A.l1 DISTRIBUTED SYSTEMS DIVISION
a. NGEN

NGEN PROOUCT OESCRIPTION

CP-001 CENTRAL PROCESSOR

The Processor Module contains the majority of the electronic
components of the basic NGEN system., [t includes the processor
irself, the system RAM, input/output devices faor external
communications, and logic to drive the video display and
«eyboard. The module contiains four standard printed circuit
assemdlies, and has room tO0 Jaccommodate three optional RAM
expansion cartridges of 256K8 each,

The system processor uses an I[ntel 1{APX 81186 VLSI micro-
processor, operating at 6 or 8 MHz, The board containing this
device also includes an 8237 OMA controller, 8 KB of ROM for
bootstrap operations, device control logic for [/0 port decodiny,
a programmadle fnterrupt controller, and a programmadble interval
timer, OMA operations on the X-Bus operate at speeds up to

J megadbytes/second, when transferring 1A bit data.

The standard memory board contains 25648 of dynamic RAM szarage,
with byte parity error detection, and the logic to con:i-:. and
refresh all system memory, including the optional RAM expaansion
cartridges,

The video/kaydoard board contains a Motorola 6845 character
mapped video controller, which drives the display of 29 lines dy
30 characters. A 256 character font RAM on this board may be
loaded hy user applications software. The video board allows ug
to six attributes to be set on 3 per-character Dasis: underline,
dlink, reverse video, bold, half.dright, and struck-through,

The [/0 doard contains logic and connectors for the standard [/
of the ~ystem, This fncludes two RS-232.C ports, with full mode
control, which may be operated 1in Doth synchronous an
asynchronous modes at speeds up to 19.2 kilobaud; an RS-422 por
for cluster operations at speeds up to 1.8 megabaud; a paralle
printer interface, set up for Centronics-compatidble printers, an
~the connector for the video/keyboard cable going to the monit>
assembly, All external cables enter the processor box through
small opening, and are attached directly to the (/0 board. Th
left side panel of the module snaps open, and a small door insid
the box provides easy access to these connectors, and allows "
unit to have a finished appearance on all sides, with no visiol
cable connectors.



RAM expansion cartridges also fit inside the

module. Access to the RAM expansion cavity within the
§§3°§§'°§rov14.a by removing the side panel of the unit, E£ach
266K8 cartridge is fnserted in the cavity, and locked in place by
the cartridge handle, In this manner, the DASiC sSystem can Dde
extended to include up to 1024K8 of RAM,

The three optional

A low speed fan draws air into the bottom-front of the module,
and expels i1t at the top-redr of the cadbinet.

As is the case with all NGEN modules, 3 female X-8us connector
and latch mechanism occupies the right side panel of the
Processor module.

XM-001 RAM Expansion Cartridge

Memory expansion is accomplished by the use of one, two, or thre
256K8 RAM expansion cartridges. Each cartridge is encased in
plastic shell, and s user-installabdle. Cartridges . ar
completely fnterchangeadle, and no switch settings or dche
adjustments are required to expand the system memory up to th
maximum 1024 K8,

KM-00x Keyboard Module

A range of <eyboards are availadle to satisfy various nationa
character selt! requirements, A1l contdin 98 keys, and ar
arranged 'n 3 typewriter style layout. Keys are arranged
functional <clusters, including the QWERTY portion, a ld.k¢
numeric pad, an 8-key status/control pad, a 6-key cursor contre
pad, a d4-key page control pad, and 10 user-definadle functic
keys. The keydoard also provides software controlladle L¢
indicators an 3 keys, The keyboard fs connected to the Ddase
the monitor Dy a 6<foot coiled cadble, which mnay be connectad
either the right side or left side of the keyboard itself, T
unused connector port may in turn DbDe used tOo connect & secd
serfal input device, such as a special-purpose keydoard or
mouse.

The keydoard contains an [ntel 80Sl microprocessor, which sens
the state of all -keys, and reports any changes of state (k
depression” and release) to the central processor module., Th
feature allows the keybdoard to bDe utilized {fn sophisticat
applications, in which multiple key sequences or the length

time a key is held down, can bde used to enhance the operat
interface. Oata which enters the keyboard through its auxilic¢
port are passed to the central processor, with identifying cac
%::t"distinguisn this data from that entered on the KM-l

elf,



PS-001 Power Supplies

. ower supplies provide power to all NGEN components
:::.:: 22: golor Ho:?tof. which is powered independently. The
pS.001 operates over an fnput voltage ranges of 85V to 130V RNS,
and 180V to 260V RMS, and is UL Recognized, CSA Certified, andg
conforms to BSI, and VDE specifications. [t operites over an
fnput line frequency of 47 to 440 Hz, using 4 three wire, single
phase AC voltage source. The supply protects itself from inpyt
transients and output overloads. :

The output of the PS-001 is 4,2 amps at 36 VOC, or approximately
150 Watts. This is sufficient to drive most sSystem configura.
tions that do not include hard disk drives. A second PS-001 is
required in most hard disk configurations,

The PS-001 is designed to sit on the floor, beneath the surfact
containing the system electronics. A six foot cable connects the
supply to the Processor Module, [f additional supplies ars
required, an AC jumper cabdle allows each additional supply t& b
connected to the first, so only one line cord is required. Th
output from each additional supply is connected to the firs
module in the system whose power requirements exceed the outpu
of tne first supply.

Mass Storage Subsystems

The NGEN family contains a variety of mass storage modules, al
based on § 1/4-inch slimline technology. Each module is package
in 1ts own enclosure, and attaches to the rest of the system v
the Xedus, Modules can be installedq, ind systems can N
reconfigured, Nhy non-technically trained customer personnel
These options include a dual floppy module (FD-001),
floppy/hard disk module, with hard disk capacities of 10MB, ¢
20M8 (HD-002, HD-003), or a hard disk module with the sar
capacities (MD-00S, HO0-006). The F0-001 module includes
controller and two 96 TPl drives, each with §30K3 capacity., T
formats used are compatible with those on the Convergent A
Turdo serfes, These drives can also read diskettes written at
TPl by the [BM Personal Computer. €ach module fin the HD-0
series contains Dboth disks and controllers for the 1includ
disks, Qne hard disk expansion unit in 10MB, and 20MB capacitt
(HX-002,HX-003), can be attached to each HD-00x module. T
maximum hard disk storage that can be configured in a sing
workstation s 80MB; tnis {s achieved using two HD-003 20
modules, each with an HX-003 expansion module. Alternatively,

HD;?OS and an HO-0N6 could bde used, each with an HX-003 expansi
un .



VIDEO OISPLAY SUBSYSTEMS

The NGEN family includes 3 variety of video options, w«ith both
ch:rac:cr and bit-map graphics capability, and doth monochrome

and color displays.

The logic to drive character mode operations is a standard part
of the Processor Module. All displays can dperate in character
mnode, displaying 29 lines of 30 characters edch, The screen ma)
be split into multiple windows, Each window may have its owr
cursor, and scrolling may be performed in each window independ.
ently of the others, The number of windows, and thefr layout o
the display fs established by the application program, via call
to the CTOS operating system,

Each character is built in a 9 by 12 pixel cell. The standar
character set contains a full 256 characters, including th
entire printing ASCI[ character set, graphics characters, commc
symbols, and selected foreign alphadetic .characters, . T
character set is stored in a high speed RAM array, known as “For
RAM * wnich contains 4096 10-bit entries. The character set m:
be easily changed under software control by loading anothe
character set intg the Font RAM, This way, the number ¢
charactear sets that may be wused in the same application

virtuyally w~ithout limit, tach character on the screen may ha:
any combination of tne following attributes associated with i
underliine, nalf.dbright, bold, dlink, reverse video, and struc

through,

The laogic to drive monochrome and color DdDit-map operations
provided in the optional GC-001 Graphics Cantroller, whi:
attaches to the Processor Module via the X-.3us., This mody
containg 128 X8 of dual-ported display memory. Applicatio
software in the CP-001 can access directly any bdit or group
bits in the display memory. The Grapnics Controller provides
dit-mapped screen resolution of 720 by 348 pixels. gEach pi>
defined by the Dbdit map corresponds to a pixel in the c¢charact
map, thus allowing the simultaneous display of both text «
graphic information, The display memory is organized into th:
bits per pixel, The output from this memory is routed through
eight entry color mapper array, which selects the intens
levels of the red, green, and dlue color guns in the VC-001 Co
display. I[n tnis manner, each pixel on the color display can
set to any of 63 colors, with eight different colors displayed
any given instant,



- rome Monitor s a 12 1inch, free-standin
;?:,:::,ogﬁa 1:3:¢:o used {n Ddoth character and Ddit.map grapnqg
applications. The base of the monitor fs 7 inches by 9 inches,
and contains a socket for connecting the KM-00x keybdoard cable.
The VM-001 is connected to the Processor Module with a 16 foot
cable, which allows a great deal of flexidility in arranging the
physical configuration of the video and system olccg;onics.c The
monitor assemdly s fully areiculasod. and tilts - to JO0° the
horizontal plane, and rotates 45" in either direction, The
display uses a 231 green phosphor, and s refreshed at a 60 Hz
non-interlaced rate, assuring flicker-free operation and 1low
operator fatigue. Power for the YM-001 1s supplied from the
Processor Module; 1t does not require a separate line cord or
external power source. .

The VC-001 Color Monitor is a 1S inch, free-standing display, and
can be used in both character and bDit-map graphic applications,
The base of the monitor is 10 inches by 10.5 inches, and contains
a socket for connecting the KM-00x keyboard cable. The VC-00k_is
connectad to the GC-001 Graphics Controller Module with 3 16 foot
cable, The assemdbly is fully articulated, and provides the same
degrees of freedom as the VM-00l display. The monitor uses ar
in-line CRT, eliminating the need for convergence circuits,
Simplified circuits satisfy the 0C-dbias range requirements, anc
also provide electronic and horizontal pin-cushion correction for
the picture tubde, Oemagnetizing of the picture tude occur:
auytomatically at AC power turn-on time, and can also bde manuall,
activated by a push button switch on the monitor assembly, Power
for the VC-001 is supplied from an external AC source; the suppl:
is switcn selectable for nominal 100 volt or 220 Volt operation,



SPECIFICATIONS

STORAGE CAPACITY:

RAM: 1024 x8, Maximum
ROM: 8 XB

MASS STORAGE OPTIONS:

ORIVE

OPTION  CAPACITY CAPACITY TRANSFER ACCESS TINME

(FORMATTED) (UNFORMATTED) RATE AVERAGE TRACK TO
F0-001 630 X8 1M8 2S0bps 94ms §ms
H0-002 10 M8 12.76M8 SMdps 9lms Ims
H0-003 20 M8 T80 SMbps T80 T30
HD-005 10 M8 12.76M8 SMbps ims Ims
HD-N06 20 M8 T80 SMbps T80 T80
HX-002 10 M8 12.76M8 SMbps 9lms 2as
HX=-003 20 MB T80 SMbps T80 T80

SERIAL [/0 RATES:

External Clock: RS-232-C: 110 Baud to 19.2 xBaud
[nternal Clock: RS«232-C: 50 %0 19.2 XBaud
RS-422: 110 to 1.3 M8aud

PARALLEL [/0 RATE (Printer Interface):

Programmed [/0 -- 9600 Characters/second (typical)
ELECTRICAL:

AC Power: 35 to 130 Vrms 3 60 Hz + .5 H2
180 to 260 Vrms @ SQ HZ + .5 H2

AC Power Requirements: Configuration Dependent--See Above



PHYSICAL:

MOOULE HEIGHT
[nches MMs

PS-001 1.0 76.2
cpP-001 8.0 203.2
VM-001 12.0 304.8
vC-001 1§.0 301.0
F0-001 8.0 2013.2
H0-002 8.0 203.2
H0-003 3.0 203.2
H0-00§ 8.0 203.2
H0-006 8.0 2N3.2
HX-002 8.0 203.2
HX-003 3.0 203.2
GC-001 8.0 203.2

ENVIRONMENTAL, SAF

Safety:

Meets UL 478 (EOP)

WIO0TH
[nches MMs
4.9 114.3
$.7%  146.1

12.29 3tL.2
13.7§ 349.3
18.0 457.2
§5.7$ 146.1
'5075 1“-‘
. S5.78 146.1
5.79% 146.1
5.7% 146.1
lez 6‘.0
2.52 64.0
2.52 64.0

ETY, ANO ERGONOMIC:

Meets CSA Standard C22.2 154 (EOP)

Meets VOE 0806 (0ffice Equipment)

Meets 3S[ 5350 (office tquipment)

Emissions:

Meets VDE 0871 Lavel A(Emissions Standards)

LENGTH
[nches

10.9
12.0
12.0

MMs

266.7
30‘ 08
304.3
301.0
228.6
304.8
304.8
30‘.8
304.8
304.8
304.8
304.38
304.8

o
o
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Meets FCC Part 1S5, Subepart J for Class A Zmissions

ESD:
§,000 volts:

12,500 voles:
17,500 Volts:
25,000 voles:

No observadble effect
Errors corrected via Software [ntervention
Errors corrected via Operator Intervention
No permanent damage

WEIGHT
Lbs

e A NN NN N



Altitude:

Operating: 15,000 feet ASL
Non-Ooorzcing: 25,000 feet ASL

Acoustic Noise Level: NR 30

Temperature/Humidity:

Non-mass storcgo producks:

Operating: 3 40 C 5%-95% RH o
Non-Operating: to 7S C, 90% @ 65 for 12 hours
Mass storage products 0 '

Operating: 8 40 C 20%-80% RN 0
Non-Operacting: -ZO to 55 C, 90% @ 65 for 12 hours

Cable Lengths:

Keyboard: 14 [nches cofled, 6§ feet extended
Monitor: 16 feet
Cluster: 1200 feet, maximum

Ergonomic:

Oesigned in accordance with O[N “Safety Regulations for
Workstations in the Qffice Sector" (Standard 66234, Oecember
and “Basic Ergonomics for Oesktop Workstations”



