MICROPROCESSOR REPORT

Most Significant Bits

Ford to Switch to PowerPC

According to sources close to the company, Ford has
changed its plans to use an embedded version of the
88000 as its next-generation engine control processor
and will instead use a special implementation of the
PowerPC architecture. This change is likely to mark
the end of the 88000 architecture’s use in mainstream
embedded control applications, although the 88110
may be of interest in some high-end embedded systems.
Motorola had been developing at least two 88300 family
members—one for Apple for future portable computers,
and one for Ford for engine control. Both of these pro-
jects are now dead.

The good news for Motorola is that both companies
are switching to PowerPC, enabling Motorola to hold on
to the business. For Data General and other system
companies using the 88000 architecture, however, it is
but one more blow to the architecture’s prospects.

Ford is rumored to have been unhappy with Apple’s
switch to PowerPC, in large part because Ford was
counting on Apple’s use of the 88110 to provide desktop
systems for software development and to ensure the
availability of a range of compilers and other develop-
ment tools. From Ford’s perspective, the architecture
itself is relatively unimportant, as long as it provides
the minimum performance level they need and can be
implemented in a reasonable amount of chip area.

Motorola Outlines 68000 Future Strategy

In an attempt to clear up the confusion resulting from
press reports about Motorola’s cancellation of the 68050
project, Motorola has laid out its plans for the next steps
in the 68040 evolution. The 68050 was initially planned
to be a relatively minor upgrade to the 68040, increas-
ing the cache size and tuning speed paths to enable a
higher clock rate. Motorola has now canceled this pro-
gram to allow more resources to be devoted to products
that were to follow the 68050, which Motorola says will
now ship about six months sooner than originally ex-
pected. Motorola’s 68000-family marketing manager
Jim Reinhart said that simply doubling the cache size
didn't provide a big enough performance boost to inter-
est customers in the chip.

The two next-generation products are the LP040, a
low-cost, low-power implementation of the 68040 (see
next item), and “Q,” the code name for a product that is
likely to be called the 68060. The next-generation “Q”
processor will be a superscalar, superpipelined design
that will borrow some technology from Motorola’s 88110
processor. The performance target is three-to-four
times 68040 performance. While other 68000-family

processors have been reimplemented as static designs,
this is the first 68000-family processor that will be fully
static from the start. It will also be a modular design,
making it easier to create derivatives that might, for
example, omit the FPU and the MMU for embedded
applications. Samples are expected in late '93.

As for the 68040, Motorola says it is now delivering
production quantities at 33 MHz. It took much longer
than expected to get the 68040 up to this speed, primar-
ily due to difficulties in finding and tuning critical tim-
ing paths, but Reinhart says he is confident their yield
problems at 33 MHz are over. The 33-MHz version, like
the 25-MHz version, is fabricated in a 0.8-micron proc-
ess. A40-MHz version, fabricated in a 0.65-micron proc-
ess, is promised for production in the third quarter, with
limited quantities of a 50-MHz version by the end of the
year. Pricing in 1000s is $390 for the 25-MHz version
and $499 for the 33-MHz version; prices for the faster
clock speeds have not been released.

Motorola’s decision to drop the 68050 may be a good
one, if indeed it accelerates the development of Q, but
the last-minute change in strategy may confuse some
customers and raise questions about how well thought-
out Motorola’s plans are. Motorola has thoroughly al-
ienated its major U.S. workstation customer, Hewlett-
Packard, which lost significant market share due to
Motorola’s delays in shipping the 68040, and HP is busy
trying to migrate its customer base to PA-RISC. In the
process, however, HP risks losing these customers to
another RISC workstation vendor.

Apple is, of course, the key customer for 68000-fam-
ily processors in general-purpose computers. The
68000-to-PowerPC transition Apple has planned puts
Motorola in an odd position. If Motorola does a great job
with Q, it could significantly delay the migration of Ap-
ple’s customers to PowerPC, since the early PowerPC
chips won't have spectacular performance. Motorola
gets the business in either case, but this situation must
make for some difficult strategic planning meetings at
Motorola. (Cynics might wonder if there are any strate-
gic planning meetings at Motorola’s high-end micro-
processor operation.)

Low-Power '040 Targets '020 Price Space

The other next-generation 68040 project is the LP040, a
complete reimplementation of the 68040 design in Mo-
torola’s most advanced process—0.5-micron, three-
layer-metal. Unlike the 68040, it will be a fully static
design, and it will be designed for 3-V operation. Sam-
ples are expected in the fourth quarter of 1993, includ-
ing 33-MHz, 3.3-V and 25-MHz, 3.0-V versions. Pricing
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is described as being “in the 68020 price space,” which
today means under $30 in volume. The LP040 core will
support the inter-module bus used in the 68300 embed-
ded products, and 68300-family devices incorporating
this core are expected in late '94.

The LP040 sounds like a great part for pen-based
computers and other portable applications, but, in Mo-
torola’s grand tradition, it may be too late to get much of
this market. The AT&T Hobbit and ARM processors are
poised to capture a large part of the hand-held computer
business, with Apple committed to ARM and GO target-
ing Hobbit as the RISC processor for use with its Pen-
Point operating system. The LP040 would be a fantastic
chip for a next-generation Macintosh notebook com-
puter, however, and this is likely to be one of its major
applications.

IBM Previews 386SLC Follow-On

IBM has introduced several new systems using its pro-
prietary 386SLC microprocessor, which is pin-compat-
ible with Intel's 386SX but offers 50-85% higher per-
formance at the same clock rate by incorporating an 8K,
two-way set-associative on-chip cache and a more effi-
cient processor core (see UPR 10/16/91, p. 5). At the same
time, IBM demonstrated a next-generation chip, de-
scribed as “486-like” but not officially named, that is
pin-compatible with the 386SLC but provides 16K of
four-way set-associative on-chip cache. The new chip
uses a similar core design with some minor optimiza-
tions, reimplemented in afaster process. It also incorpo-
rates a clock-doubler circuit, similar to Intel's 486DX2,
allowing it to run internally at twice the external clock
rate. IBM will market the chip in the fourth quarter as
an upgrade for its existing 386SLC systems; it is likely
to appear in new systems as well.

One problem with an on-chip cache in a 386SX pin-
out is that there are no snooping control signals. IBM
solved this problem by making the cache tags run at
twice the processor speed, enabling them to snoop the
external bus continuously without requiring any con-
trol signals. Another limitation is that the bus doesn’t
support burst transfers, retarding cache line transfers.

Even though the new chip has twice as much cache,
the die size is only 9.0 x 7.7 mm (354 x 303 mils), as
compared to 12.7 x 12.7 mm (500 x 500 mils) for the
386SLC. The smaller size is due to the more advanced
process and a more carefully packed design. It is also
designed for 3.3-V operation, and IBM claims that it
will easily support 66-MHz internal operation with a
3.3-V supply. The combination of the lower supply volt-
age and special circuit design techniques slashes the
power consumption, which is only 1 watt at 50 MHz
with a 3.3-V supply. The 386SLC, in contrast, consumes
more power than this with only half as much cache,
operating at 20 MHz (with a 5-V supply).
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IBM claims a Dhrystone performance of 21,600 in a
20-MHz system (operating at 40 MHz internally), com-
pared to 11,500 for the 386SLC and 4,650 for Intel's
386SX. On application-level benchmarks, the new chip
operating at 20 MHz external (40 MHz internal) is
claimed to be faster than a 486SX-25.

IBM says its agreement with Intel places no limit
on the number of these chips it can produce; apparently,
the contract clause limiting the percentage of chips IBM
can manufacture internally has expired, at least with
respect to 386 derivatives. The chip has a system-man-
agement mode similar to Intel’s 386SL, and it is
designed to support suspend/resume modes for portable
systems, so it is likely to appear in an IBM notebook
computer. IBM appears to be well on its way to phasing
out Intel as a supplier of 386-family processors, and the
high performance of these chips makes Intel’s low-end
486 chips redundant.

SGS and Siemens Offer Flash Microcontroller
SGS-Thomson and Siemens have each announced a 16-
bit microcontroller with 32 Kbytes of on-chip flash
memory. The device is an extension of Siemens’80C166,
a fast 16-bit microcontroller introduced in early 1990
(see WPR 3/7/90, p. 8). Later that year, SGS-Thomson
and Siemens entered into an agreement for SGS to al-
ternate-source Siemens’80C166 line and for Siemens to
supply SGS’s ST9 microcontroller family. As part of this
agreement, both companies have now introduced the
new device with 32K of flash program memory. Siemens
calls it the 88C166-5S, while SGS-Thomson calls it the
ST10F166.

The flash memory is divided into four blocks, each
of which can be erased and programmed separately.
Erase time is about one second, and word or double-
word writes take about 100 us. Endurance is initially
specified as 100 erase/write cycles, but greater endur-
ance versions are expected. With an endurance of only
100 cycles, it is useful for firmware updates and infre-
guent calibration information, but not for general data.

Like the original 80C166, the new device includes a
1K on-chip RAM, a 10-channel, 10-bit A/D converter,
two USARTS, a 16-channel compare/capture unit for
high-speed 1/0 timing, two general-purpose timers, and
a watchdog timer. With a 20-MHz clock, the basic in-
struction time is 100 ns; it can perform a 16 x 16 multi-
plication in only 500 ns, or a division in 1 pys. The chip is
packaged in a 100-pin PQFP and provides 76 1/O lines.

Pricing from Siemens is $95 in thousands, with
samples promised in the second half of this year; a 32K
mask-ROM version is priced at $35 in thousands. SGS-
Thomson prices the flash version at $110 in hundreds,
with pricing projected to drop to $53 in thousands in
1993; the ROM version is $30 in quantities of 10,000. ¢
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