architecture

— Supports memory configurations up to
128 MB

— Programmable wait states

— Supports 256K, 1MB, and 4AMB DRAMs
in configurations of up to 4 blocks and
8 banks

— Supports static column mode DRAMs

— Supports staggared RAS during
refresh

— Supports hidden refresh and burst
refresh

— Supports 256K/512K/1M PROMs

m Supports shadowing of BIOS EPROMs
® Cache hit rate up to 99%

® Includes interface logic to support the

82C636 Power Control Unit (PCU) for very
high-performance 386/AT based laptops
and portables

integrated solution. The flexible architecture
of the CHIPSet allows it to be used in any
iIAPX 386 based system design, such as
CAD/CAE workstations, office systems, in-
dustrial and financial transaction systems.
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CS8281: NEATsx CHIPSet
NEW ENHANCED AT CHIPSet FOR THE 386SX

m 100% IBM PC/AT Compatible New En-
hanced CHIPSet for the 386SX micro-
processor

= Supports 387SX coprocessor

m Supports 16 MHz, 20 MHz and beyond with
only 0.5 - 0.7 wait states

= Single bank, 2-way and 4-way interleaved
paging with 100 ns DRAMs for 16 MHz

® Supports the full EMS 4.0 with on-chip or
off-chip EMS page registers

The CS8281 NEATsx CHIPSet is an en-
hanced, high performance 4 chip VLSI imple-
mentation of the control logic to build PC/AT
compatibles based on the 386SX micro-
processor.

Based on the proven NEAT CHIPSet archi-
tecture, NEATsx provides a complete 386SX
AT system board with 24 components plus
memory devices.

The CS8281 CHIPSetis optimized for OS/2™
and will run OS/2 applications as fast as
equivalent PS/2 systems. The CHIPSet also
supports fast task switching under DOS™ en-
vironment. Besides the on-chip 4 EMS page
registers, NEATsx supports up to 512 page
registers in hardware. There is a hook to
external EMS Mapper chips which can be
nested together. Each one of these mapper
chips carry 128 page registers.

The CS8281 NEATsx CHIPSet consists of the
82C811 CPU/Bus controller, the 82C812 the
Page interleave/EMS memory controller, the
82C215 Data/Address buffer and the 82C206
Integrated Peripheral Controller.

Since NEATsx supports asynchronous CPU and
AT bus architecture as well as synchronous, the
AT bus can be run independent of the CPU bus.

® Optimized for OS/2 operations

s Shadow RAM for AT BIOS and graphics
BIOS for improved performance

m Complete AT/386SX system board
requires 24 logic components

m Four CMOS components available in 84-
pin PLCC or 100-pin QFP packages

The 82C811 also provides dynamic clock
selection between the processor clock and
the user selectable AT bus clock. Command
delays and wait states are software configu-
rable, providing flexibility for slow and fast
peripheral boards.

The advanced memory controller, 82C812 pro-
vides an interleaved memory subsystem design
with page mode operation. Two banks, four
banks can be interleave-paged. Single bank
paging using slow memories is also available
for cost sensitive memory designs.

The 82C215 Data/Address buffer provides the
latching and buffering between the local CPU
address bus and the Peripheral address bus. It
also provides buffering between the local CPU
data bus and the memory data bus. The parity
bit generation and error detection logic resides
in the 82C215.

82C206 is an integral part of the NEATsx
CHIPSet. It is explained in detail in the 82C206
data book.

NEATsx CHIPSet will support the 386SX at
higher speeds as the processor becomes avail-
able at those speeds.

Now, a cost competitive 386SX based AT com-
patible can be designed with the most advanced
NEATsx CHIPSet.
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CHIPS/250: COMPLETE IBM PS/2
MODEL 50760 COMPATIBLE CHIPSet
82C221,82C222,82C223,82C225,82C226,82C607,82C451

100% IBM PS/2 Model 50/60 Compatible
CHIPSet

Supports 10, 12, 16 and 20 MHz 80286
based Systems

Complete IBM PS/2 Model 50 Compatible
Mother Board requires 68 components plus
memory

Available as CMOS PLCC and PFP Com-
ponents

SYSTEM LOGIC CS8225 CHIPSet

® Asynchronous CPU, DMA and Micro Chan-
nel Operation

m Advanced Page/Interleave Memory Con-
troller with Integrated Bad Block Remap-
ping Capability, Shadow RAM and LIM
EMS 4.0 Support

Slow DRAMs at high CPU clock speeds,
without Wait State penailty - 0.5 to 0.7 wait
states with:

150ns DRAMs @ 12.5 MHz

120ns DRAMs @ 16 MHz

80ns DRAMs @ 20 MHz

CHIPS/250 is a 7-chip, Enhanced CMOS im-
plementation of most of the system logic
necessary to implement IBM PS/2 Model 50/60
compatible personal computers. CHIPS/250
will enable OEMs to offer PCs that are more
functional, more integrated and clearly higher
in performance than IBM’s Model 50 and
Model 60.

CHIPS/250 includes the CS8225 System Logic
CHIPSet, the 82C607 Multi-Function Control-
ler with an Analog FDC Data Separator and
16550 compatible serial port, and the Enhanced
Gate-Level Compatible 82C451 VGA chip.
With these 7 VLSI devices, it requires only 61
additional components plus memory to im-
plement superior PCs to IBM’s models.

System Logic CS8225 CHIPSet

The CS8225 System Logic CHIPSet consists
of the 82C221 CPU and Micro Channel Con-
troller, the 82C222 Page/Interleave and EMS
Memory Controller, the 82C223 DMA Con-
troller, the 82C225 Data/Address Bus Buffer

m Integrated Lotus®-Intel®-Microsoft® Ex-
panded Memory Specification (LIM EMS
4.0) Memory Controller expandable to full
LIM EMS 4.0 specification with 8 register

sets of 64 mapping registers

High performance, proprietary Matched
Memory interface for Micro Channel
Memory Adapters

GRAPHICS
m Enhanced Gate-level Compatible VGA

m High performance, proprietary FAST VGA
interface to CPU controller

PERIPHERAL SUPPORT

m Integrated Analog Data Separator and
16550 compatible serial port

and the 82C226 System Peripherals Controller.
Each of these 5 components is available in
84-pin PLCC and 100-pin PFP.

The 82C221 CPU and Micro Channel Control-
ler manages the system timing for the asyn-
chronous CPU, DMA and Micro Channel
cycles. It supports CPU clock speeds from 10,
12, 16 to 20 MHz. It supports all Micro Channel
cycles, along with Matched Memory and Fast
VGA cycles. It includes state machines for
command and control logic signal generation,
DMA and refresh logic control.

The 82C222 Page/Interleave and EMS Memory
Controller provides an interleaved memory
subsystem design with page mode operation.
It supports 4 memory banks, with memory
configurations from 640KB to 8MB. While
operating under DOS, memory above 1MB
can be treated as EMS memory, improving
significantly the value of the large memory
organizations of the OS/2 era. The on-chip
EMS logic provides 4 mapping registers,
however, with external EMS mappers, the full




LIM EMS 4.0 specification with 8 sets of 64
mapping registers can be implemented.

The 82C223 DMA Controller provides 8 DMA
channels for slave devices and the Central
Arbitration Control Point (CACP) for the entire
system. Each DMA Channel has 24-bit address
capability and can perform 8-bit or 16-bit
transfers. It also supports Virtual DMA so that
DMA Channels 0 and 4 can be used to service
multiple DMA slaves by multiplexing the DMA
Channels between the arbitration levels as-
signed to those slaves. It supports Multiple
Bus Masters via the CACP arbitrator and con-
trol signals which enable Bus Masters to
monitor the readiness and data size of other
adapters and system board components. The
Bus Arbitration logic includes protection
mechanisms against error conditions, like
burst-mode devices not relinquishing the bus
within the specified time.

The 82C225 Data Bus Buffer provides high
speed bus switching support to enable the
use of low speed DRAM s at high clock speeds.

The 82C226 System Peripherals Controller
integrates PS/2 compatible peripherals in one
compact package, with an optimized bus in-
terface to the Peripheral Bus. It includes two
8259 compatible interrupt controllers, one
8254 compatible timer, one 146818 compatible
real-time clock, 114 bytes of CMOS battery
back-up RAM and one PS/2 compatible Bi-
directional Parallel Port.

Graphics

The 82C451 Gate Level compatible VGA pro-
vides 100% VGA compatible graphics with
backwards compatibility to EGA, CGA, MDA
and Hercules. In VGA Graphics modes, it
provides resolutions from 320 x 200 with 256
colors to 640 x 480 with 16 colors. In VGA
text mode, it supports fonts up to 9 x 32. It
supports all standard monitors—IBM PS/2
analog, Multi-frequency, EGA, CGA and
Monochrome. The 82C451 boosts graphics
performance with a tightly coupled high per-
formance interface to the CPU and a 16-bit
memory interface. The 82C451 is packaged in
a 144 pin PFP package.

Peripheral Support

The 82C607 Multi-Function Controller inte-
grates additional PS/2 compatible peripherals
in one compact package. It includes one 16550
Compatible UART, an Analog Data Separator,
POS registers and Glue Logic for a NEC 765A
Floppy Disk Controller. The 82C607 is avail-
able in a 68 pin PLCC package.

Additional components that complement
CHIPS/250 are the MicroCHIPS for Micro
Channel -Adapters and EMS Mapper Chips.
The 82C610 and 82C611 MicroCHIPs can be
used for 1/0 intensive Micro Channel Adapters,
while the 82C612 is applicable to Adapters
that require Slave DMA support.
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CHIPS/280: COMPLETE IBM PS/2 MODEL 80 COMPATIBLE CHIPSet
82C321,82C322,82C223,82C325,82C226,82C607,82C452

m 100% IBM PS/2 Model 80 Compatible Chip-
set

m Supports 20, 25 and 33 MHz 80386-based
Systems

m Complete IBM PS/2 Model 80 Compatible
Motherboard requires only 66 com-
ponents plus memory

m Available as CMOS PFP Components

SYSTEM LOGIC CS8238 CHIPSet

m Asynchronous CPU, DMA and Micro
Channel Operation

m Advanced Page/Interleave Memory Con-
troller with Integrated Bad Block Remap-
ping Capability, Shadow RAM and LIM
EMS 4.0 Support

® Supports 4Mb DRAMs

GRAPHICS
m Enhanced Gate-level Compatible VGA

m High-performance FAST VGA interface
to CPU controller

CHIPS/280 is a 7-chip, enhanced CMOS im-
plementation of most of the system logic
necessary to implement IBM PS/2 Model 80
compatible personal computers. CHIPS/280
enables OEMs to offer PCs that are more func-
tional, more integrated and higher in perfor-
mance than IBM’s Model 80.

CHIPS/280 includes the CS8238 System Logic
CHIPSet, the 82C607 Multi-Function Control-
ler with an Analog FDC Data Separator and a
NS16550-compatible serial port, and the En-
hanced Gate-Level Compatible 82C451 VGA
chip. Withthese 7 VLSI devices,it requiresonly
66 additional components plus memory toim-
plement superior PCs to IBM’s models.

m Slow DRAMs at high CPU clock speeds,
without wait state penalty: 0.5 to 0.7 wait
states with:

— 80ns DRAMs @ 20 MHz
— 80ns DRAMs @ 25 MHz
— 60ns DRAMs @ 33 MHz

m Integrated Lotus-Intel-Microsoft Expanded
Memory Specification (LIM EMS 4.0)
Memory Controller expandable to full LIM
EMS 4.0 specification with 8 register sets
of 64 mapping registers

® High-performance Matched Memory inter-
face for Micro Channel Memory Adapters
at 20 MHz, 25 MHz and 33 MHz

B PS/2 Model 80 Compatible Address
Recovery Logic

m User-Programmable I/0 Decodes

PERIPHERAL SUPPORT

m Integrated Analog Data Separator and a
NS 16550-compatible serial port

System Logic CS8238 CHIPSet

The CS8238 System Logic CHIPSet consists
of the 82C321 CPU and Micro Channel Con-
troller, the 82C322 Page/Interleave and EMS
Memory Controller, the 82C223 DMA Control-
ler, the 82C325 Data/Buffer Controller and the
82C226 System Peripherals Controller. The
82C321isavailableina 100 pin PFP, the 82C322
and the 82C225 are available in a 144 pin
PFP, and the 82C223 and 82C226 are available
in both a 84-pin PLCC and 100-pin PFP
packages.

The 82C321 CPU and Micro Channel Control-
ler manages the system timing for the
asynchronous 80386 CPU, DMA and Micro
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Channel cycles. It supports CPU clock speeds
of 20, 25 and 33 MHz. It supports all Micro
Channel cycles, along with Matched Memory
and Fast VGA cycles at 16,20,25 and 33 MHz.
It includes state machines for command and
control logic signal generation, DMA and
refresh logic control.

The 82C322 Page/Interleave and EMS
Memory Controller provides an interleaved
memory subsystem design with page mode
operation. It supports 4 memory banks, with
memory configurations from 1MB to 16MB.
While operating under DOS, memory above
1MB can be treated as EMS memory, improv-
ing significantly the value of he large memory
organizations of the OS/2 era. The on-chip
EMS logic provides 4 mapping registers, how-
ever,with external EMS mappers, the full LIM
EMS 4.0 specification with 8 sets of 64 map-
ping registers can be implemented. It supports
static column DRAMS and shadow RAM BIOS.
Itcontains on-board I/O decode logicand IBM
PS/2 Model 80-compatible Address Recovery
Logic.

The 82C223 DMA Controller provides 8 DMA
channels for slave devices and the Central Ar-
bitration Control Point (CACP) for the entire
system. Each DMA Channel has 24-bit ad-
dress capability and can perform 8-bitor 16-bit
transfers. It also supports Virtual DMA so that
DMA Channels 0 and 4 can be used to service
multiple DMA slaves by multiplexing the DMA
Channels between the arbitration levels as-
signed to those slaves. It supports Multiple Bus
Masters via the CACP arbitrator and control
signals which enable Bus Masters to monitor
the readiness and data size of other adapters
and system board components. The Bus Ar-
bitration logic includes protection mechan-
isms against error conditions, like burst-mode
devices not relinquishing the bus within the
specified time.

The 82C325 Data Buffer/Controller provides
high speed bus sizing and conversion to
enable the use of low speed DRAMs at high
clock speeds. It contains system POS
registers, and NMI as well as DRAM parity
generation and detection logic. User-
programmable /O ports, 82C607 Decode Sig-

nals, and 82C451 VGA Setup and Enable Sig-
nals are also contained in the 82C325.

The 82C226 System Peripherals Controller in-
tegrates PS/2-compatible peripherals in one
compact package, with an optimized bus in-
terface to the Peripheral Bus. It includes two
8259-compatible interrupt controllers, one
8254-compatible timer, one 146818-compatible
real-time clock, 114 bytes of CMOS battery
back-up SRAM and one PS/2-compatible Bi-
directional Parallel Port.

Graphics

The 82C452 Gate Level-compatible VGA
provides 100% VGA-compatible graphics with
backwards compatibility to EGA, CGA, MDA
and Hercules. In VGA Graphics modes, it
provides resolutions from 320 x 200 with 256
colors to 640 x 480 with 16 colors. In VGA text
mode, it supports fonts up to 9x 32. It supports
all standard monitors — IBM PS/2 analog,
Multi-frequency, EGA, CGA and Monochrome.
The 82C452 boosts graphics performance
with a tightly-coupled high performance inter-
face tothe CPU and a 16-bit memory interface.
The 82C452 is packaged in a 144-pin PFP
package.

Peripheral Support

The 82C607 Multi-Function Controller in-
tegrates additional PS/2-compatible peripher-
als in one compact package. It includes one
NS16550 Compatible UART, an Analog Data
Separator, POS registers and Glue Logic fora
NEC® 765A Floppy Disk Controller. The
82C607 is availablein a 68-pin PLCC package.

Additional components that complement
CHIPS/280 are the MicroCHIPS for Micro
Channel Adapters and EMS Mapper Chips.
The 82C610 and 82C611 MicroCHIPs can be
used for I/0 intensive Micro Channel Adap-
ters, whilethe 82C612 is applicable to Adapters
that require Slave DMA support.
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Parity Generation and Configuration regis-
ters

The 82C100 is a single chip implementation
of most of the system logic necessary to
implement a super XT compatible system with
PS/2 Model 30 functionality using either an
8086 or 8088 microprocessor. The 82C100 can
be used with either 8 or 16-bit microproc-
essors. The 82C100 includes features which
will enable the PC manufacturer to design a
super PS/2 Model 30/XT compatible system
with the highest performance at 10 MHz zero
wait state system with an 8086, the highest
functionality with dual clock and 2.5 MB

CPU BUS

N

8086/8088
A <>
CcPU
828100
A e e
CO-PROCESSOR CONTROL

BUFFER

&=

b

%

BUFFER

g

RAM

Vv

IESEE :'EEE'ES.-H::%
(W [] g
82C100
SUPER XT COMPATIBLE CONTROLLER
® 100% PC/XT compatible m Key superset features: EMS control, dual
clock, and power management
® Build IBM PS/2 Model 30 with XT soft-
ware compatibility m Complete system requires 12 ICs plus
memory
® Bus Interface compatible with 8086, 80C86,
v30, 8088, 80C88, V20 B 10 MHz Zero wait state operation
® Includes all PC/XT functional units com- m Applicable for high performance Desktop
patible with: PCs, Laptop PCs and CMOS Industrial
Control Applications
8284, 8288, 8237, 8259, 8254, 8255, DRAM
control, SRAM control, Keyboard control, m Single chip implementation available in

100-pin flat pack

DRAM (with integrated Extended Memory
System control logic), the lowest power
implementation by utilizing the on-chip power
management features and the highest inte-
gration with the lowest component count
SMT design.

The 82C100 can be combined with CHIPS’
82C601 Multifunction Controller and 82C451
VGA Graphics Controller to provide a high
performance, high integration PS/2 Model 30
type system.
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Figure 1. 82C100 Super XT Model 30 Compatible Block Diagram
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The 82C100 supports most of the peripheral
functions on the PS/2 Model 30 planar board:
8284 compatible clock generator with the
option of 2 independent oscillators, 8288
compatible bus controller, 8237 compatible
DMA controller, 8259 compatible interrupt
controller, 8254 compatible timer/counter,
8255 compatible peripheral I/0 port, XT Key-
board interface, Parity Generation and Check-
ing for DRAM memory and memory controller
for DRAM and SRAM memory sub-systems.

The 82C100 enables the user to add PS/2
Model 30 superset functionality on the planar
board: dual clock with synchronized switching
between the two clocks, built-in Lotus-Intel-
Microsoft (LIM) EMS support for up to
2.5 Megabytes of DRAM and power manage-
ment features for SLEEP mode, as well as
SUSPEND/RESUME operations. The SLEEP
and SUSPEND/RESUME features help in

preserving the battery life in laptop portable
applications.

The 82C100 supports a very flexible memory
architecture. For systems with DRAMSs, the
DRAM controller supports 64K, 256K and 1M
DRAMs. These DRAMs can be organized in
four banks of up to a maximum of 2.5 MB on
the planar board. The 2.5 MB memory can be
implemented with 2 banks of 1M x 1 DRAMs,
partitioned locally as 640KB of real memory
and 1.875MB of EMS memory. For systems
which require low operating power and
minimum standby power dissipation, the
chips provide the decode logic which in con-
junction with external decoders allows selec-
tion of up to 640KB of static RAM. This option
is useful in laptop portable applications.

The 82C100 is packaged in a 100-pin plastic
flatpack.
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82C206
INTEGRATED PERIPHERAL CONTROLLER

100% Compatible to IBM PC/AT

Fully compatible to Intel’s 8237 DMA con-
troller, 8259 Interrupt controller, 8254
Timer/Counter, and Motorola™'s 146818
Real Time Clock

Offers 7 DMA channels, 13 Interrupt re-
quest channels, 2 Timer/Counter channels,
and a Real Time Clock

B Reduced recovery time (120 ns) between
control

The 82C206 Integrated Peripheral Controller
incorporates two 8237 DMA controllers, two
8259 Interrupt controllers, one 8254 Timer/
Counter, one MC146818 Real Time Clock,
74L.S612 memory mapper, in addition to several
other TTL/SSI interface logic chips to offer a
single chip integration of all the peripherals
attached to the peripheral bus (X-Bus) in the
IBM PC/AT. While offering a complete com-
patibility to the IBM PC/AT architecture, the
chip offers enhanced features and improved
speed performance. These include an addi-
tional 64 bytes of user RAM for the Real Time
Clock, and drastically reduced recovery spec-
ifications for the 8237, 8259 and 8254.

m 114 bytes of CMOS RAM memory

m 8 MHz DMA clock with programmable
internal divider for 4 MHz operation

Programmable wait states for the DMA
cycle

m 16 Mbytes DMA address space

m Single chip 84-pin CMOS implementation

Variable wait state option is provided for the
DMA cycles. Programmable delays are pro-
vided for the CPU access to the internal
registers of the chip. The chip also provides
an option to select 8 or 4 MHz system clock.

The 82C206, along with the CS8220 PC/AT
Compatible CHIPSet, provides a highly inte-
grated high performance solution for a
PC/AT compatible implementation.

The 82C206 is implemented using advanced
CMOS technology and is packaged in an 84-
pin PLCC.
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82C230
HIGH PERFORMANCE IBM PS/2
MODEL 30 COMPATIBLE CHIPSet

= 100% IBM Model 30 (8086) Compatible, m Supports 8 or 16 bit 82C451 VGA interfaces
but uses the 80286 CPU for increased

performance m Supports 82C601 Multi-Function Peripheral

Chip

® Single chip includes: . L.
m Has flexible bus timing to solve adapter

CPU Support Logic compatibility problems
Memory Controller w/ EMS
Keyboard and Mouse Ports
Bus Interface/Conversion Logic

® Supports either 8 or 16 bit ROMs for space
and cost savings

8237, 8254, 8255, 8259 Equivalents m High level of integration allows a Model 30
Numeric Processor Interface footprint without the need to surface mount
Peripheral Chip Selects all components

m Supports up to 8 Megabytes of Memory with am Single chip implementation in 144 Pin
EMS and Shadow RAM capabilities. Flat Pack

8 Supports CPU speeds of 8, 10, 12.5,
16 and 20 MHz
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Figure 1. 82C230 Model 30 Compatible Block Diagram
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The 82C230 is a single chip that contains most
of the core logic required to support the system
logic functions required to build a 100% IBM
Model 30 (8086) Compatible computer, but
based on the higher performance 80286 pro-
cessor. This allows the OEM to offer a com-
patible solution for the low end of the market-
place that out-performs the offerings from IBM
or compatibles based on the 8086 CPU.

The 82C230 contains CPU control logic includ-
ing clocks, a DRAM controller that supports up
to 8 megabytes of memory with EMS and
Shadow RAM capabilities, 8259, 8237, 8254 and
8255 equivalents, refresh controller, expansion
bus interface, keyboard and mouse interfaces,
numeric processor interface, and peripheral
chip selects for floppy and hard disks, real-
time-clock, video, serial and parallel ports.

The 82C230 can be combined with the 82C601
multi-function peripheral chip and the 82C451
VGA chip to build a complete Model 30 com-
patible motherboard that offers superior per-
formance with much higher integration. The

82C230 can support the 82C451 on the 8 bit
system bus, or on the 16 bit local bus for higher
performance.

The 82C230 DRAM controller can support zero
wait state designs at CPU speeds of 12.5 MHz
using 80 ns DRAM, or 16 MHz with 60 ns
DRAM. Wait states can be inserted so that
lower speed DRAMs may be used with high
speed processors.

The 82C230 memory controller supports up to
8 megabytes of DRAM. The CPU can access
this memory directly or through an EMS 4.0
compatible register set. BIOS ROM support is
provided for both 8 and 16 bit wide data paths.
Since Shadow RAM is also supported, an OEM
can choose to save board space and costs by
using a single 8 bit ROM and copying it to
shadow RAM for fast execution.

For today’s low-end machines, which must
have performance levels greater than yester-
day’s high-end machines, the 82C230 is the
clear choice.
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82C235 SINGLE CHIP AT (SCAT)
SYSTEM CONTROLLER

m 80286 control logic and clocks which sup-
port CPU speeds of up to 12.5 MHz with 0
or 1 wait states

m 32 EMS Page Registers (supporting LIM
EMS 4.0)

m Two 8237 compatible DMA controllers
m Two 8259 compatible interrupt controllers

B An 8254 compatible programmable inter-
val timer

m An 8255 compatible peripheral interface

m An 82284 compatible clock generation
and READY interface

m An 82288 compatible bus controller

®m A DRAM controller which supports up to
16MB of DRAM

82C235—SCAT

The 82C235 is a VLSI device that incorpor-
ates most of the motherboard logic required
to build a low-cost, highly-integrated IBM
PC/AT compatible computer. It is designed
to be used in conjunction with other Chips
and Technologies controllers such as the
82C451 VGA Controller, the 82C601 Periph-

® A memory controller which provides
shadow RAM and support for either 8-bit
or 16-bit BIOS ROM configurations

m A 146818 compatible real time clock with
114 bytes of CMOS RAM

m A DRAM refresh controller

m Interface logic for 80287 numeric
coprocessor

m Interface logic for 8042 keyboard
controller

m Fast Gate A20 and Fast CPU Reset logic
m Power management features

m Packaged in a single 160-pin plastic flat
pack

eral Controller, and the 82C765 Floppy Disk
Controller. When used with these devices,
the 82C235 serves as the heart of a highly-
integrated system, significantly reducing the
system’s motherboard size and component
count, and the need for many I/0O Channel

(AT Bus) slots.
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Figure 1. 82C235 Single Chip AT Block Diagram
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82C611,82C612
MicroCHIPS: MICRO CHANNEL INTERFACE

m Implements 100% IBM PS/2 Compatible
Micro Channel Adapters

m 82C611 Supports Multi-function, 1/0 and
Memory Adapters

B 82C612 Supports Controller-type Adapters,
including all DMA Slave Arbitration Func-
tions

m Programmable Option Select (POS) Sup-
port including:
Adapter ID Support
Flexible 1/0 and Memory Relocation
Support
POS Port Decode Logic and Handshaking

Description

The MicroCHIPS (Micro Channel Interface
Parts) family of components integrates most
of the interface logic required on an adapter
card for the Micro Channel—IBM’s new high
speed bus for its latest generation of PCs.
MicroCHIPS provide many benefits to de-

m Full Micro Channel Interface including:
Command and Status Decoding
Response Signal Generation
Full DMA Slave Arbitration and Hand-

shake (82C612 only)

m Meets all IBM specified Timing and Drive
Specifications

m Simplifies migration of XT/AT adapter de-
signs to the Micro Channel

m Available as 68-pin PLCC or 80-pin PFP
components

signers of add-in adapters for the Micro
Channel: space savings because of the
single-chip VLS| approach; cost savings
because of the integration of many compo-
nents into one; and time savings because of
the ease of design.

MICRO CHANNEL
ARBITRATION
SIGNALS

LOCAL
ARBITRATION
SIGNALS

r—— """~ " " "= 7~ ——— CYCLE
| Bl EXYENSION
MICRO CHANNEL ! caro :ELECT | TRANSCEIVER
H;%PNOAQSSE T BUFFER CONTROL = CONTROL
| LoGIc | EXTERNAL
ADDRESS
| | DECODE
L |
|
MICRO CHANNEL [ COMMAND X LOCAL
CONTROL L DECODE t COMMAND
SIGNALS A SIGNAL
I T '
M |
H
[ I
| |
[ POS |
DECODE |
[ c
R
[ L_*___1r> |
P - USER
I 2 A Mo “«—> DEFINED
[ A3 e | SIGNALS
[ I |
| N3 |
I POS |
MICRO CHANNEL 1 REGISTER | o
DATA BUS >t SET REGRTER
| I BITS
[ I
| |
! ARBITRATION |
| LOGIC le
| / (82C612 ONLY) l

Figure 1. 82C611/612 Simplified System Block Diagram
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There are currently two members of the
MicroCHIPS family: The 82C611 is optimized
for memory and 1/0O interfaces such as those
on multi-function cards. It does not support
the DMA arbitration and handshaking signals.
The 82C612 adds full support for DMA arbi-
tration and handshaking including single
cycle and burst modes. It also supports both
“preempt” and “fairness” modes as defined
by IBM. Both chips are available in either a
68-pin PLCC (plastic leadless chip carrier) or
80-pin PFP (plastic flat pack) packages.

Note:

In addition to the standard functions supplied
by the 82C611 and 82C612, CHIPS has the
capability to customize these standard devices
for dedicated high-volume applications. The
macrocells for these parts can be integrated
into custom controller designs.

IBM uses a leading minus sign (-) to indicate an active low signal. The convention used in this data

sheet is the overbar. Therefore a signal such as -ADL in th IBM documentation would be represented

as ADL herein.
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82C614
MicroCHIP BUS MASTER
Single Chip Bus Master Interface for the m Supports New Micro Channel Features
Micro Channel including:
— Streaming Data Transfers
Transfer Rates up to 20 Megabytes per — Data Parity Checking and Generation
Second — Extended POS
. . . — Synchronous CHCK
High Speed, Cost Effective Alternative to
DMA Slaves m FourProgrammable Decode Outputs Pro-
vided
Contains 4 DMA Channels with Integral
FIFO Buffer m Eight Multi-Function Pins Provide Maximum
Flexibility
Complete Micro Channel Interface Requires
just 1 Component ® Jointly Developed by Chips and
Technologies and IBM
Adapter Side has AT-like Structure for
Ease of Interfacing m Applications include SCSI Host Adapters,
Hard Disk Controllers, LAN Adapters, High
32 bit Address and 16 bit Data Support Speed Communication Adapters, Modem/
FAX Adapters and many more
Compatible with Subsystem Control Block
Architecture m 144 Pin Plastic Flat Pack
>
'l | [_ {7 r LOCAL
ADDRESS/DATA
MICRO
e  mmamns I )
DPARO 1
DPAREN ng}rg NIT A
- REGisTERS CONTROL INITROM
& POS
ARB/-GNT DREQS
T chicRo, Loon.
ADL CMD RS ARBITOR ARBITOR DACKS
S0s1 CHANNEL l_ LOCAL
gg%TROBE s$2$5 ‘_ J sggﬁs COMMANDS
MICRO MACH |_MACH_|
CHANNEL
A0-31 - DMA CONTROLLERS
(4 CHANNELS)
—l PROGRAMMABLE
D DECODES
PROGRAMMABLE
DECODES &
10 SLAVE —
LOGIC
MULTI
FUNC
PINS

g

Figure 1. 82C614 Block Diagram
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The 82C614 Bus Master MicroCHIP (Micro
CHannel Interface Part) is a single chip that
contains all of the logic required on an adapter
card to implement a Bus Master interface to
the Micro Channel. It is intended to give bus
mastering capabilities to adapter cards that
would normally use the system DMA control-
ler. The advantages of bus mastering vs.
standard DMA include faster transfer rates
(up to 4 times) and the ability to easily
implement “full duplex” DMA. One of the
goals of the 82C614 is to allow adapter card
designers to take advantage of the perform-
ance improvements offered by bus mastering
while remaining cost competitive with stand-
ard DMA slave designs.

The 82C614 has four complete DMA Chan-
nels. Each channel has DREQ and DACK
signals on the local or adapter side to interface
to standard peripherals. The local side also
supports a full 16 bit data bus and up to 24
address lines. An integral 80 byte FIFO Buffer
is provided to “speed match” peripherals to
the Micro Channel and allow simultaneous
transfers to occur on the Micro Channel and
local sides for increased throughput. The
DMA Channels are compatible with the newly
defined Subsystem Control Block Architec-
ture, including linked list chaining ability.

The 82C614 requires just one external '245
type transceiver to form the complete interface
to the Micro Channel. It supports a full 32 bit
address path and a 16 bit data path with parity
generation and checking. It supports the new
Streaming Data Procedure to achieve transfer
rates up to 20 megabytes per second, which is
four times the bandwidth available using the
DMA controllers in existing systems.

The local side features an AT-like set of
signals thatease in the interfacing of standard
peripheral components, as well as providing a
familiar environment for the designer to work
with. Eight Multi-Function Pins are provided
which may be programmed to provide a
variety of useful functions. This allows the
adapter side interface to be optimized for
individual applications while eliminating ex-
ternal components.

The 82C614 provides four Programmable De-
code outputs that allow an adapter card to
also function as a slave. One of these outputs
is optimized for large memory spaces, one for
BIOS ROMs and the remaining two for 1/0O
spaces. In addition, five more decode outputs
are available on the multi-function pins.

In summary, the 82C614 Bus Master Micro-
CHIP is intended to make it easy for the
designerto implementa high speed peripheral
adapter using bus mastering instead of stand-
ard DMA, with no cost penalties. Because of
the high level of integration provided by the
82C614, the design may require no external
components to interface to standard peri-
pheral chips, and only one component for the
Micro Channel side. It supports the new
features of the Micro Channel so that new
designs will be in step with both today’s and
tomorrow’s systems. New designs may never
be DMA slaves again.
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CS9239 M/PAX
MULTI-PROCESSOR PLATFORM

m Supports 486™ Processors:

— Clock rates of 25-33 MHz with 40-50
MHz in the future

— Second level (L2) cache, 64K-1MB

— Zero wait-state hits, read and write
16B line sizes

— Direct-mapped allows use of a single
bank of SRAM

— Copy-back (store-in) write policy re-
duces bandwidth requirements in an
MP configuration

— Castout performed from external cache

— Invalidate performed on internal and
external caches

— Processors can run asynchronous to
Multi-Processor Interface clock

m High Bandwidth message-based Multi-
Processor Interface (MPI):
— Distributed arbitration, central control
— 32 bit address bus
— 128 bit data bus
— 16 to 25 MHz bus clock rate

The M/PAX (Multi-Processor Architecture Ex-
tension) architecture provides a platform
for symmetrical multi-processing. The CS9239
CHIPSet is a specific implementation of the
M/PAX architecture that supports up to six
80486 or other CISC or RISC processors
connected to memory and I/O resourcesviaa
wide, non-multiplexed, multi-master Multi-
Processor Interface (MPI) bus.

OBJECTIVES:

— Provide high-performance CHIPSet for
tightly-coupled multi-processor systems
composed of multiple processor modules
and shared system functions such as
memory and 1/0.

— Implement copy-back caches to reduce
memory/bus bandwidth requirements

— Ensure data coherency among caches

— Provide high memory bandwidth to sup-
port the instruction/data bandwidth of
multiple processors

m High Bandwidth main memory system:

— 51 MB per second sustained (3 cycle
access, 2 cycles recovery) @ 16 MHz

— Lower MPI clock frequency reduces
noise generation due to bus switching
128 bit wide memory data array

— Large memory configurations —
4 MB, 16 MB or 64 MB increments using
256K, 1 MB or 4 MB devices, respectively
16B data move-in/out in one memory
access

— ECC (single bit correction, double bit
detection)

m Central Data Coherency Unit handles:
Cache invalidation
Castouts

m  High resolution timing facilities

m High throughput DMA byte-serial 1/0
channel

m PC Compatibility, if required, can be
achieved by connection to existing PC
CHIPSets

An implementation of a Modular System

Architecture that allows:

— Symmetrical attachment of other RISC
and CISC processors

— Easier interface to different Compatible
I/O PC busses such as ISA,EISA, MCA,
NuBus or industrial busses such as
Multibus, VME

— Orderly upgrade strategy to support more
and faster processors, higher bandwidth
memory and 1/0

Enhance /O capability provides inexpensive

connection for on-board block-mode byte-

serial devices such as

— SCSI host adapters

— Network controllers

— Laser Printer, Scanner, video capture
display interfaces
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Figure 1. CS9239 M/PAX Platform




MHQ‘N i
SR 3 - ! . : ! e
RN ¢ " ; ; )

i
ﬁéﬁww'ﬂiﬁ%@ S i ) RAPRCAN e u b sl TR
F : L : - G i ’ S
i:w e AT e . A :é g m‘ Al e Q

5 LR
i Sy % fw i
?fs.m L SR A s
S \reay R

e

s 1
A;&ehi,«.,mu oy
e e 8
A A
fviionm u’w e
m"aa B

S By
igy&:‘ vmg i,
;;{Ygaf% 3

SOset NG w‘ o)
BRI W RN MMW,»
e : AR
Rl LR
4 o

A
o

i

T
R
L5
A

'W:!:.,

5 2%
: § s ¢ g : w:ux iy e u
i - e S

R : b R R EA %&*
. e " v CriEe ;f* i ;:,

: S *wp;: =
,,,WMWM e

9! M.& Yt
»gw
i i

$%

wwz% : o
o A A i s o et R ggg««‘m..wm “N\!(
B o S “& s

RN o > 3 S
Mu,.,gk el 3 : D RoETeg
i . yi SAsIRIe S Sacan ey
4 e o s - i X s o DA
: Lof ATy b O s ‘“'5L
et SRR

Jen,

b;“’

u'm,nm

i i e ) ]
e L *‘“‘»:‘r“d 1 ST Ve
ﬁfg,g;x\.w:xw;g* : ‘*‘"‘M,:“ Spl Ts wm% i

*ﬂrwga?mm:}mrm AR : Sl . i e
: S , . B St , m@wm
" i o !

g D ity 2 oo 48
iy 3 ) W M»m«:y ¢ , i 3 L

*W?'“ : b G e e st kit vv: 4

Lih

mmww
RN Ha
s ﬁw,,,.uw T

s kM";'ig'
i i 4 o SRR o TR G eoniy , AR
5 i ~M' i o P ?"AH* R i o : WW W’; ﬁ”ﬁ“wﬁ
e 3 At ; o e g e g e E
@‘ﬁ 4 Ca : gui : Srhiae
i T m«w e
STy x*wnmm e e ‘»“
%‘%:W“ e
e e

e

e
bt

s

: g .
S m.,,tw P "j ‘ e G
M‘ﬂ R O R s s
i | e

o it e
.

e
@@M»wmeAn L

e e i
e
w‘;‘w i
=
:

e
e
s

o it By ¥
“{J ““ ”?”f 1 R e KA v (A
m & 3 ,;g“'jmw bibdein o dain e sl
i é £ i S : &&w«g& S ‘;' bRl oA % sy T
wﬁ % i %g@, S nag e
5 : e e Shmna il S e
Fan g e ”‘%r S e
SR ~ 3 SR sy e , R
3 R “ez Wm‘:x& it s R iy

S ‘i.v

2t
w”g»y b et R o
w«.«m . 7 Shney . »«mm e «»\ rell i i ey s i
S8 3” 2 P % <

W‘ g

e %%“ )

G %
“J %{: «Mv

wwﬁs e







CS8245 VGA CHIPSet
82C441 VGA CONTROLLER, 82A442 BUS INTERFACE

B Compatible to:
IBM PS/2 Video Graphics Array (VGA)
IBM Enhanced Graphics Adapter™
IBM Color Graphics™ Adapter
IBM Monochrome™ Adapter
Hercules™ Adapters

Bl Supports the following monitors:
IBM PS/2 Analog displays
IBM EGA, CGA and Monochrome
monitors
Multifrequency Monitors (NEC Muilti-
sync™, Sony Multiscan™ and compati-
bles)

The 82C441 Graphics Controller and 82A442
Bus Interface offer a complete, highly inte-
grated solution for implementing an IBM Video
Graphics Array compatible controller, with
backward compatibility to EGA, CGA, IBM
Monochrome, and Hercules modes. A com-
plete VGA, with backward compatibility can
be implemented using a total of 14 off-the-
shelf components, including 256K bytes of
display memory.and color palette and D/A
converters for analog displays.

82C441 Graphics Controller

The 82C441 is a single-chip graphics controller
which supports all the display modes of the
IBM's VGA. The 82C441 includes support logic
and registers for supporting the IBM’'s new
VGA modes.

The 82C441 is packaged in an 84-pin PLCC
or optional 100-pin PFP.

B VGA solution for PC add-in cards can be
implemented using 14 standard compo-
nents, including 256 Kbytes of display
memory and Color Palette/DACs

B Hardware support for context switching in
windowing and multi-tasking environments

B Smart Auto-Emulation™ adjusts automati-
cally to display mode required by applica-
tion software

82A442 Bus Interface

The 82A442 Bus Interface provides bus inter-
face, memory select and I/0 select logic func-
tions. This includes all the logic to interface
to the Inmos G171 (and compatible palette)
color palette/DAC. The 82A442 is a bipolar
device and is packaged in a 68 pin PLCC.

Backward Compatibility/Smart Auto-Emulation

The 82C441 supports backward compatibility
on-chip to EGA,CGA, IBM Monochrome and
Hercules modes. It also supports Smart Auto-
Emulation which automatically adjusts to the
graphics mode required by the application
software. The 82C441 provides enhanced per-
formance to CGA modes by allowingCGA
text to be displayed in EGA/VGA resolution.

Hardware Support for Context Switching

For support of multitasking and windowing
environments, the entire state of the 82C441/
82A442 (registers and latches in the 82C441/
82A442) is readable and writable. This feature
is compatible to IBM's VGA.
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Figure 1. 82C441/82A442 VGA Implementation Block Diagram
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82C425
LCD/CRT CONTROLLER

M Single chip 100% IBM CGA-compatible
LCD/CRT controller

B Very-low power 100-pin CMOS device
B Supports all CGA modes

M Supports up to eight gray scales

N Intelligent memory arbitration

The 82C425 is a display controller for Liquid
Crystal Displays (LCDs) and CRTs. Itis ideal for
portable and “laptop” IBM-compatible com-
puters. The device is designed to drive a single-
panel, single-drive LCD with 4 bits of parallel
data. LCDs having 200 dot vertical resolution
and panel duty cycles of 1/200 are supported.
The 82C425 also supports CGA-compatible
CRTs and is fully compatible with applications
designed for the IBM Color Graphics Adapter.

W Support for two fonts
W Built-in CPU interface

W Interfaces directly to SRAMs used
for display and font memory

B Ideal for laptop computers

CPU/82C425 INTERFACE

The 82C425 interfaces directly to the PC 1/O bus
with no “glue” logic, using separate data and
address buses. Two external clock inputs are
supported; either can be selected under software
control. Direct connection to display and font
SRAMs is supported; a buffer is used for driving
each display. Figure 1 depicts a graphics sub-
system using the 82C425,
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CHIFS

82C435 ENHANCED GRAPHICS CONTROLLER
82A436 BUS INTERFACE

m 100% hardware and software compatible
to IBM Enhanced Graphics Adapter card

m Backward compatible to IBM Color Gra-
phics, IBM Monochrome and Hercules
adapters

®m Reduces the chip-count for an EGA im-
plementation to 13 standard components,
including 256 Kbytes of display memory

m Hardware support for context switching in
windowing and multi-tasking environments

The 82C435 Graphics Controller and 82A436
Bus Interface offer a complete, highly inte-
grated solution for implementing an IBM
Enhanced Graphics Adapter compatible con-
troller, with backward compatibility to CGA,
IBM Monochrome, and Hercules modes. A
complete EGA, with backward compatibility
can be implemented using a total of 13
off-the-shelf components, including 256K
bytes of display memory.

82C435 Graphics Controller

The 82C435 single-chip graphics controller
integrates the functions of the four-chip
CS8240 CHIPSet (82C431 Graphics Control-
ler, 82C432A Sequencer, 82C433 Attributes
Controller, and 82C434A CRT Controller) with
additional support logic and registers for
backward compatibility to CGA, Hercules and
IBM Monochrome modes.

The 83C435 is packaged in an 84-pin PLCC.

m Smart Auto-Emulation adjusts automati-
cally to display mode required by applica-
tion software

m Improved CPU access to display memory,
allowing up to two times faster per-
formance over IBM EGA without software
changes

m Supports 640 x 480 resolution

m 38 MHz option supports 800 x 600 resolu-
tion

m BIOS and software drivers for 640 x 480
resolution and 800 x 600 resolution
available

82A436 Bus Interface

The 82A436 Bus Interface provides bus inter-
face, memory select and 1/0O select logic
functions. The 82A436 is a bipolar device and
is packaged in a 68 pin PLCC.

Backward Compatibility/Smart Auto-Emulation

The 82C435 supports backward compatibility
on-chip to CGA, IBM Monochrome and
Hercules modes. It also supports Smart Auto-
Emulation which automatically adjusts to the
graphics mode required by the application
software. The 82C435 provides enhanced
performance to CGA modes by displaying
CGA text in EGA resolution.

Hardware Support for Context Switching

For support of multitasking and windowing
environments, the entire state of the 82C435/
82A436 (most registers and latches in the
82C435/82A436) is readable and writable.
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82C451
INTEGRATED VGA CONTROLLER

® Fully IBM VGA Compatible at hardware,
register and BIOS level

m Dual Bus Architecture

m Integrated interface to PC-Bus and Micro
Channel (CHIPS/250 and CHIPS/280)

m Single Chip Solution

m Proprietary High Speed Interface to
CHIPS/250 and CHIPS/280 Systems

m Supports 8 and 16 bit CPU interface for
memory and I/O cycles

CPU Interface

82C451 has a strap option to selecta PC-Bus
Interface or a Micro Channel Interface. All
control signals for both the interfaces are
integrated into the single chip.

82C451 supports both a 8 bit and 16 bit CPU
interface. The 16 bit interface can be inde-
pendently enabled/disabled for memory and
I/0 cycles. On reset, the chip is configured
for 8 bit accesses for memory and 1/0 cycles.
16 bit interface for I/O cycles is restricted to
index/data pair of registers. This includes the
Sequencer (3C4h), Graphics Controller (3CEh),
CRT Controller (3B4h/3D4h) and the Attribute
Controller (3C0h). All other I/0 addresses
(color palette, Misc Output and Status) are
always treated as 8 bit ports.

m Supports external palette DAC of up to 16
million colors

® Resolutions up to 640 x 480 in 16 colors,
960 x 720 in 4 colors and 1280 x 960
monochrome

Enhanced backward compatibility with
EGA,CGA,Hercules, MDA without using
NMI

m Processor Latches and Attribute Flip Flop
are readable

m Pinout Compatible with 82C452

m Same board design can use both parts

If the 16 bit interface is chosen, then depending
on the state of A0 and BHE, either a 8 bit or 16
bit cycle will actually be executed. This ensures
compatibility with old software.

All 1/0 cycles are completed without wait
states. For memory cycles, the cycles are
extended with wait states.

BIOS ROM Interface

In the PC-BUS Interface, the 82C451 supports
an external BIOS ROM. The ROM address is
decoded and the ROMCS pin is asserted to
enable ROM data on the CPU bus. In the
Microchannel Interface, the system BIOS in-
cludes the video BIOS.

82C451
ADDRESS/DATA EXTERNAL CPU ATTRIBUTE PALETT ANA
MULTIPLEXER INTERFACE CONTROLLER DEE E — WDE%G
MEMORY
CONTROLLER | GRAPHICS CRT
(SEQUENCER) |CONTROLLER| CONTROLLER D‘;%ESL

DRAM

Figure 1. 82C451 Integrated VGA Controller Block Diagram




Display Modes and Resolution

82C451 supports a superset of all VGA display
modes. It supports resolutions upto 640 x 480
in 16 colors, 960 x 720 in 4 colors and 1280 x
960 in monochrome.

Memory Interface

The entire display memory (256 Kbytes) is
always available to the CPU in regular 4 plane
mode, chained 2 plane mode and in super
chained 1 plane mode.

The display memory control signals are de-
rived from the dot clock. The MCLK is used
for internal sequencing of 16 bit memory cy-
cles. MCLK should be 25-40 MHz.

Extended Registers

All functionality of the extended registers in
82C451 are disabled on reset. Before the ex-
tended registers can be written into, they
must be enabled by two sets of control bits
(disabled on reset). The Processor Latches in

the Graphics Controller and the Attribute
Flipflop are readable in the extended register
space. No new bits are defined or any of the
unused bits used in the regular VGA registers.

External Palette Interface

82C451 supports programming of an external
palette DAC by decoding the CPU addresses
and generating the RD and WR signals to the
external palette. 82C451 decodes I/O addresses
3C6-3C9h as valid external palette addresses.

High Speed CPU Interface

82C451 supports a high speed interface to
CHIPS/250 and CHIPS/280 systems. There
are special interface pins on the CHIPS/250,
CHIPS/280 and 82C451. Using these special
interface pins, CPU accesses to the 82C451
can be executed faster than CPU accesses to
other peripheral devices.

The 82C451 is packaged in a 144 pin plastic
flat pack (PFP).

3-8
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82C452
SUPER VGA CONTROLLER

m Fully IBM VGA Compatible at hardware,
register and BIOS level

m Dual Bus Architecture

m Integrated interface to PC-Bus and Micro
Channel (CHIPS/250 and CHIPS/280)

m Single Chip Solution.

m Proprietary High Speed Intertace to
CHIPS/250 and CHIPS/280 Systems

m Supports 8 and 16 bit CPU interface

m Graphics Cursor with transparency

CPU Interface

82C452 has a strap option to select the PC-
Bus Interface or the Micro Channel Interface.
All control signals for both the interfaces are
integrated on the single chip.

82C452 supports both 8 and 16 bit CPU inter-
face. The 16 bit interface can be independently
enabled/disabled for memory and 1/0 cycles.
On reset, the chip is configured for 8 bit
cycles. The 16 bit interface for 1/0 cycles is
restricted to the index/data pair of registers.
This includes the Sequencer, Graphics Con-
troller, CRT Controller and the Attribute Con-

® Resolutions up to 640 x 480 in 256 colors,
960 x 720 in 16 colors and 1280 x 960 in
4 colors

a Enhanced backward compatibility with
EGA,CGA,Hercules, MDA without using
NMI

m Intelligent memory cycle arbitration to
maximize CPU bandwidth

m Pinout compatible with 82C451

m Same board design can use both parts

m New Patented Write Mode to speed up
graphics text

If the 16 bit interface is selected, then software
can still execute 8 bit cycles. This ensures
compatibility with old software.

All 1/0 cycles are completed without wait
states. Memory cycles are arbitrated using an
intelligent algorithm and is completed in the
fastest possible time.

BIOS ROM Interface

In the PC-BUS Interface, the 82C452 supports
an external BIOS ROM. The ROM address is
decoded and the ROMCS pin is asserted to

troller._AII other registers are always treated enable ROM data to the CPU.
as 8 bit ports.
ADDRESS/DATA EXTERNAL CPU ATTRIBUTE
MULTIPLEXER INTERFACE CONTROLLER PA:';EZTE — A\?‘lﬁ'é%(;
MEMORY
CONTROLLER | GRAPHICS CRT
(SEQUENCER) |CONTROLLER| CONTROLLER D‘;%EIO\L

|

Figure 1. 82C452 Super VGA Controller Block Diagram




CHIPS

Display Memory Interface

The 82C452 supports a high speed page mode
DRAM interface. This along with the 16 bit data
path and intelligent CPU arbitration, can im-
prove CPU performance by upto 8 times.

The 82C452 supports 256 KB, 512 KB and 1
MB of display memory as follows:

8 devices 64k x 4 256KB
16 devices 64k x 4 512KB
8 devices 256k x 4 1MB

The entire display memory (256 Kbytes, 512
Kbytes or 1 Mbyte) is always available to the
CPU in regular 4 plane mode, chained 2
plane mode and in super chained 1 plane
mode.

The display memory control signals are de-
rived from an independent clock (MCLK). For
120ns DRAMSs, the MCLK frequency should
be in the range of 30-33 MHz. This can sup-
port a 50 MHz (4 bits/pixel) video data stream.
With 100ns DRAMs, the MCLK frequency can
be up t0135-36 MHz. At this frequency, the
average number of wait states for the CPU is
reduced resulting in higher performance.

Display Modes and Resolution

82C452 supports a superset of all VGA display
modes. The maximum display bandwidth is
200 Mbits/s — 25 MHz at 8 bit/pixel or 50 MHz
at 4 bit/pixel. This translates to resolutions up
to 640x 480in 256 colors (packed pixel mode),
up to 960 x 720 in 16 colors (both planar and
packed pixel mode) and up to 1280 x 960 in 4

colors (both planar and packed pixel mode).
Extended Registers

All functionality of the extended registers in
82C452 are disabled on reset. Before the ex-
tended registers can be written into, they
must be enabled by two sets of control bits
(disabled on reset). The Processor Latches
in the Graphics Controller and the Attribute
Flipflop are readable in the extended register
space. No new bits are defined or any of the
unused bits in the regular VGA registers are
used.

Graphics Cursor

82C452 supports a 32 pixel wide and 512
pixel high hardware graphics cursor. The
graphics cursor supports transparency and
can be any arbitrary shape within the outline
box. The hardware cursor is based on the
definition of the graphics pointer in Microsoft
Windows™. Use of the hardware cursor frees
the CPU of the responsibility of managing
the pointer in any graphics environment like
Windows or Presentation Manager,™ leading
to improved performance of the application
programs.

External Palette Interface

The 82C452 supports programming an external
palette DAC by decoding the CPU addresses
and generating the READ and WRITE signals
for the external palette.

The 82C452 is packaged in a 144 pin plastic
flat pack (PFP).
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82C455
VGA FLAT PANEL CONTROLLER

VGA Compatible flat panel controller opti-
mized for laptop computer applications

Supports CRT, LCD, Plasma and Electro-
Luminescent displays of varying resolu-
tions

Single chip implementation tightly couples
to the CHIPS/250 and CHIPS/280 and
interfaces with 8 and 16 bit PC bus and
MCA (an interface compatible with the
Micro Channel™)

The 82C455 Graphics Controller provides a
complete solution for implementing a Video
Graphics Array compatible controller. The
82C455 is supplied in a 144-pin PFP package.
It can be used in 8 and 16-bit PC bus and in
16-bit MCA bus environments.

Display Types Supported

CGA, EGA, MDA, Multifrequency, IBM PS/2
and other monitors can be used. The choice of
flat panel displays includes EL, plasma, as well
as single panel/single drive, dual panel/single
drive and dual panel/double drive LCDs. Both
gray scale and monochrome panels are sup-
ported; a proprietary frame rate control algorithm
provides gray scale capability on monochrome
panels.

Chips/250 and Chips 280 Interface
The 82C455 interfaces directly to the CHIPS/250
and CHIPS/280, providing a simple, cost-effec-

® Upto 40 MHz dot clock speed for graphics

and text modes

Can utilize an external palette DAC with up
to 16 million colors

Provides intelligent backward compatiblity
to the EGA, CGA, Hercules, and MDA on
Flat Panel displays

tive solution for PS/2 compatible systems. When
used with one of these CHIPSets, the 82C455
can execute FAST memory cycles at a speed
greater than that normally available on the MCA
bus.

Backward Compatibility

The 82C455 is compatible with IBM’'s EGA, CGA
and MDA, in addition to offering a Hercules
monochrome-graphics compatible mode. On-
chip compensation registers permit software
designed for low resolution displays to utilize the
entire screen area on a flat panel with higher
resolution.

Hardware Support for

Context Switching

Multitasking and windowing environments can
be implemented easily since all internal registers
of the 82C455 can be read and written.

DATA
X’CVER

DATA >

ADDRESS
BUFFER

ADDRESS —»

82C455

PALETTE
DAC | TO
CRT
SYNC
DRIVER
TO
FLAT
VIDEO
—>1 DRIVER > PANEL

! J—»
CONTROL

MEMORY
I

|
1

Figure 1. 82C455 VGA Flat Panel Controller Block Diagram
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82C455 Functional Description

The 82C455 offers a complete solution for im-
plementing a VGA/MCGA/EGA/CGA/MDA/Her-
cules compatible display system. By integrating
all necessary logic the device ensures that total
chip count fora VGA compatible solution can be
as low as 14 chips (includes 82C455, display
memory, buffers and drivers).

Any one of a variety of CRT monitors or flat panel
displays can be driven. Internal compensation
registers ensure that industry-standard software
designed for different displays can be executed
on the single flat panel used in an implementa-
tion. Mode initialization is supported at the BIOS
and register levels, ensuring compatibility with all
application software. The 256 Kbytes of display

memory size is comprised of 8 64k x 4 DRAMs.
Display memory refresh is controlled by the
82C455; it is transparent to the CPU.

For support of multitasking environments and
context switching, the entire state of the 82C455
(internal registers and latches) is readable and
writeable. This feature is 100% compatible to
IBM's VGA.

The 82C455 directly interfaces to 8-bit PC and
PC/XT, 16-bit PC/AT and 8 or 16-bit MCA buses.
All operations necessary to ensure proper opera-
tion in these various environments are handled
in a fashion transparent to the CPU. These in-
clude internal decoding of all memory and I/O ad-
dresses, bus width translations and generation
of the necessary control signals.

The 82C455 contains 16 color palette registers.
It also interfaces directly to an external Inmos
G171 (or compatible) color palette and D/A con-
verter. Like the VGA, it is capable of display
resolutions of 640 x 480 with 16 on-screen
colors (internal palette) and 320 x 200 with
256 on-screen colors from an external palette
of 256 thousand (or 16 million) colors. The
82C455 can also be programmed for higher
resolutions up to 800 x 600 in 16 colors.

The 82C455 integrates four different modules as
follows:

Graphics Controller

The Graphics Controller interfaces the 8 or 16-
bit CPU data bus to the 32-bit data bus used by
the four planes (Maps) of display memory. It also
latches and supplies to the Attribute Controller
display memory data for use in refreshing the
screen image. For text modes this data is sup-
plied in parallel form (character generator data
and an attribute code); for graphics modes it is
converted to serial form (one bit from each of four
bytes form a single pixel). The Graphics Control-
ler also performs any one of several types of logi-
cal operations on data while reading it from or
writing it to display memory or the CPU data bus.

Sequencer

The Sequencer generates all CPU and display
memory timing signals. It controls CPU access
of display memory by inserting cycles dedicated
to CPU access and contains mask registers
which can prevent writes of individual display
memory planes.

Attribute Controller

The Attribute Controller generates the 4-bit-wide
video data stream used to refresh the display.
This is created in text modes from a font pattern
and an attribute code which pass through a
parallel to serial conversion. In graphics modes,
the display memory contains the 4-bit pixel data.
In text and graphic modes the 4-bit pixel data
acts as an index into a set of internal palette
registers which generate a 6-bit stream. Two ad-
ditional bits of color data are added if 256-color

~mode is enabled. Text blink, underline and cur-

sor are also the responsibility of the Attribute
Controller.

CRT Controller

The CRT Controller generates all the sync and
timing signals for the display and also generates
the multiplexed row and column addresses used
for both display refresh and CPU access of dis-
play memory.
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82C456/460
ENHANCED VGA FLAT PANEL CONTROLLER

m 100% IBM VGA Compatible (Register, Gate
& BIOS levels)

m Up to 64 gray scales
m Drives color panels

m IBM VGA monochrome CRT compatibility
on monochrome panels

m SMARTMAP™intelligent colorto gray scale
conversion

The 82C456 is Chips and Technologies’ second
generation VGA flat panel/CRT controller,
optimized for high-end laptops. The 82C456
provides complete Video Graphics Array
(VGA) compatibility at the register, gate and
BIOS levels. The 82C456 produces up to 64
gray scales or colors for photographic image
quality on monochrome panels and enhanced
color displays. Additionally, the 82C456 pro-
vides IBM VGA Monochrome CRT compati-
bility on monochrome flat panels. The 82C456
provides proven DOS and OS/2 compatibility
across all modes.

The 82C456 drives a variety of monochrome
and color flat panel displays, including electro-
luminescent (EL), plasmaand all configuration
of LCD’s. Complete CRT support is included
for a wide variety of monitors.

The 82C456 provides full backwards compati-
bility in hardware with EGA, CGA, MDA and
Hercules graphics standards to ensure that
older software can be run with no modifica-
tion.

Screen format compensation automatically
adjusts the flat panel display area. This feature
is required, for example, to allow software
written for a 350-line application to fill an
entire 480-line display. Compensation is ac-
complished by line replication (stretching),
line insertion, pixel doubling and program-
mable border and margin sizes to center the
display.

B Flexible display formats
m Advanced SLEEP modes

m Proven DOS & 0S/2 Compatible

m Full backwards Compatibility with IBM,
EGA, CGA, MDA and Hercules standards

m Drives 640 x 480 LCD, PLASMA, Electro-
luminescent and CRT displays

Chips’ proprietary SMARTMAP™ intelligently
maps colors to gray scales. This technique
works by first comparing and then suitably
adjusting the foreground and background
values to produce adequate display contrast
on LCD screens.

The 82C456 offers two advanced SLEEP
modes to extend battery based operation. In
the first mode when the backlight is normally
shut off, the display is blanked and the CPU
retains complete access to all internal registers
and display memory. System operation is
suspended in the second mode while the
82C456 continues to refresh the display
memory DRAMs at a programmable reduced
rate to prevent data loss.

The 82C456 integrates the graphics control-
ler, sequencer, attribute controller and CRT
controller on one chip. The 82C456 is pack-
aged in a 144-pin CMOS QFP.

The 82C460 is connnected in parallel with the
existing CRT color palette DAC. Its inclusion
in the normal video path ensures the integrity
of all application software RAMDAC data.
Thus, switching between the CRT and flat
panel is accomplished without compromise
in all modes. The 82C460 performs the 256
colorto 64 gray scale orcolor reduction using
the following techniques: 1) NTSC color
weighting, 2) equal weighting, 3) green data
output only, or 4) 64 colors on color panels.
The 82C460 is packaged in a 64-pin CMOS
QFP.
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Figure 1. 82C456/460 Enhanced VGA Flat Panel Controller
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CHIFS

82C480
8514/A COMPATIBLE GRAPHICS CONTROLLER

B Fully Compatible with IBM 8514/A at both B Supports both 256K and 1M VRAMs
register and software (‘Adapter Interface'
or Al) level 16 32 4 8
256K 256K 1M 1M

® Runs Windows and Presentation Manager

. . . 40x480x16-col X X X
for the 8514/A without special drivers g 482 428§256C—2 ocigr i X X X
B Single Chip Solution: 160-Pin Plastic 1024x768x16-color  x X X X
Flatpack 1024x768x256-color X X
n Integrated Micro Channel and Industry B Hardware Graphics Functions:
Standard Architecture (PC Bus) Interfaces _ Bit BIt - Polygon Fil
B Autoconfigurable for 8-bit or 16-bit System - Line Draw - Pattern Fill
Interface - Color Mixing - Scissoring
B Demultiplexed bus interface resulting in B External palette DAC support for up to 16
lower chip count. Total of 9 chips required million colors (Autoconfigurable for 6-bit or
for a complete 8514/A implementation 8-bit RAMDACS)
including memory: B Resoluti rted Up to 2540x2048
. esolutions supported up to X
1 82C480 Graphics Controller ) : "
1 74LS245 Bus Tranceiver (either interlaced or non-interlaced)
1 RAMDAC B Video rates supported up to 300 MHz
1 LM339 Comparator (with ECL external logic)
4 256Kx4 VRAMs (+4 for 256 colors)
1 82B484 Support Chip B | ow-Power CMOS process
1 EPROM (optional)

| 44.9 MHz lres MHz |

™ eprom ! = Moo iz
‘-f— r Control ! T

1
() A23:0 — ol pHoCLKn BLANK/ e
5 A8:0 x4 {11 SOENn >
3 Control POy | oo [IF ™ 5xDy_[s2B484 ForlmAM ST
2 ontro 120ns){LE" . B =
g ﬂ_L(_)f'_—b Support ﬂ» DAC[! 4 2
o BLANK/, Control Chi ®
> 82C480 oro | “"P - [tmsag] | £
a Single | g NCLK 11 S
£ Chip | pALRD/, PALWR/, 8BITDAC k& 9
g|D15:0[! 8514/A : : 2
‘% e SENSE <
- MS2:0
~ - HSYNC, VSYNC
74L.S245
A1:0
D7:0 e
VHSYNC, VVSYNC vp7:0] |vPcLK, vBLANK/
( External (VGA)Video Connector )

Figure 1. 82C480 Block Diagram
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The 82C480 is a 100% register-level IBM
8514/A compatible controller. The 82C480
provides memory interface logic, video con-
trol logic, and interface logic to both the ISA
(PC/AT) Bus and Micro Channel (MCA).

With 512 KBytes of display memory, the
82C480 supports 16 and 256 displayable
colors in 640x480 resolution and 16 with
1024x768 resolution. With 1Mbyte VRAM, it
supports 256 displayable colors with
1024x768. An external RAMDAC supports
256K (6-bit DAC) or 16 million (8-bit DAC)
total colors.

The 82C480 supports the following modes
selectable via software:

* VGA mode (pass through video from VGA
subsystem)

« Advanced Function mode (8514/A 1Kx768
or 640x480)

The 82C480 powers up in VGA mode. In the
Advanced Function mode, the 82C480
supports 640x480 or 1024x768 resolution as
well as providing more complex hardware
functions such as BitBlt, line drawing, polygon
fill, patterns, raster operations, and scissoring
(post-clipping).

Software support for the 82C480 is provided
via the Chips and Technologies’ Adapter Inter-
face (Al), Windows drivers, OS/2 Presentation
Manager (PM) drivers, and drivers for other
major software applications.

The 82C480 is supplied in a 160-pin PFP
package.

CPU Interface

The 82C480 allows selection of either ISA or
MCA Bus Interface by detecting a strapping
option during reset. All control signals for
both interface types are integrated onto the
single 8514/A compatible chip.

The 82C480 supports both 8-bit and 16-bit
CPU interfaces.

ROM Interface

The 82C480 supports an optional 8-bit ROM
for Power-On-Self-Test (POST) code which
may be implemented in AT-bus systems using
no additional external components except the
ROM chip. The ROM address is decoded and
the ROMCS/ pin is asserted to enable ROM
data onto the data bus. A 16-bit ROM may be
implemented with two ROM chips and one
additional external PAL.

Video initialization code and support functions
may be included in the POST ROM, incorpo-
rated into the system BIOS, loaded from disk
at system initialization as a TSR, or incorpo-
rated directly into drivers.

VRAM Interface

Like the IBM 8514/A, the 82C480 supports
256K (64Kx4) VRAMs. In addition, the
82C480 also supports 1M (256Kx4) VRAMSs,
allowing a lower cost, lower chip-count 8514/A
implementation. The 82C480 provides a
faster sequencer and supports a faster
memory clock (40 MHz) to maximize use of
VRAM bandwidth.

The 82C480 supports five memory cycle types:

1. Read (page mode)

2. Write (page mode)

3. Read-Modify-Write (page mode)
4. RAS-only refresh

5. Data Transfer Cycle

Extensions and Extended Registers

The 82C480 chip provides enhanced modes
of operation which are not available on the
IBM 8514/A. These extended features are
controlled via bits in extension registers.

The 82C480 has extended the 8514/A archi-
tecture to make the registers readable to
improve the testability of the chip and to allow
state save and restore to be accomplished.
This capability is not implemented in revi-
sion 0O silicon.

3-16



82B484
VIDEO SUPPORT CHIP

B Allows an IBM 8514/A compatible display
adaptor to be implemented with 9 chips
(including memory);

1 82C480 Graphics Controller

1 82B484 Video Support Chip

1 74LS245 Bus Tranceiver

1 RAMDAC

1 LM339 Comparator

4 256Kx4 VRAMs (minimum)
+1 EPROM (optional)

B 80-pin Plastic Flat Package

Designed to work with the 82C480, the
82B484 Video Support Chip integrates all TTL
components required for 8514/A compatible
display adaptors. With the 82B484, a
minimum system 1024x768 non-interlaced
8514/A compatible display adaptor can be
implemented in 9 chips including VRAM

B Reduces chip count for 82C480 based
8514/A compatible display adaptors

B Select up to 4 clock sources

Contains VGA Video pass-through circuitry

B Implements VESA compatible video pass
through logic

B Supports video rates to 80 MHz
High-speed Bi-CMOS process
B Pinouts optimized for PCB layout

memory. Included in the 82B484 is all clock
selection circuitry, video shift registers, and
VGA video pass through logic. The 82B484
CMOS circuitry allows 80 MHz clock
frequencies supporting non-interlaced monitor
resolutions up to 1024x768 and interlaced
monitor resolutions up to 1280x1024.

S4D7:0 (VP7:0 from VGA)

I/ N\
s4:007 d ‘PSEUDO J™_5BIT SHIFT REG - > P7
. D6 ( -
S4:0 I 8-PLANE P= 5-BIT SHIFT REG ""'\< P6
. $4:0D5 = MODE' |=d 5-BIT SHIFT REG —\< > P5
2 S4:0D4 1l LOGIC Ll 5-BIT SHIFT REG 1< = P4 | Q
| s4:003 I: Reeed 5.BIT SHIFT REG 1L - p3 |2
£| s4:0D2 H 5BIT SHIFT REG | > -P2 |
£| s4:0D1 1 5-BIT SHIFT REG B =Pt | 2
~| s4:000 5-BIT SHIFT REG [ > PO
I d
SOE3:0/ <] - PCLK
SCLK1:0 < > MBLANK/
o
0 ———
§ g CLKSEL2 2 CLOCK and SHIFT CONTROL < vBLANK ) £ §
S NCLK = LoGic < VPCLK J 85
CLK3:0 = «— RESET
CLKDIR —»-] > AFOUT

Figure 1. 82B484 Block Diagram
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Video Subsystem Total Chip Count

Using the 82C480 and 82B484, a complete
8514/A compatible 8-bit video subsystem can
be built with just 9 ICs (10 ICs for a 16-bit
system), including display memory, as shown
in the table below:

Qty Chip Type

82C480 Graphics Controller Chip
748245 Tranceiver (2 for 16-bit interface)

IMSG176-65 or IMSG178-65 RAMDAC
LM339 Comparator

256Kx4 VRAM (120 ns) (+4 for 8 planes)
82B484 Video Support Chip

Total
27256 POST ROM (optional)

Ol D= | a

+
—

Additional components required are 44.900,
50.350, and 65.000 MHz oscillators, 15-pin
video connector, LM334 Current reference,
1N4148 diode, and various resistors and
capacitors. The indicated configuration
supports 640x480 non-interlaced 16-color
and 256-color modes and 1024x768 inter-
laced and non-interlaced 16-color mode.

Adding 256-color support for 1024x768 would
require four additional 256Kx4 VRAM chips.

Adding support for 1280x1024 interlaced
would require an additional oscillator (80
MHz), a '-80' RAMDAC, and a total of 5
VRAMSs (16-color) or 10 VRAMs (256-color).

The same video subsystem configured for the
MCA bus with a 'Power-On-Self-Test' (POST)
ROM would require two additional 8-bit
address latches (74LS373 or equivalent).

Package

The 82B484 is available in a 80-pin plastic flat
pack (PFP).
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82C570 CHIPSIink
SINGLE CHIP “3270”” PROTOCOL CONTROLLER

m Implements IBM 3270 Communication
Protocol

m Provides IBM 3278/79 and IRMA™ emula-
tion adapter cards interface

m Supports both CUT and DFT modes

m Type A coaxial transmitter and receiver
m 8X Digital Phase Locked Loop (DPLL)
® On chip 4.7 MIPS microcontroller

The 82C570 is a highly integrated IBM 3270
coaxial type A protocol controller chip. It
serves as an |/O processor to emulate most
of the IBM terminals and printers. It works
with IBM 3276/3274/3174 control units either
locally or remotely attached.

The 82C570 internal microcode supports most
display terminals and printers in both CUT
and DFT modes except 3279-S3G due to the
large memory requirement. The programmed
symbol and APA graphics for 3179/G and
3270 PC/G can only be supported in DFT
mode. There are provisions for adding an
additional 8K x 8 SRAM and using external
microcode.

m Dual port RAM control function
m 2.4K bytes internal microcode

m Provisions for external microcode
m Low power CMOS technology

m 18.8696 MHz crystal oscillator

m 84 pins PLCC package

The 82C570 provides both IRMA and IBM
emulation adapter compatible interface. All
the IRMA and IBM emulation, file transfer
and application software can run on the
adapter using 82C570.

The 82C570 along with an external 120ns 8K
x 8 SRAM , line driver, line receiver and pulse
transformer, a complete 3270 protocol emula-
tion adapter can be built easily.

The 82C570 is fabricated using advanced
CMOS technology and is packaged in an 84
pin PLCC.

CONTROL ROM

CLOCK
GENERATOR

OPERATION

REGISTER

MICROCO

NTROLLER

TRANSMITTER

IRMA &IBM
REGISTERS

CONTROL
SIGNAL

WORKING
REGISTERS

RECEIVER

<¢—— RXD

ADDRESS &
| DATA BUFFER[™

HOST
INTERFACE
CONTROL
LOGIC

—> ﬁé‘&
> ME§3
— RAMRD
— RAMWR
= MDO-15

SRAM
CONTROL
UNIT

3> MAO-12

.1

Figure 1. 82C570 Block Diagram
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CHIPS 82C574
MICRO CHANNEL INTERFACE CHIP

m Compatibie with IBM Micro Channel specifi-
cations

® Provides highly integrated Micro Chan-
nel interface solution

Flexible Card ID assignment
Supports POS registers

Resource relocation capability to avoid
address conflict

m Flexible Interrupt level selection

The 82C574 is a highly integrated Micro Chan-
nel interface chip for IBM PS/2 personal com-
puter application. It can be configured to oper-
atein either of two modes; ‘““mode 0’ for 82C570
CHIPSIink 3270 coaxial protocol controller or
“mode 1” for the 8 bit general purpose |10 slave
peripherals.

When mode 0 is selected, the chip decodes
the 10 address of 02DXH and 022XH for IBM
& IRMA registers and generates the IORD,
IOWR signals for 82C570. It also decodes the
memory space of 0CE000 to OCFFFF for the
display buffer and external micro code access
by activating the MEMRD, MEMWR signals.

007 TN oam
BUFFER

m Sophisticated Card Channel Ready signal
generator

m Two modes of operation:

Mode 1 for general purpose 8 bit slave I/0
peripherals

Mode 0 for 82C570 CHIPSLINK application
Low power CMOS technology
68 pins PLCC package

In mode 1 operation, the 82C574 supports the
microchannel bus interface to most 8 bit 10
slave devices. The adapter 10 address can be
programmable during the setup procedure.
This resource relocation capability avoids con-
flicts with the adapter’s address. The interrupt
level can also be selected via software. The
82C574 greatly simplifies the circuitry to inter-
face to the microchannel bus.

The 82C574 is fabricated using advanced
CMOS technology and is packaged in a 68
pin PLCC.

POS —————» IRQSLO-1
REGISTERS -

> R102-105

POS 1D
1D0-15 :____“3 REGISTERS
R100, 101

> READY
CONTROL
- LOGIC

——— RDYIN
———— 3 CDCHRDY

MADE24 — ]
COSETUP ——— >
S0, §1, M/10 —— ] COMMAND
_—
__Ccmo DECODE
CoSERK CARD SELECT
-—
_BCS FEEDBACK
03 T— LoGIic

|———— I10RD
PERIPHERAL | o i5wr

|

__MATCH ]

»| COMMAND
GENERATOR  f[——— MEMRD

|-—————% MEMWR

A0-23 | 2 P

RESOURCE
RELOCATOR

\/

& —————— AO0-3
ADDRESS

ADL
MASKO0-3

LATCH

Figure 1. 82C574 Block Diagram




CHIPS




o n -i ga gus

82C575
COMMUNICATION MICRO CHANNEL INTERFACE CHIP

m Compatible with IBM Micro Channel speci-
fications

m Provides highly integrated Micro Channel
compatible interface solution for most com-
munication adapter applications

m Suitable for most 8 bit slave 10 peripheral
applications

m Unique and flexible Card ID assignment

m Supports POS registers

m Four POS register bit outputs for system
configuration

The 82C575 is a highly integrated Micro Chan-
nel compatible interface chip for use in per-
sonal computer applications compatible with
the IBM PS/2 standard. It supports the Micro
Channel compatible interface to most of the 8
bit 10 slave devices. The adapter 10 address can
be programmed during the setup procedure;
this resource relocation capability avoids
adapter address conflicts. The interrupt level
can also be selected via software. The on-chip
wait state generator allows the user to optimize
the system bus timing to his/her specific needs.
A unique Card ID generator does not require
any external components.

m Resource relocation capability to avoid
address conflict

m Dual resource relocators to support multi-
ple peripherals per card

m Sophisticated Card Channel Ready signal
generator

® On chip system wait state generator
m Low power CMOS technology
m 68 pins PLCC package

All these features greatly simplify the design
of a circuit to interface to the Microchannel™
compatible bus.

The 82C575 supports application markets such
as intelligent Modems, SDLC/BISYNC/UART
adapter card applications, instrumentation, etc.
The dual resource relocater provides the
capability to support multiple peripheral sys-
tem with a maximum of 32 1O address space.
The 82C575 is fabricated using advanced
CMOS technology and is packaged in a 68
pin PLCC.

4-5



Do-7

1D0-7

RESET
ADL
CDSETUP
S0, §1, W/IO
CMD
CDSFBK
BCS

BCTL

CTLA

cTLB

A0-15

DATA \
"*" BUFFER X - POS >
REGISTERS
- H102-105 L
WAIT STATE
POS ID > & -
>N\—{ REGISTERS _ | rReabyconTROL |
H100, 101 - > LOGIC
——
. > PERIPHERAL |——>
COMMAND
R > GENERATOR |—»
————1
—
—>1 ' COMMAND
, DECODE
- &
CARD SELECT
<«——] FEEDBACK
LOGIC
- MATCH
-t D —
y RESOURCE
3
- RELogATon
ADDRESS LATCH [
>
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82C578 CHIPSterm
SINGLE CHIP 3270 TERMINAL CONTROLLER

Complete 3270 Terminal Controller on a
single chip

High speed microengine (10 MIPS) with
64K Bytes of Memory, 32K of I/0, and
128K of Font

Unique 3-way arbiter to evenly balanced
memory cycles

Flexible display list processor for soft
screen formats, multiple windows, muiti-
ple interlaced and non-interlaced displays

Supports both color and monochrome
monitor up to 60 MHz dot clock

16mA Centronics™ parallel interface

Supports individual scan line display and
random scan line

Light-pen interface

Supports all 3270 modes and receives
3299 packets

Usei-definable screen formats:
— Colorremapping and background color

— Variety of Rules: cross-hair, vertical and
horizontal

— Overscan

User definable Character size: 5-16 wide
by 1-32 pixels high

Download feature for more economical
solution

Programmable wait-states for slow
peripherals

Supports both AT and PS/2 Compatible
style keyboards

EEPROM support

CMOS technology in 144-pin PFP pack-
age

| BUZZ
FAO0-15 UZZER(4) LS125
FONT - DISPLAY LIST KBCLK,KBDATA
_____ FDO-15 PROCESSOR KEYBOARD I/F
1 fgpﬁ.ﬁ ATTRIBUTE DECODER LIGHTPEN LPSTRB, LPSW
PDO0-7,SLCTIN,AFX
MCS1,MCS2,RD,WR PRINTER I/F — —
A0-15 BUS oy INIT,STRB,ACK,PE
Sslli(ﬁaﬂ [E’g';: I/F ARBITER TIMER BUSY,SLCT,ERROR
RGB,INT,
] DISPLAY I/F VSYNC | sa7a
EEPROM HSYNC,DCLK1-3
N
COAX ENGINE AX I/F REG
18.8696MHz [ CoAxv
] TxDLY, TxD § TRANS-
o SEQUENCER COAX Tx/Rx TXACT-RxD | FORMER

Figure 1. 82C578 Block Diagram




The 82C578 is a highly-integrated single chip
processor to be used to design 3270 Display
Stations such as 3191 and 3192-compatible
display terminals. It has all necessary logic to
handle 3270 coax protocol, coax transmit-
ter/receiver, video sync generation, 3270 at-
tribute, light-pen, keyboard, Centronics com-
patible parallel interface, security keylock,
buzzer control, and many more. A complete

3270 compatible terminal consists of 2 buffer
SRAM, 1 font EPROM, 1 configuration
EEPROM, a transformer, an LS374 to drive the
RGBI signals, and an LS125 for the buzzer.
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82C601

SINGLE CHIP PERIPHERAL CONTROLLER

100% Compatible with IBM PC/XT, AT
Two 16450 Compatible UARTs

m One IBM PC/XT, AT Compatible En-
hanced Parallel

m ADAPTER mode functions:

— Game Port Decodes

— Select Pins for Serial & Parallel ports
® MOTHERBOARD mode functions:

— |IDE Interface

— Real-Time Clock Chip Select

— General Purpose Chip Select

The 82C601 features two 16450 compatible
UARTSs, anenhanced parallel port, an IDE hard
disk interface and chip selects (MOTHER-
BOARD mode) or select pins and Game port
decodes (ADAPTER mode).

ADAPTER mode where the base addresses
are determined by the select pins.

MOTHERBOARD mode whereallthe portsare
relocatable, and power management that in-

— Power Saving & Power Down Modes
m 16mA and 24mA Output Drivers
m Schmitt Trigger RESET Input
m Internal Address Decoders
m EISA Ready (MOTHERBOARD mode)
— Relocatable Ports
— Relocatable IRQ
— Interrupt Sharing Capability
m Low Power CMOS
m 80-pin PFP or 84-pin PLCC packages

cludes power down for each port, oscillator
disable, and chip power down using the
PWRGND pin.

The host interface is PC-compatible, i.e. DO-
D7, A0-A9, IOR, IOW, AEN, INTR1, INTR2,
INTR3, INTR4, and RESET, and can be con-
nected directly to the bus. The system bus
interface buffers (D0-D7, INTR1-4) are capable
of sinking 24mA, the parallel port interface
signals are capable of sinking 16mA.




nirs

VCC VSs RTCCS GPCS
| |
kst ACK, PE, ERROR
DBDIR— 5
MO DE—— CONFIG DECODER PA;lé\FL‘!I._EL 333_7 SLCT
REG STROBE, INIT
SLCTIN, AUTOFD
UART TxD, RTS. m_DT_R
SAO-9 - g"D’, TS
o BUS CLOCKS bCE
bRQ, BACK vr TxD, RTS, DTR
] —] UART J
Ry et
AEN, RESET ,
X1— GAME FDC | IDE I/F :DEENL
X2 TDEENH
GAMERD — FDCS — Hpcs— | L-TOCS16
GAMEWR — IDED7

Figure 1. 82C601 Block Diagram
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82C605/82C606
CHIPSpak/CHIPSport MULTIFUNCTION CONTROLLERS

m 100% Compatible to IBM PC/XT, AT

®  Fully compatible to the NS16450 Asynch-
ronous Communications Element, and the
Motorola™ 146818A Real Time Clock
(82C606 only)

m Provides a parallel interface which can
be configured for use with either a printer
or a scanner

m  Provides two UART channels which can
be powered from external sources

The 82C606 CHIPSpak Multifunction Con-
troller incorporates two UARTS, one parallel
port, one game port decoder and one Real
Time Clock. The UARTs are fully compatible
to the NS16450 and the Real Time Clock is
fully compatible with the Motorola 146818A.
The 82C606 thus offers a single chip imple-
mentation of the most commonly used IBM
PC/XT or AT peripherals. While offering
complete compatibility with the IBM architec-
ture, the chip offers enhanced features. These
include support for power derived from three
sources (main, auxiliary and standby), an ad-
ditional 64 bytes of user RAM for the Real
Time Clock and a software configuration
scheme which permits development of a sys-
tem configuration program.

m  Support for a game port

m Provides a Real Time Clock with 100
year calendar (82C606 only)

m CMOS Configuration RAM with Battery
Backup support permits software selec-

tion of internal register base addresses
(82C606 only)

m 114 bytes of CMOS RAM

m Single chip 68-pin CMOS implementa-
tion

The CHIPSpak Multifunction Controller can
be used on the system board to provide serial
and parallel ports or on a multifunction card
to create a low cost, high density peripheral
for use with general purpose microcomputer
systems.

The 82C605 CHIPSport is a functional sub-
set of 82C606 CHIPSpak. The two products
are identical, with the exceptio nof the Real
Time Clock. The 82C605 does not integrate
the Real Time Clock.




——__—> RTC —» INTERRUPTS
(606 ONLY)

DATA | > UART1 K > SERIAL PORT 1

> VUART2 [ > SERIAL PORT 2

ADDR DEC

| = e K> eanaueromt

CONFIG
LOGIC

—» GAME ENABLES

Figure 1. 82C605/606 CHIPSpak/CHIPSport Multifunction Controller Block Diagram
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82C607
CHIPS/250/280 MULTIFUNCTION CONTROLLER

m Single Chip UART and Analog
Data Separator

m 100% functionally compatible to the IBM
PS/2 model 50, 60, and 80

® Fully compatible NS16550 Asynchronous
Communications Element

m 16 bytes FIFO for transmitter and receiver
buffers

The 82C607 Multifunction Controller incor-
porates a single channel UART, an analog
floppy disk data separator and the host inter-
face logic compatible with IBM PS/2 model
50, 60, and 80 personal computers.

The UART is functionally compatible to
NS16550 Asynchronous Communications Ele-
ment. The data separator contains a self-
calibrated analog phase locked loop (PLL),
write precompensation circuit, and the logic
interface to the industry standard 765A/765B/
8272A floppy disk controller. It supports three

m Easy interface to the industry standard
floppy disk controllers (765A/765B/8272A)

® Supports multiple data rates (250K, 300K,
and 500Kbps)

m High drive, 48 mA output buffer
m  Schmitt trigger inputs
m Low power advanced CMOS technology

® 68 pin PLCC or 80 pin Flat Pack

standard data rates: 250K, 300K, and 500K
bits per second, each selectable by software.

Together with 765A/765B/8272A, the 82C607
provides a very cost effective and high perfor-
mance implementation for the serial port and
the floppy disk sub-system for systems com-
patible to the PS/2 environment.

The 82C607 is implemented using advanced
CMOS technology; available in 68 pin PLCC
or 80 pin Flat Pack packages.

x1 x2 FX1 Fx2
TXRDY — 16 BYTE UART cLOCK SELF-CALIBRATING [ VCOMP MFLTR
AXABY —|  FIFO GENERATOR ANALOG L verL
PHASE LOCKED LOOP AVCC, AVSS
DTR, RTS —
XD — FDC CLOCK I
axp |  UART GENERATOR PSo, PSt
___ Rt —— WRDATA, WREN
DCD, DSR, —| DATA READ —— VCOSYNC, RDD
CTS, RI AND WRITE d
PRECOMP L FpccLk
L RDDATE, RDW
RESET —] L wcLk, Wbb
iORD, IOWR — [
OBIOP, MASTER — HOST
> INTERFACE CONFIGURATION
iRG3, iRas —  LOGIC REGISTERS
AC-A9 —
D0-07 —
FDCRST
FDC DRVO, DRV
REGISTERS HIDENS
DSKCHG
FDCCS, DRVSRD

Figure 1. 82C607 Block Diagram
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82C710
PC/AT COMPATIBLE MULTIFUNCTION FLOPPY CONTROLLER

m Low Power Advanced 1.5 CMOS Tech- m Integrated Floppy Subsystem

nology, 100 QFP Package .
— uPD72065B Compatible Floppy

m 16450 Compatible Serial Port Controller

m Enhanced Bi-Directional Parallel Port — Analog PLL with Transfer Rates Up To
with 16 mA Output Drive 1 Mbits

m General Purpose Programmable Chip — 48 mA Floppy Drive Interface Buffers
Select

— Programmable Precompensation
m PS/2 Compatible Type Mouse Port Logic Modes

With Driver Support = 100% IBM PC/XT, AT Compatible Regis-
m IDE Interface for Embedded PC/AT and ter Set

PC/XT Hard Disk Drives m 16mA PC/XT, AT Compatible Host Inter-
face Drive Capability

m Complete On-Board Power Management
Features

PS/2 MOUSE PORT MDATA, MCLK

REGISTERFILE TxD,RTS,DTR

SERIAL PORT RxD, CTS, Rl
DSR, DCD

ACK, PC, ERROR
BUSY,SLCT
PARALLEL PORT PDo-7

STROBE, INIT
SLCTIN, AUTOFD

MINTR, FINTR
SINTR, PINTR

Ao-Ag, AEN
IOR, IOW, RST
Do-D7, DAK
DRQ,TC

DBDIR, PWRGD HOST INTERFACE

IDEENL, IDEENH
IDE INTERFACE HDCSO0, HDCS1

IDE7,10CS16

RDATA, WDATA, WGATE
DRVO, DRV1, MTRO, MTR1
FDC DIR, STEP, TRKO, HDSEL
WRPT, INDEX, DSKCHG

FILTER, FGND 250/500
ANALOG PLL PUMP/PREN, DRVTYP
SETCUR, RPM/LC, RVI

GPCS,RTCCS DECODER

Figure 1. 82C710 Block Diagram
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The 82C710 is a single chip offering the
complete I/O solution for the PC/XT, AT
compatible motherboard environments today.
The 82C710 provides the functionality of a
16450 compatible UART, which when coupled
with a 145406 and a 1488 results in the imple-
mentation of a complete PC/XT, AT compati-
ble serial port. The parallel port is just like the
one on the PC/XT, AT compatible and sup-
ports the PS/2 compatible bi-directional mode
of operation. In addition it supports a drive
capability of 16mA, which alleviates the need
for external buffers. A PS/2 compatible mouse

port is provided, along with the drivers neces-
sary to support it in a PC/XT, AT compatible
environment. The IDE interface logic needed
on the host end to support embedded PC/XT,
ATcompatible hard disk drives is provided by
the 82C710, thereby contributing to lower
chip count on the motherboard. A complete
floppy subsystem consisting of a uPD72065B
floppy core, an analog data separator, capa-
ble of transfer rates up to 1 Mbits/s and the
host interface registers is on-board in the
82C710. The 82C710 provides complete
power management and software configura-
bility, thus providing the most optimum solu-
tion of its kind in the market today.
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82C781
HARD DISK MICRO CHANNEL INTERFACE CHIP

m Low power advanced 1.54 CMOS tech-
nology

m On-board Micro Channel Compatible
Arbitration Logic

m On-board Bus Acquisition Logic
m On-board POS 102 and 103 register
m Provides CARD ID read controls

m Provides programmable address select
capability through the POS 104 and 105
registers

Functional Description:

The 82C781 Hard Disk Micro Channel Com-
patible Interface Chip provides the interface
between the Micro Channel bus and the hard
disk controller orother DMA/IO slave-oriented
peripherals.

When used in a hard disk mode, it works in
conjunction with the 82C782 Hard Disk Data
Manager Chip to facilitate bus acquisition and
DMA transfers. Italso decodes the bus addres-
ses and status (M/10, SO, S1) for 1/O slave
reads. When used in the general purpose
mode, it will work in conjunction with other

m Provides optional, register-definable
CARD ID in conjunction with the 82C782

m Provides synchronous and asynchronous
bus transfer cycle extension

m Programmable burst length capability

m Provides external read decodes for diag-
nostic registers

m 68-pin PLCC or 80-pin Flat Pack

DMA or I/O slave peripherals (as long as the
handshake requirements are met) to provide
the Micro Channel interface functions.

Together with the 82C782, a disk formatter and
a data separator/endec,the 82C781 provides a
very cost-effective and high-performance im-
plementation of the Fixed Disk Adapter for
systems compatible to the PS/2 environment.
On the other hand, the 82C781 provides the
Micro Channel interface for other DMA/IO
slave oriented peripheral adapters, thus allow-
ing the designer to concentrate on the main
task of adapter design.

XDO0-7 (HOST DATA)

— BURST
<—] BURST

—premet| LOSIC BRST47> >——| POS 103 IARB&BURST
—>] cNTR :

1/0 RELOC-L
t— Pos1e }——

ARB0-3 ARB
ARB/GNT LOGIC }= 1/0 RELOC-U & MASK
& DMA | ARBID<3:0>
PREMPT smge " ' mao
_A0-1S |1 aoobmress |
‘ DECODE | CDSFDBK
\ =,
DACK
DMAREQ CDSFDBK
| ———
_ CDCHRDY sﬁ"}’énmy,c DTRDT (P)
il e

Figure 1. 82C781 Block Diagram
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82C782
HARD DISK DATA MANAGER

®m Low power advanced 1.5¢ CMOS tech-
nology

m PS/2 Model 50/60 compatible

m On-board register file for command and
status

m Slave DMA controller, max 2.5 MBytes/s
to the host

m 8-/16-but data pipeline to sustain high
bus transfer rates

m On-board address generation for local
buffer

m Provides address generation during local
CPU buffer accesses, with optional auto-
increment capabilities

Functional Description:

The 82C782 Hard Disk Data Manager Chip
provides the DMA, buffer management and
register file functionsfor the Fixed Disk Adapt-
er in the PS/2 Micro Channel environment.
The slave DMA controller is responsible for

m Addresses up to 64K of static RAM

m Supports both 8751 and 68HC11
microcontroller families

m Provides interrupt to the local CPU

m Supports Adaptec AIC-011 and com-
patible formatters

® Supports 1:1 interleave
B Supports ST506 type drives
B 84-pin PLCC package

transfer of data between the disk and local
buffer and also between the local buffer and
the host. Itensures aninterleaved data transfer
between disk and host, and hence facilitates a
1:1 interleave capability. It operates at 10 MHz
and supports up to 64K of direct static RAM

RA0-15
ADO-7
HOST DATA BUS
i
Y
ATTENTION INTR STATUS |»
STATUS A | contrOL
Y A
\
DREQ ]
FIFO HOST PTR
DACK HOST DMA & DATA
———»| MACHINE ALIGNER ——
RDY
CLK A co A STOP
CONTROL
. A WR BYTE CTR
BWE|
DSKCLK BUFFER [ —  ADAPTERID
SKCLK_ | MANAGER
PUEER RDATAO-7 (FROM RAM)

Figure 1. 82C782 Block Diagram
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addressing capability. It also provides the
PS/2 Compatible register file of Control,
Status, Attention and Interrupt Status
registers.

The 82C782 works in conjunction with the
82C781 and a local microcontroller to provide

the data path functions between the disk and
the host. This, combined with a disk formatter
and a data separator/endec, results in a low-
cost Fixed Disk Adapter implementation for

systems compatible with the PS/2 environ-
ment.




82C784
MFM/RLL DATA SEPARATOR & ENDEC

Low Power advanced 1.5¢ CMOS
technology

Onboard 5 Mbits/s MFM(1,3) encoder/
decoder

Onboard 7.5 Mbits/s RLL(2,7) encoder/
decoder

Synchronous start-up Phase-Locked Oscil-
lator (PLO)

MFM Write Precompensation with built in
delay line

De-glitched Read/Reference Clock output

The 82C784 provides the Data Separation

fu

nction and a user selectable MFM or 2,7RLL

encode/decode function, for the Disk Data
Path. When used in conjunction with the

Onboard Address Mark Detection circuitry

Provides NRZ interface to the disk con-
troller chip

Dedicated Analog Vcc/Gnd for better noise
immunity

Onboard 48 mA drivers/receivers for disk
data lines

Single +5V operation (Digital & Analog)
44 pin PLCC package

82C780, it results in the implementation of a
low cost Fixed Disk Adapter for the PS/2
Micro Channel Compatible environmentand
greatly reduces board space, while enhanc-
ing the performance.

X1——1 REFCLK
X2 | GENR — WCLK
WG »| MFM/27 MFM_, PCME"' Mux | woaAtai+
ENDATA | PRECOMP > P
—»1 ENCODER o > DELAY DIFF —— WDATA1-
S WCLK GENR
WAM/AMD = > > DRVRS | o
AM GENR WDATA2+
> > S EN —— WDATA2-
A A | A
PCEN 27DATA \
RLL/MFM
DRVSEL 1,2
RGATE
Y Y Y
WCLK
amoeTecT | ™| puase [€PATA]l  gsync  [——RDATAM+
- DETECT DETE;:TOR |l «— RpaTat-
&
A A CONTROL DIFF  |<«—— RDATA2+
L togic |SYSSTl Rcvms S
< < f— -
NRZ < memzz | DLYDATA
_ RD/REFCLK DECODER [
- VCOCLK
TPO ] PLO
)
o s
ch2858 § &
uw = 0w o
gETREs o

Figure 1. 82C784 Block Diagram




The 82C784 boasts of a high level of integration
by supporting both the MFM & RLL encode/
decode schemes, along with the synchronous
start-up Phase Locked Oscillator and the dif-

ferential driver/receiver pairs for the disk data
path signals. The advanced architecture also
results in the use of a minimum number of
passive components.
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CHIFS

bedded Drives

82C785
SINGLE CHIP PC/AT HARD DISK CONTROLLER
® Low Power Advanced 1.5 CMOS Tech- m Control for Implementation of a 64K Dual
nology, 100 QFP/84PLCC Port Static RAM Buffer
m 100% IBM PC/AT Compatible Task File ® Optional Auto-Increment of Address
Support Pointer for Local CPU to Buffer Access
® 24 mA Drivers for Direct Interface to the ® Higher Buffer Memory Throughput, Up
PC/AT Bus To 10 MBytes/s
m Auto-Generated Wait States For Interfac- m Supports Disk Data Rates Up To 24
ing to Fast Hosts Mbits/s
m PIO and DMA Modes for Buffer Data B Programmable Disk Sequencer RAM of
Transfers Up To 8 MBytes/s 30 x 4 Bytes
m Auto-Command Mode to Speed Up Disk ® Optional Dual Brand Registers
Command Response .
® Support for 16-Bit CRC and 32/56-Bit
m Support for Daisy Chaining of Two Em- Programmable ECC

B Provides Complete On-Board Power
Management Features

TASK
FILE <____"> ADo-7
‘ | «————— ALE
A LOCALCPU WE BB
v INTERFACE [ f R.R
IOCHRDY <—— l«——— RST
DREQ, INTRQ ~——
DACK ———
CHRESET ————»] AT
TORD,JIOWR ——— INTERFACE
Ag-2, Ag, CSO — > -+—— AM/SECTOR
¢————— INDEX
XDo-15 <:> FORMATTER
& | ——— INOUT
DISK .
} INTERFACE Re,we
! l&——— RRFCLK
| <«———— NRZ
RAo-15
FFER
RDATo-7 nﬁgmonv
INTERFACE
BUFCLK s

Figure 1. 82C785 Block Diagram
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CHIPS

The 82C785 is an enhanced, high-perfor-
mance VLSI circuit that provides an optimum
implementation of a Winchester disk control-
ler forthe PC/AT compatible interface. Itincor-
porates the function of a disk formatter, buffer
memory controller and AT bus interface con-
troller. Itis capable of accomplishing 1:1inter-
leave format with concurrent transfers of up
to 24 Mbit/s on the disk and 8 MBytes/s on the
host. The built-in AT interface logic, with

24 mA drive capability, allows the chip to
support the 40-pin Conners interface, popular
with the embedded disk drive designs. In
addition the 82C785 provides support for
complete power management, thereby lending
itself to drive implementations oriented towards
the laptop market. Also because of its high
integration levels, it provides an opportunity
for the OEM to develop low-cost solutions
for the add-on board market.

5-10



HIFS

-

10C50558B

MEMORY CONTROLLER AND PROGRAMMABLE DATA SEQUENCER

Memory Controlier Features

Low Power 2u CMOS Technology
High Performance Dual Bus Architecture
Two Independent DMA Channels

8 Megabyte Device Bandwidth at 32 MHz [ |
Clock

16-bit Address and Count Registers for [ |
Each Channel for the 5055B

Independent Mask for Channel-End Inter-
rupt

Bus Access Resolved on Channel Priority
Basis

Logic to De-Multiplex the Microproces-
sor Address/Data and Drive the Low
Order Microprocessor Address Lines

Programmable Request/Acknowledge
and Interrupt Polarity

Programmable Auto Count Re-Initializa-
tion

Programmable Memory Access Cycle n
Timing (2 to 5 Clock Cycles)

Buffer Memory Address for 64K (2
Memory Chip Enables for 32K x 8 SRAM) "

DRAM Support for up to 1 Megabyte

Data Memory Parity, Check and
Generate Option (In 8 Bit Mode)

16 Bit Host Transfer Support (With 16 Bit
Memory)

Channel 1 Optional Level Request

Device Control Features

High Level Instruction Set Including:
— Read/Write

— Individual Sector Formatting

— Track Formatting u
— Read ID [ ]

Read/Write Long

Read Syndrome
Verify (With Data In Buffer)
Check Data ECC

Check Track Format

Supports Up To 15 MHz Serial NRZ Bit
Rate

Programmable Disk Format:

Programmable Sector Size Up to
65,536 Bytes Per Sector

Programmable ID Data and Length

Programmable Gap Sizes and Fill
Characters

User-Definable Header Flag Byte or
Nibble

Selectable 32, 48 or 56-Bit ECC Poly-
nomial and ID CRC

Disk-Compatible ID and Data Field
CRC

Hard or Soft Sector Modes
NRZ Serial Disk Interface

Direct Interface to ESDI Type Drives,
Both Hard and Soft Sectored

Multi-Sector Transfer Capability With
Automatic Sector Increment

Programmable Automatic ID Retries

Store Logic to Access External Registers
on the Microbus

Logic to Transfer Data Between the
Microbus and Buffer Memory

ESDI ID Sync Timeout Programmable
Option

ESDI Write Gate to AM ENABLE
Programmable

Format Track With Data From Buffer

Programmable Write Gate Disable for Em-
bedded Servo
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NRZ

RAM
BUFFER

—

MEM

CHIPS
10C5098C
HOST
INTERFACE

4N

Ao-14

B VT ﬁ

CHIPS
10C5055B
MEMORY

CONTROLLER/

PROGRAMMABLE

DATA
SEQUENCER

DATA
WRITE

WRITE

NRZ
_READ

CHIPS
VCO/ENCODE
DECODE CHIP

DATA
READ

<

A contrOL

]

ROM

MICRO
COMPUTER

Ag-15

DRIVE
INTERFACE

_J:):TROL

AND STATUS

Figure 1. 10C5055B Block Diagram




CHIPS

82C5059

SINGLE CHIP PC/AT DISK CONTROLLER

Memory Controller Features

Two Independent DMA Channels

13 Megabyte Device Bandwidth at 40 MHz
Clock

20-Bit Address and 16-Bit Transfer Count
Registers For Each Channei

Holding Registers for Addresses Counts
for Non-Contiguous Memory Transfers

Bus Access Resolved on Channel Priority
Basis

Programmable:
— Interrupt Polarity
— Auto-Count Re-Initialization

— Memory Access Cycle Timing (2 To 5
Clock Cycles)

Buffer Memory Address for 64K SRAM (2
Memory Chip Enables for 32K x 8 SRAM)

DRAM Support For Up To 1 Megabyte

Programmable Data Sequencer
Features

High Level Instruction Set

Supports up to 20 MHz Serial Bit Rate
(NR2) :

Programmable Disk Format
NRZ Serial Disk Interface
Direct Interface to ESDI Type Drives

Multi-Sector Transfer Capability with
Automatic Sector Increment

Programmable Automatic ID Retries
ESDI ID Sync Timeout Programmable

ESDI Write Gate to AM ENABLE
Programmable

Format Track With Data From Buffer

Programmable Write Gate Disable for Em-
bedded Servo

32, 48, 56 Bit ECC Polynomial

AT Interface Features

Direct Interface to AT Compatible Sys-
tems, Including 40-Pin Bus Interface

High Current Drivers for Host Interface

Schmidt Trigger Inputs Form Host Inter-
face

Configurable Primary or Secondary Ad-
dress

2 Word FIFO
Automatic BUSY, INTRQ and ECC Mode
Flexible Interrupt Capability

Advanced 1.5 CMOS, Low Power
Techonology

100-Pin Quad Flat Pack Packaging
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MEMORY INTERFACE

AN

HOST
PC-AT
BUS

Y §I ? CONTROL

MIRCOPROCESSOR ADDRESS, DATA,
CONTROL, AND STATUS INTERFACE

MICROPROCESSOR

ADDRESS BUS

8/

ADDRESS SCsl SEQUENCE | DMA
8/ AND INTERRUPT | INTERRUPT | INTERRUPT CONTROL
DATA BUS

READ
82C5059
SINGLE-CHIP MEMORY REEES%T(CE
PC-AT CONTROLLER ADE,,?SSS 16/ 9/ B
CONTROL
DISK
SEQUENCER WRITE CLOCK
<:;ﬁ ;:> (SERIAL-TO- croex 1,
PARALLEL
pc¢§ MEMORY DATA BUS AND
DA PARALLEL- READ
TO-SERIAL) DATA (NRZ)
9/ FROM DISK
-A TWO-CHANNEL
5835 DMA WRITE DATA
INTERFACE CONTROLLER (NRZ) TO DISK
FIFO —— >
comp oL CONTROL 2% 20 BIT CONTROL
CIRCUITS ADDRESS - 64 x8
> COUNTER - RAM INDEX
PC-AT SEQUENCER |-
CONTROL AND SECTOR/
STATE ADDRESS-
2 x 16 BIT CONTROL MARK
8/ TRANSFER FOUND
COUNTER -
ADDRESS
MARK
ENABLE
\ CONTROL >
A
INTERNAL CONTROL AND STATUS BUS
CONTROL

WINCHESTER
AND

FLOPPY-
DISK
INTERFACE

\/

l\/l y y v

MICROPROCESSOR INTERFACE

Figure 1. 82C5059 Block Diagram
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10C5080C
SCSI MULTIFUNCTION DEVICE

m Includes Single-Ended Drivers/Receivers m Supports SCSI Disconnect/Reconnect
Functions
m Supports the Following Types of Inter-
faces: m Programmable SCSI Arbitration Delay
and SCSI Timings From Clock Input

— SCSI Bus
m Programmable SCSI Initiator and Target
— Winchester Disk drives ST506/412, IDs
ESDI

m Support Hard and Soft Reset
— QIC-02 Streaming Tape
B Programmable Bus Parity
m Up to 2 Megabytes Per Second Check/Nocheck
Asynchronous SCSI Data Transfer Rate
m Separate DMA and I/0 Data Paths Allow-

® Programmable I/0 or DMA Transfer Mode ing Overlap DMA Transfers
m Programmable Microprocessor Interrupt m Includes Six Bus Drive Ground Pins.
Mode
® 68 Pin Plasti i
B Microprocessor Direct Control of Bus Flat g\a(:kashc Package and 80 Pin Quad

Signals

® Programmable SCSI Initiator or Target ® Low Power2u CMOS Technology

Role
BUFFER >
MEMORY
< A MICROPROCESOR >
ADD 36-43 2-9 60 CONTROL BUS
| | MEM DATAg.7 INT
cLK |=cLock
<«— 34— DMAREQ
comthoL |—33—=| pmaack 10C5080
LOGIC —— 32—| DMAI/O
< 31— ouTCLK
L 30—»| IN-ENABLE
IN-E BUILT-IN 00| 24
DRIVERS/RECEIVERS INTERNAL
D125 PULL-UPS
N -
~ ~ D2} 26 NO DECODER
_ ID3 | 27 <o 5—{ REQUIRED
xz>_,0 nOn HOST DATAo.7
2082
QEausc ey PARITYp
FArAAirY 4 PULL-UPS REQUIRED
PEQUIRED 395 BBR3 S 10-19 NO DRIVERS/RECEIVERS
222222212 REQUIRED
- _/
~~
SCSI BUS
FROM INITIATOR OR
TARGET

Figure 1. 10C5080C Block Diagram
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TAPE
scsl
MEMORY DATA BUS CHIPS DATA
1 10C5080 CONTROL
BUFFER RAM
Y
MEMOR WINCHESTER
I ] s I ESDI DATA
oatas [ CHIPS CHIPS CHIPS I
10C5080 | | 10C5060 CHIPS CHIPS
CONTROL SCSIBUS |1 BUFFER seggggfgen NRZ]  1ocsor0 — 1 . Jocsm ST506 DATA
—] INTERFACE CONTROLLER ENC/DEC/VCO  birrorREC H
L1
ADDRESS, DATA, CONTROL BUS CHIPS |
10C5080 T CONTROL
ADDR BUS
FLOPPY
MICROPROCESSOR| | EPROM
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Figure 2. 10C5080C Typical System Configuration




82C50868B

SYNCHRONOUS/ASYNCHRONOUS SCSI PROTOCOL CONTROLLER

5.3 Megabyte Data Transfer Rate
Support for Wide SCSI Bus
Internal State Machine

64-Byte FIFO—Offset of 63
16-Bit Host Interface

Queue for Four SCSI Command Sequen-
ces

Pipelined Commands Plus Control Queu-
ing

Powerful Command Set: One Command
Performs Any One of a Variety of Initiator
or Target Sequences

Multiported Bus Structure
Pipelining for Up to Four Commands

6 Separate On-Chip 32-Byte Scripts for
SCSI Command and/or Message Queuing

Synchronous Transfer Mode Provides:

— Sustained Data Transfer Rates of 5.3
Megabytes/Second

— Programmable Offset to 63 (64-Byte
FIFO)

Asynchronous Data Transfer Rates up to
4 Megabytes/Second

Single-Ended Drivers and Receivers

Support for Differential Drivers and
Receivers

Support for Wide SCSI Bus (Multiples of
8 Bit)

Connects to Non-Multiplexed and Multi-
plex Address/Data Microprocessor Bus

Clock Rate Up to 32 MHz

Pin-Compatible with 10C5080
Asynchronous SCSI Controlier

68-Pin and 84-Pin Plastic Leadless Chip
Carrier, 80-Pin Flat Pack

Low Power, Advanced 1.5 u1 CMOS Tech-
nology
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Figure 1. 82C5086 Block Diagram




10C5098C

PC/AT COMPATIBLE INTERFACE

m High-Performance Dual-Bus Architecture [
dress
m Direct Interface to PC/AT Compatible
Systems m 2-Word FIFO
m No External Logic Required with Chips ]

10C5055B Device

m Support for External Floppy Controller

Configurable Primary or Secondary Ad-

Automatic BUSY, INTRQ and ECC Mode

m Compatible with AT Drive 40-Pin Bus In-

terface

B High Current Drivers For Host Interface m Low Power 2y CMOS Technology
m  Schmidt Trigger Inputs From Host Inter- m Available in 84-Pin PLCC Package or 80-
face Pin QFP Package
HOST D{15:8)
D (15:8)
MEM(7:0)
<> HOST Byﬁ_%‘é’l", o MEMORY | MEM D(7:0)
D(7:0)| PRI | HosTD0) | Packs <:> sorrer [
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A A A A
<~ OUTCLK
A (9: — = =
fet:q)——: MEMORY |- INENA
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A= < DMA A
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HOST \ / CONTROL}> DMA REQ
TOWR —=| ADDRESS
== DECODE < DMA INT
CS SEL —» AND COMMAND
DECODE A —»] CONTROL > RETI.I\S"ISER ¥
DECODE B - GIsT < READY
- (HOST 1F1-1F7) | bt
RESET IN > (MICROFI-F7) | _ Cgm'\ll?EOL <= INDEX
INTRQ - AND |<=WRTGATE
[ 1 AD(70) STATUS |» D50
> DS 1
| I
Jy Y — L
SYS CLK > ! { / L < DCHG
HOST v FLOPPY |» FDD
ALE 10 CH RD MICROCOMPUTER CONTROLL . FbC
_ = - ADDRESS >
I0CS16 =1 10CS16 [« DECODE AND CONTROL || STATUS [ RATE1
|0 CH RDY WITH DATA BUFFER > RATE 0
RN,
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|e z |g 2 S ~
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Figure 1. 10C5098C Block Diagram
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0C82C100
SXT XT COMPATIBLE BIOS

m Fully compatible with the IBM XT BIOS

m Optimized for performance with the
CS82C100 SXT CHIPSet

m Support for 82C425 LCD CGA Controller
Chip

m Supports 8086 or 8088 processors

Overview

The OC82C100 Super XT (SXT) Basic
Input/Output System (BIOS) is an optimized,
high performance product thatis used with the
CS82C100 SXT CHIPSet to provide an in-
tegrated hardware and software solution. The
BIOS is fully compatible with the IBM XT
BIOS. It provides all of the standard features,
including support for:

m 8086 and 8088 processor and 8087 math
coprocessor operating at clock speeds
from 4..77 MHz to 10 MHz

B Low capacity 5.25-inch diskette drive
m 84,101, or 102 key keyboard
® Monochrome and CGA video adapters

m Power-on self test diagnostics

Complete BIOS Solution

The OC82C100 BIOS is available in two forms
to best meet the needs of the OEM. The
SK82C100 BIOS Software Kit provides a
production-ready master copy of the system
BIOS and utility programs to customize the
BIOS. The SC82C100 BIOS Source Kit
provides the source code and documentation
for the system BIOS, as well as all support
utilities.

All CHIPS’ BIOS products are designed to be
customized to meet OEM requirements. A
BIOS modification utility program is provided
in both the software and source kit. It allows

m Supports CPU speeds up to 10 MHz

m Developed using Clean-Room Method-
ology

m Easy customization of key BIOS
parameters

m Total Hardware/Software Support

many common modifications of BIOS and
CHIPSet configuration parameters. This
provides a method for an OEM to customize
the BIOS without requiring access to the
source code.

The consistent, modular structure of CHIPS’
BIOS products allows creation of additional
modules to support custom applications.
Once a module is developed, it can be in-
tegrated into the BIOS with minimal effort.
CHIPS also provides in-house customization
services.

Clean Room Methodology

The BIOS was developed using a clean-room
methodology that helps ensure CHIPS BIOS
products do not infringe on any applicable
copyrights. The methodology used is well
documented and is available for review.

Total Hardware/Software Support

CHIPS offers complete hardware and software
support for customers using the CS82C100
CHIPSet with the BIOS. The CHIPSet together
with the BIOS have been extensively tested for
quality, reliability and compatibility. CHIPS
has an in-house compatibility test department
that tests all CHIPS’ BIOS products using in-
dustry standard software and hardware.
CHIPS has a technical support staff available
to assist in resolving any hardware or software
problems that may arise.
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Ordering Information

0C82C100
CB82C100

SXT BIOS (Label)

CS82C100 SXT CHIPSet with
0OC82C100 BIOS (Label)

SXT BIOS Software Kit

SXT BIOS Source Code Kit

SK82C100
SC82C100

CHIPS’ BIOS products are licensed on a per
copy royalty basis. A CHIPS BIOS Object

Code or Source Code license must be signed
and returned before ordering a CHIPS’ BIOS
product. A software kit or source kit can then
be ordered to obtain a master copy of the
BIOS. For each BIOS ordered, the OEM
receives an EPROM label and is entitled to
make one copy of the BIOS from the master.




DR82C100
SXT EMS DRIVER KIT

m Optimized for the CS82C100 SXT
CHIPSet

m Supports LIM 4.0 EMS Specification

Overview

The DR82C100 SXT EMS Driver Kit provides
driver software to support EMS based on the
CS82C100 SXT CHIPSet. The DR82C100
software is designed to utilize the capability
of the CHIPSet to operate according to the
LIM (Lotus, Intel, & Microsoft) 4.0 EMS
Specification.

The Driver's main job is to initialize the
CHIPSet EMS registers to function according
to the specified setup. Once the driver is
installed, it acts as an interface between the
system and the EMS hardware. It provides
service function calls that allow an application
to access the EMS memory.

The EMS Driver is capable of handling up
to 8 megabytes of memory (limit of the
CHIPSet). The EMS memory size must be
setup either by the BIOS or a CHIPSet con-
figuration program. The driver has options to
select the base EMS 1/O address, the page
frame address, the maximum number of open
processes, and enable an extensive memory
diagnostic test during initialization.

Included on the diskette with the driver is
documentation describing installation and
usage of the EMS driver.

m Total Hardware/Software Support

Total Hardware/Software Support

CHIPS offers complete hardware and software
support for customers using the CS82C100
CHIPSet with the DR82C100 drivers and utili-
ties. The CHIPSet together with the drivers
and utilities have been extensively tested for
quality, reliability and compatibility. CHIPS
has an in-house compatibility test department
that tests CHIPS’ products with industry stand-
ard hardware and software. CHIPS has a
technical support staff available to assist in
resolving any hardware or software problems
that may arise.

Ordering Information

DR82C100 SXT EMS Driver/Utility Kit
DS82C100 SXT EMS Driver/Utility
Source Kit

CHIPS’ software products are obtained by an
OEM through license agreement. An OEM
Software License Agreement must be signed
and returned before ordering a CHIPS’ Driver/
Utility product. This agreement entitles the
OEM to reproduce and distribute one copy of
the driver/utility software with each product
containing the appropriate CHIPSet.

6-3



CHIPS




JgSaRIEE 83 88 SENiS. .23330

nirs

0C82C100+
ENHANCED SXT XT COMPATIBLE BIOS

m A Superset of the IBM XT BIOS

m Optimized for performance with the
CS82C100 SXT CHIPSet

m Support for 82C425 LCD CGA Controller
Chip

m Supports 8086 or 8088 processors
m Supports CPU speeds up to 10 MHz

m SETUP embedded in BIOS using CMOS
RAM

Overview

The OC82C100+ Enhanced Super XT (SXT)
Basic Input/Output System (BIOS) is an op-
timized, high performance productthatis used
with the CS82C100 SXT CHIPSet to provide an
integrated hardware and software solution.
The BIOS is fully compatible with the IBM XT
BIOS. It provides all of the standard features,
including support for:

m 8086 and 8088 processor and 8087 math
coprocessor operating at clock speeds
from 4.77 MHz to 10 MHz

m 84,101, or 102 key keyboards
® Monochrome and CGA video adapters
m Power-on self test diagnostics

BIOS Extensions

The BIOS utilizes the extended capabilities of
the CS82C100 CHIPSet to provide the user
with enhanced functionality and better perfor-
mance. The additional functions include sup-
port for:

m Additional AT-type BIOS interrupt func-
tions

m High and low capacity 5.25-inch or3.5-inch
diskette drives

m 82C606 Multifunction Controller

m Supports 5.25-inch and 3.5-inch diskette
drives

® Built-in support for CHIPS Multifunction
Controller

m Developed using Clean-Room Methodol-
ogy

m Easy customization of
parameters

key BIOS

B Total Hardware/Software Support

® Embedded SETUP program for machine
configuration using CMOS RAM

m Dynamic memory sizing

m Setup of CHIPSet EMS registers

Complete BIOS Solution

The OC82C100+BIOS isavailableintwoforms
to best meet the needs of the OEM. The
SK82C100+ BIOS Software Kit provides a
production-ready master copy of the system
BIOS and utility programs to customize the
BIOS. The SC82C100+ BIOS Source Kit
provides the source code and documentation
for the system BIOS, as well as all support
utilities.

All CHIPS’ BIOS products are designed to be
customized to meet OEM requirements. A
BIOS modification utility program is provided
in both the software and source kit. It allows
many common modifications of BIOS and
CHIPSet configuration parameters, including
the fixed disk table, the default CMOS values,
and the sign-on message. This provides a
method for an OEM to customize the BIOS
without requiring access to the source code.

The consistent, modular structure of CHIPS’
BIOS products allows creation of additional
modules to support custom applications.




Once a module is developed, it can be in-
tegrated into the BIOS with minimal effort.
CHIPS also provides in-house customization
services.

Clean Room Methodology

The BIOS was developed using a clean-room
methodology that helps ensure CHIPS’ BIOS
products do not infringe on any applicable
copyrights. The methodology used is well
documented and is available for review.

Total Hardware/Software Support

CHIPS offers complete hardware and software
support for customers using the CS82C100
CHIPSet with the BIOS. The CHIPSet together
with the BIOS have been extensively tested for
quality, reliability and compatibility. CHIPS
has an in-house compatibility test department
that tests all CHIPS’ BIOS products using in-
dustry standard software and hardware.
CHIPS has a technical support staff available
to assist in resolving any hardware or software
problems that may arise.

Ordering Information

0C82C100+ Enhanced SXT BIOS (Label)

CB82C100+ CS82C100 SXT CHIPSet with
0C82C100+ BIOS (Label)

SK82C100+ Enhanced SXT BIOS Software
Kit

SC82C100+ Enhanced SXT BIOS Source
Code Kit

CHIPS’ BIOS products are licensed on a per
copy royalty basis. A CHIPS’ BIOS Object
Code or Source Code license must be signed
and returned before ordering a CHIPS BIOS
product. A software kit or source kit can then
be ordered to obtain a master copy of the
BIOS. For each BIOS ordered, the OEM
receives an EPROM label and is entitled to
make one copy of the BIOS from the master.




0C8220
AT COMPATIBLE BIOS

m Fully compatible with the IBM AT BIOS

m Optimized for performance with the
CS8220 AT CHIPSet

m Includes Keyboard Controller BIOS
® Supports CPU speeds up to 12 MHz
m SETUP embedded in BIOS

Overview

The OC8220 AT Basic Input/Output System
(BIOS) is an optimized, high performance
product that is used with the CS8220 AT
CHIPSet to provide an integrated hardware
and software solution. The BIOS is fully com-
patible with the IBM AT BIOS. It provides all of
the standard features, including support for:

m 80286 processor and 80287 math
coprocessor operating at clock speeds
from 6 MHz to 12 MHz

B 84,101, or 102 key keyboards

m High andlow capacity 5.25-inch or3.5-inch
diskette drives

® Monochrome and CGA video adapters

m Power-on self test diagnostics

BIOS Extensions

The BIOS utilizes the extended capabilities of
the CS8220 CHIPSet to provide the user with
enhanced functionality and better perfor-
mance. The additional functions include sup-
port for:

m 82C601,82C604,and 82C605 Multifunction
Controllers

® Embedded SETUP program for machine
configuration

® Dynamic memory sizing

m Built-in support for CHIPS Multifunction
Controllers

m Developed using Clean-Room Methodol-
ogy

m Easy customization of
parameters

key BIOS

m Total Hardware/Software Support

Complete BIOS Solution

The OC8220 BIOS is available in two forms to
best meet the needs of the OEM. The SK8220
BIOS Software Kit provides a production-
ready master copy of the system BIOS, a key-
board controller BIOS, and utility programs to
customize the BIOS. The SC8220 BIOS
Source Kit provides the source code and
documentation for the system and Keyboard
Controller BIOS, as well as all support utilities.

All CHIPS’ BIOS products are designed to be
customized to meet OEM requirements. A
BIOS modification utility program is provided
in both the software and source kit. It allows
many common modifications of BIOS and
CHIPSet configuration parameters, including
the fixed disk table, the default CMOS values,
and the sign-on message. This provides a
method for an OEM to customize the BIOS
without requiring access to the source code.

The consistent, modular structure of CHIPS’
BIOS products allows creation of additional
modules to support custom applications.
Once a module is developed, it can be in-
tegrated into the BIOS with minimal effort.
CHIPS also provides in-house customization
services.

Clean Room Methodology

The BIOS was developed using a clean-room
methodology that helps ensure CHIPS’ BIOS
products do not infringe on any applicable
copyrights. The methodology used is well
documented and is available for review.
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Total Hardware/Software Support

CHIPS offers complete hardware and software
support for customers using the CS8220
CHIPSet with the BIOS. The CHIPSet together
with the BIOS have been extensively tested for
quality, reliability and compatibility. CHIPS
has an in-house compatibility test department
that tests all CHIPS’ BIOS products using in-
dustry standard software and hardware
products. CHIPS has a technical support staff
available to assist in resolving any hardware or
software problems that may arise.

Ordering Information

0C8220 AT BIOS (Label)

CB8220 CS8220 AT CHIPSet with
0C8220 BIOS (Label)

CB8226 CS8226 AT CHIPSet with
0C8220 BIOS (Label)

SK8220 AT BIOS Software Kit

SC8220 AT BIOS Source Kit

CHIPS’ BIOS products are licensed on a per
copy royalty basis. A CHIPS' BIOS Obiject
Code or Source Code license must be signed
and returned before ordering a CHIPS’ BIOS
product. A software kit or source kit can then
be ordered to obtain a master copy of the
BIOS. For each BIOS ordered, the OEM
receives an EPROM label and is entitled to
make one copy of the BIOS from the master.
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0C8221
NEAT™ AT COMPATIBLE BIOS

m Fully compatible with the IBM AT BIOS

m Optimized for performance with the
CS8221 NEAT CHIPSet

m Includes Keyboard Controller BIOS

m Supports 80286 or 80386SX processors
m Supports CPU speeds up to 25 MHz

m SETUP embedded in BIOS

Overview

The OC8221 New Enhanced AT (NEAT) Basic
Input/Output System (BIOS) is an optimized,
high performance productthatis used with the
CS8221 NEAT CHIPSet to provide an in-
tegrated hardware and software solution. The
BIOS is fully compatible with the IBM AT BIOS.
It provides all of the standard features, includ-
ing support for:

m 80286 processor and 80287 math
coprocessor operating at clock speeds
from 6 MHz to 25 MHz

m 84,101, or 102 key keyboards

m Highandlowcapacity 5.25-inch or3.5-inch
diskette drives

® Monochrome and CGA video adapters

B Power-on self test diagnostics

BIOS Extensions

The BIOS utilizes the extended capabilities of
the CS8221 CHIPSet to provide the user with
enhanced functionality and better perfor-
mance. The additional functions include sup-
port for:

® Embedded SETUP program for machine
configuration

m Moving BIOS to shadow RAM to improve
performance

m Dynamic memory sizing

® Built-in support for CHIPS’ Multifunction
Controllers

m Developed using Clean-Room Methodol-
ogy

m Easy customization of key BIOS param-
eters

m Total Hardware/Software Support

m Setup of CHIPSet EMS registers

m 80386SX processor and 80387SX math
coprocessor

m 82C206 Integrated Peripheral Controller

® 82C601,82C604,and 82C605 Multifunction<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>