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Data General's microNOVA family puts 16-

bit NOVA architecture into a microprocessor,

a computer-on-a board, and an MOS mini-
computer, to give OEMs a complete packaging
range.
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microNOVA:

Micros That Are Really NOVA Computers

microNOVA is a high performance, state-of-
the-art microprocessor-based {family with 16-bit
NOVA® computer capabilities. It's available
as a chip, a chip set, a board, and a fully-
packaged MOS minicomputer.

microNOVA: NOVA CPU On A Chip

The microNOVA mNE0] microprocessor is o
NOVA CPU in a single 40-pin ceramic package.
16-bit data paths and multiple-register archi-
tecture provide data precision and efficient
storage of intermediate results. A powerful
instruction set reduces program storage require-
ments and simplifies coding. Multiple address-
ing modes provide full 32K-word addressing
and maximum programming flexibility. Hard-
ware stacks efficiently handle interrupts and
subroutine linkage. Data General's advanced
N-channel, silicon gate MOS circuit technology
provides execution speeds fast enough for
demanding real-time requirements.

microNOVA: NOVA Computer
In A Chip Set

The mN601 CPU is supported by the mNE06
4096-bit Random Access Memory (RAM), the
mNN603 I/O Contreller (I0C) circuit, and System
Buffer Elements (SBEs). The 4096-bit mN606 uses
cost-effective dynamic RAM technology to sup-
port microNOVA's large memeory orientation.
The mNB03 IOC delivers the full functional
capability of NOVA's 47-line I/O bus, and in-
corporates controller functions that simplify
interfacing. System Buffer Elements let micro-
NOVA support up te 32K words of memeoery and a
full complement of peripherals.

microNOVA: NOVA Computer
On A Board

The microNOVA computer-on-a-board is a com-
plete microcomputer on a 7V%" x 9%2" board, with
CPU, 2K/4K words of dynamic RAM, and system
buffering. Memory comes in 4K RAM, 8K RAM,
1K PROM, 1K PROM, 2K PROM, and 4K PROM
versions, Data General peripherals include disk-
elte and asynchronous terminal subsystems.
General-purpose interface boards are available
for custom design. A power supply, back-

plane/card frame, extender bocrd, PROM
burner, and remote programmer’s console are
available for added configurability:

microNOVA: NOVA Computer
In An MOS Mini

The microNOVA minicomputer is a compact 9-
or 18-slot unit that includes CPU, 4K words of
dynamic RAM, system buffering, and power
supply. It's a true minicomputer with higher
performance than many bipolar machines.

It holds up to 32K words of RAM/PROM, and
operates with a diskette subsystem and a termi-
nal printer or video display subsystern, with
ample room for expansion.

microNOVA: Micros With
NOVA Software

The micraNOVA family uses NOVA computer
development and runtime software proven in
over 30,000 installations around the world. The
diskette-based Disc Operating System (DOS) is
part of Data General's Real-time Disc Operating
System (RDOS) family. It supports NOVA com-
puter utilities like an enhanced editor, MACRO
Assembler, relocatable loader, and symbolic
debugger, and brings real-time FORTRAN IV
and DOS BASIC to the micro market. Runtime
software includes Data General's proven Real-
Time Operating System, and libraries for arith-
metic subroutines, character handling, and JO.

microNOVA: Micros That Are Really
NOVA Computers

Architecture. Performance. Software. Configur-
ability. Suppeort. Everything you've come to
expect in a NOVA computer is now available for
the first time in a micro family. micraNOVA.
Micros that are really NOVA computers.




microNOVA:
NOVA CPU On A Chip

The microNOVA mN601 CPU is a silicon-gate
NMOS microprocessor that packs NOVA 16-bit
multiple-register architecture into a single

192 mil % 181 mil chip.

16-bit NOVA Architecture

The mN60! incorporates NOVA 16-bit archi-
tecture in registers, internal data paths, and
computctional elements. The resulting compact
instruction code means memory savings. Pro-
gramming is also simplified for greater program-
mer productivity. Software is easier to debug,
document, and maintain, for greater product
flexibility. And products get implemented
sooner too, for lower front-end investments and
earlier revenue flow.

Multi-Function Instruction Set. Single-word
instructions move data between random mem-
ory locations and any register. Other single-
word instructions can execute arithmetic or
logical operaticns from any pair of registers, and
also shift, test, and store the resulting quantity.
Hardware multiply and divide instructions cre o
standard part of the microNOVA instruction
repertoire.

Multiple Addressing Modes. The microNOVA
CPU uses a variety of addressing modes, in-
cluding absclute, relative, indexed, deferred,
and auto-increment/decrement. All with a
single-word, bit-efficient instruction format that
minimizes memory use.

Hardware System Stack. The microNOVA CPU
uses NOVA 3's powerful hardware system stack
which has separate stack and frame pointer
registers for rapid context switching and re-
entrant programming. A SAVE instruction
allocates a new stack frame while simultane-
ously storing all central processor registers.
Stack limit protection is maintained in hardware,
with qutomatic traps on stack violation.

Not Just A Chip.
A Microprocessor System.

The microNOVA family was designed from the
start as « total microprocessor system, for maxi-
mum performance, function, and economy. This
approach was possible only because of Data
General's strong position as a company that
combines semiconducter technology and com-
puter systems experience. The result: optimized
distribution of systemn function in memory, [/O,
and buffers.

Separate Memory and I/O Busses. The micro-
NOVA memory and I/O busses are separate,
each optimized to perform fundamentally differ-
ent jobs. The memory bus has a high bandwidth
16-bit parallel implementation to maximize
program execution throughput. The IO bus has
a differentially-driven serial implementation for
high noise immunity, easy cabling, anda
hundred foot length.

Integrated I/O System Design. The unique
microNOVA serialized I/O encoding scherne
overcomes pin and power limitations to main-
tain the NOVA computer's 47-line functionality.
A 16-megabit data rate provides high per-
formance. An "intelligent” I/O Controller (I0OC)
at each device presents an easy-to-use parallel
interface.

Integrated Memory System Design. The micro-
NOVA family uses dynamic 4K RAM technology
to complement its big-system orientation.
Memeory refresh circuitry is on the CPU chip,
reducing chip count. And a unique "hidden
refresh"” scheme overlaps refresh with instruc-
tion execution.

Integrated Buffering Approach. High-density
System Buffer Elements support the microNOVA
tamily’s big-system orientation. They provide
full expandability, high performance, and noise
immunity, while their high-density packaging
minimizes chip count.

microNOVA Instruction Execution Times (usec.)

Load Accumulator .. ..., .. 2.88
Store Accurmulettor . ... .. .. 2.88
Indirect Addressing: Adds . .96
e 2.4
DU s b s s 2.4
NEBGEIE: ot st o s i 2.4
R TR P it s ssncis i b 2.4
117 (it T R 2.4
e (e NN A S 2.4
Complomahll. s vesooerags 2.4
Add Complement......... 2.4

Increment & Skip If Zero ... 3.84
Decrement & SkipIf Zero. .. 3.84

21 0 ) TN SO 2.88
Jump to Subroutine. . ...... 3.36
TR s b 41.28
Divide . ..... e s 59.04
[/O Input Instructions .. .. .. 7.2

I/O Output Instructions. . . . . 4.8

Push Accumulator ........ 3.36
Pop Accumulator .. ....... 3.36
ST s s i S e 7.68
Return................... Tl




The microNOVA mN601 microprocessor is a
NOVA 16-bit CPU in a single 40-pi i
package.




1 The complete microNOVA chip set lets OEMs
economically implement their own micro-
computer designs.

The microNOVA chip set has separate memory
and I/O busses that allow maximum flexibility
in expanding and configuring systems.

miNE0l CPU

mNEN3 100




microNOVA:

NOVA Computer In A Chip Set

The microNOVA mNE01 CPU is supported by
three chip types: the mNB606 4096-bit dynamic
RAM, the mN603 I/O Controller (IOC), and
System Buffer Elements (SBEs). These chips are
the result of Data General's semiconductor
development experience and contain some of
the highest-performance N-channel silicon-gate
MOS technology available anywhere.

mN601 Central Processing Unit

The mN601 is « NOVA CPU in a 40-pin ceramic
Dual In-line Package. Six circuit pins are de-
voted to I[fO functions. Three pins (two data, cne
clock) provide a bidirectional data path between
CPUand IOC s. One indicates the direction of
I/O transfer. Two are needed to signal the CPU
that an IOC is requesting a Program Interrupt or
a Data Channel Interrupt.

Nineteen pins are used for the memory interface.
Sixteen make up a full parallel bidirectional
memory bus for address and data transfers, and
three provide memory timing and control from

the CPU.

The remaining fifteen pins are used for power,
clock, and miscellaneous functions. A two-phase
clock uses two pins. Four voltage levels plus
ground use seven pins. Power-up and run
control uge two pins. Four are currently unused.

mNG606 4096-bit Dynamic RAM

Data General's 4K RAM is organized 4096-bits
by one. lts 20-pin packaging permits separate
pins for each of 12 address bits as well as data in
and data out. This results in an access time of
160 nanoseconds — one of the fastest in the
indusiry — and contributes significantly to the
microNOVA family’s high performance.

mN603 I/O Controller

The mN603 IOC is a 40-pin package that pro-
vides an I/O bus interface for each peripheral
device. It provides the function of the 47-line
NOVA I/O bus by decoding a 16 megabit/second
encoded serial data stream from the CPU. The
"intelligent” IOC goes beyond this bus-adapter
function to incorporate complex functions that
are outboard on the most powerful minicom-
puter systems. Itincludes integral device identi-
fication, BUSY-DONE interrupt logic, and a
per-device interrupt masking capability. For
block-oriented controllers, it includes data
channel (DMA) bus handshaking, and full 15-bit

address and block length registers. And it
doesn't ignore system-level details like power-up
initialization logic, orderly power shutdown
circuitry, and user-selectable data bus signal
polarity. The result is that controllers that take
over 100 chips to implement on traditional mini-
computers can be done with about 50 in the
microNOVA family.

System Buffer Elements

Five high-density SBEs give the microNOVA
family its full expansion capability and high
noise immunity. Two mN634 Memory Bus Trans-
ceivers, each handling eight lines, buffer the
16-bit parallel memory bus. Two mN634 Memory
Address Drivers, each handling eight lines,
provide the address and bank-selection drive
for each 4K-word memory array.

Four mNS06 Sense Amplifier /Bus Drivers, each
sensing four mN606 RAM "data out” signals,
strobe buffered data directly onto the 16-bit
memory bus. The mN628 CPU I/O Transceiver
and the mNB36 IOC [/O Transceiver buffer the
[/O bus. They provide differential drive of key
signals for noise immunity and hundred-foot
bus length.

Standard Bipolar Chips

The microNOVA signal levels are compatible
with standard industry bipolar parts. Any micro-
NOVA systems requiring non-volatile program
storage can use standard Programmable Read-
Only Memory (PROM) chips in the memory
system. A few Small Scale Integration (SSI)

TTL chips round out miscellaneous functions.



] The microNOVA computer-on-a-board is a
complete microcomputer with 4K Random
Access Memory. It's supported by a range of
RAM and PROM memories, standard interfaces,
and general-purpose boards.

2 A hand-held console adds programming
capabilities to the basic operator control panel ,
and permits easy operation.

3 Multiple microNOVA card frames can be
easily chained with a compact I/O bus cable
and integral backplane connectors, up to
100 feet.
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PROM up to 32K words are available for appli-
cations requiring large memeoery.

Interfaces: Buy Them Ready To Go

A microNOVA asynchronous interface supports
Data General terminal printers and video dis-
plays, for large system configurations. An inter-
face to Data General's diskette subsystem gives
OEMs an economical, powerful runtime and
development system for the microNOVA family.

Interfaces: Build Your Own

A microNOVA General-Purpose Interface board
gives OEMs the basic compenents needed to
build special interfaces quickly and easily. The
board includes the I/O Controller (IOC) and its
supporting drivers. It is a fully integrated NOVA
[/O system, with rcom to accept special inter-
laces on the same board. The I0C simplifies
complex controller {abrication by integrating
DMA control functions. This means controllers
that required a full 15" board on NOVA com-
puters now fit the microNOVA 7%" X 9%" format.

Accessories For Easy Programming,
Maintenance, and Fabrication

The microNOVA computer-on-a-board is avail-
able with a wide variety of accessories that
facilitate programming, troubleshooting, and
fabrication. A PROM burner lets OEMs burn
debugged programs into PROM assemblies.
An extender board gives convenient access

to printed circuit assemblies for design and
maintenance. A 9-slot backplane/card frame
and a power supply assembly simplify board
packaging.

The microNOVA computer-on-a-board is elec-
trically and architecturally compatible with the
microNOVA minicomputer and microprocessor.
Family compatibility lets OEMs move down to
chip level integration or up to the MOS mini-
computer level as product or market require-
ments change. Starting with the microNOVA
computer-on-a-board means low initial develop-
ment cost, and the ability to get products to
market fast. There's no need to build up a pur-
chasing organization, chip inventory, or a
manufacturing and testing facility. There's no
need for a maintenance group either, because
Data General can take care of that. Just send
the board to a Data General factory depot.




































