TECHNOLOGY TO WATCH SEMICONDUCTORS

NATIONAL’S ALTERNATIVE
TO ‘ALL-IN-ONE’ GRAPHICS ICs

The new raster processor is the centerpiece of a family of graphics building blocks
designed to remove the limited architectural options of the single-chip approach

strained by the limited architectural options

available with the current generation of
“all-in-one” graphics chips will welcome a new
raster graphics processor from National Semi-
conductor Corp., Santa Clara, Calif.

Designated the DP8500, it is the centerpiece
and final element in a family of graphics build-
ing blocks that partition onto separate chips
functions such as frame-buffer processing, bit-
plane-data manipulation, video-data conversion,
clock generation, and memory control. What
makes this possible is the architecture of the
DP8500 raster processor, which separates arith-
metic logic units for addressing and data pro-
cessing, functions normally combined into a sin-
gle ALU in conventional designs.

As a result, system designers can build graph-
ics systems which perform both pixel and bit-
plane operations equally well, says Roger Reak,
director of graphics processing at National.
Pixel-oriented systems are used in high-resolu-
tion, three-dimensional, and color-graphics appli-
cations; bit-plane-based systems are important in
such functions as byte-oriented and text-process-
ing applications. With all-in-one chip solutions,
graphics processors are usually optimized for
one or the other.

At 20 MHz, the 2-um CMOS 8500 is

Designers of graphics systems who feel con-

namic random-access memory and video dynamic
RAM controllers. Production pricing on the 8500
will be $95 in quantities of 10,000 or- more.

What makes the partition building-block ap-
proach possible is the chip-level architecture of
the DP8500, Reak says. One 100,000-mil? chip
(see fig. 1) contains a general-purpose microcod-
ed processor divided into two units, as well as a
programmable video refresh generator, vector
generator, bit-block transfer controller, and rect-
angle clipper.

The 8500’s processor is divided into two blocks.
Driven by a common microcoded instruction set,
two arithmetic logic units—one each for address-
ing and data—operate concurrently.

The address processor consists of a 28-bit ALU
with an instruction set and bank of sixteen 28-
bit address registers. The data processor, on the
other hand, is a 16-bit ALU with a relatively rich
instruction set optimized for graphics applica-
tions and a bank of sixteen 16-bit registers. Oth-
er registers have dedicated functions in support
of graphics or video refresh operations. In addi-
tion, certain graphics operations, notably bit-
block transfers, line drawing, and clipping are
implemented on chip with dedicated circuitry.

A single stream of instructions, fetched from
external memory, serves both processors via mi-
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1.DUAL PROCESSORS. The DP8500 graphics chip employs two processors, one for addressing
and one for data, driven by a common microcoded instruction set and operate concurrently.
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crocode control. The instructions include the reg-
ister-to-register functions of both processors,
and the load/store instructions for data trans-
fers between the chip’s registers and its memo-
ry. Additional instructions make use of both pro-
cessors as well as other on-chip resources.

As a result of its dual ALU architecture, the
8500 can be adapted to a wide variety of system
architectures without sacrificing performance,
says Reak. In a work-station application, he
says, it might execute a communications protocol
with another processor upstream in the graphics
pipeline, awaiting arrival of a display list to be
executed. Upon receipt, the 8500 can either di-
rectly execute or interpret the display list, ras-
terizing graphics primitives into the display buff-
er. Upon executing the final display-list instruc-
tion, the processor signals completion, ending
the exchange of protocols with the upstream
processor and allowing the process to continue.

Alternatively, says Reak, in a stand-alone ap-
plication such as a computer terminal, the 8500
enters a control program, servicing peripherals
and executing a command interpreter. In this
application, it would be responsible for the key-
board, mouse, and UART service, at the same
time executing a graphics language interpreter,
responding to host commands by maintaining
the graphics environment, and drawing into the
display buffer.

Unlike competitive integrated graphies proces-
sors, the 8500 is not limited to one type of graph-
ics frame-buffer architecture. “It can be used
not only in either of the two major approaches,
pixel and plane, but also in a system that mixes
the two,” Reak says.

In a pixel-based architecture, frame-buffer
data is handled one pixel at a time. For multiple
planes, typical in color applications with one

plane per color, the address to the frame buffer
generates a data word composed of pixels at the
same location across multiple planes. These ap-
plications often require 16 to 32 memory planes.

In a plane architecture, the frame buffer is
manipulated a word at a time within each plane;
each word is usually 16 bits long. To change 1
bit, the other 15 must be carried along. Also, a
barrel shifter circuit is required if image place-
ment and movement accuracy is needed down to
the actual pixel level. Engineering and business
applications often use plane architecture, be-
cause they require much data manipulation and
image movement.

Many other graphics processors cannot work
in pixel and plane architectures on the same
chip. “In most cases, this has restricted the per-
formance and applicability of these devices
across the spectrum of graphics applications,”
Reak says. Because they are designed to support
only up to 8 planes of memory, conventional
graphics adapters require additional processors
to accomplish transition to more planes, increas-
ing system cost and degrading performance.

Most other graphics processing architectures
have the main controller intimately involved with
both frame buffer addressing and data manipu-
lation. “This approach severely affects perfor-
mance, especially as the number of planes in-
creases,” Reak says. National’s solution is to
separate the graphics processing function into
two different chips with the 8500 processor per-
forming all of the address and timing functions
associated with the graphics frame buffer while
maintaining the classical address and data inter-
face with the system’s host central processing
unit. The actual data manipulation associated
with each memory plane is assigned to a sepa-
rate slave processor, the DP8510, responsible for

—T

masking, barrel shift operations,
and bit-block boundary operations.

| In a typical multiplane color

VIOEQ
CLOCK
GENERATOR

BIT-BLOCK
PROCESSING
UNIT

- UNLIMITEO
COLOR PLANES
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processor, responsible for masking, barrel shift operations, and bit-block boundary operations.  For more information, circle 481 on the reader service card.

56 Electronics / January 21, 1988



