TECHNOLOGY

Design house says architecture can hlt 25.5 billion nunnuutlun:sfs at 50 MHz

By Peter Clarke

moscow = RC Module, a joint-

| venLure ||lm'i“|| hiouse that has
been building meural-process-
ing systems based on Texas In-
struments DSPs since its incep-
tion here in 1990, has devel-
oped its own digital superscalar
- nearal-network-emulation 1C.

. The NeuroMatrix NM6403
provides a programmable op-
eramd width and is said vo offer
scalable performance from 50
million connections per second
(Meps) up to 25.6 Geps when
operating at a 50-MHz clock fre-
quency. The Mexible operand
and ability to scale performance
let designers trade ofl precision
and efMiciency o suit their
applications,

Aside from performing neu-
| ral-net tasks, the chip can be
used for applications requiring
hardware support for matrix/
vector calculations. The group
already has experience develop-
ing neural-network software for
target recognition and acquisi-
tion, and the [C can be used to
accelerate such software. (For
vidieod of the Loltware in action,
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6403 can be found at wurw
module. vympel. msk.rufeng/
advertis/newrm_erng himl )
The processor’s highest per-
formance is produced with sin-
gle-bit operands, but RC Mod-
ule claims the ability to vary
operand width up to 32 bits
while supporting rnulhplt Cis-
caded deviees offers eritical

fexibility for larger networks.
That should make it attracave
for building neoral-network ac-
celerator engines,

The chip has also been de-
signed to work in multiprocess-
ing arrays using the Texas In-
struments TMS320C40 as a
switching clement,

“At the moment, we have re-

Neural-emulator IC promlses scalability

eerved five hqmpl.-l."u:lfllu. M-
Matrix chip from Samsung, our
current ASIC supplier. We have
tested these samples, and they
are working at a 50-MHz clock
rate. That allows us to schieve
more than 1 billion multapli-
cation/accumulations per sec-
ond,” said Dimitri Fomin, ASIC
section manager at RC Module,

The processor inlegrates a
contral unit, address-caleula-
tion and scalar-processing units,
and modes (0 support veclor op-
erations with elements of van-
able bit lengths. The part has
two identical programmable in-
terfaces that are said (o accom-
micdate most memory types. lis
Wi COMMUNICANON ports are
hardware-compatible with those
ol T1's TM5320CAx.

The chip is designed to emu-
late a variety of neural-network
architectures by providing high
multiplication rates in dedicat-
ed scalar and vector matrix on-
chip processing engines.

“The number of simultane-
ous multiplications depends on
the number and widith of the
operands. You can choose the
necessary width [precision] for
vour application,” Fomin said.
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“Amywornd length of operands,
from 32 o 1 bic, is available, [as
| is] any performance from 50 to
| 25,600 Mops or Meps,”
Similarly the number ol new-
rons and synapscs depends on
| theoperand data width.
|  Although the vector proces-
| soris the key to the NMG6403's
performance, Fomin declined
1o go into detail about its inger-
nal architecture because a
patent is being pursued.
During calculations, the neu-
ron states and synapse weights
arc stored into two 32-entry
banks of 32-bit registers on-

loading the
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or static RAM can be used for

weights from the external mem-
oy in & background mode,

When asked whether such an
approach generates a lot of bus
traffie, Fomin replicd, “We tried
to balance the calculations and
the data loading. But we don’t
have expericnce with our chipin
real applications at a systermn lev-
el yet. Let’s [wait and] see.™

The company has designed
and is debugging an evaluation
board for the PC ISA bus that
“could be used for soltware-ap-

plication design,”™

dynamic

next portion of

tary-

Fomin said.

W are 1|E:a.il.-;.|iiug thie nietaro pe
board for the PCI bus,”™

It is not yet clear whether RC
Module will operate as a [abless
semiconductor company or li-
cense the design to other com-
panies. “The life of the Neuro-
processor will be depend on the
project’s success, but the firs:
step is a PG card based on our
chip.” Fomin said.

RC Module is a joint venture
among Vympel, a Russian mili-
and  industrial-sysicms
company; ¥ympel s Rescarch In-
stitute for Radio Devices: and RC
Module’s T0-person stafl, which
owns 3l percent of the compary.




