
A.1 DISTRIBUTED SYSTEMS DIVISION 
a. NGD 

NGEN PRODUCT DESCRIPTION 

CP-001 CENTRAL PROCESSOR 

Tht p,. 0 cessor 14odute contains the majority of tht e1ectrontc 
components of tht basic NGEN systt11. lt tncludts the pt"ocesso,. 
itself, tht syst111 RAM, input/output devtces for taternal 
communtcattons, and logtc to drive the video display and 
~tyboard. Tht module contains four standard prtntefi ci,.cutt 
assemblt-.s, and has ,.oom to acco•mod1t1 three optional RA~ 
eipanston cartridges of 256KS·eacn. 

The system processor ~sts an tnttl iAPX 80185 VLSI mtcro
processor, operating a·t 6 or 8 MHz. The board contatntng tl'tts 
devtce also 1,,cludes an 8237 OMA controller, 8 KR of ROM for 
bootstrap operations, ~evtce control logic for 1/0 port decodi•1. 
a programmable Interrupt controller, anti a programmable interval 
timer. OMA operations on tne X-Bus operate at speeds up to 
~ megabytes/seco~d, when transferring l~ bit dat1. 

Tne standard memory board contains 255~8 of dynamic RAM ~tora9e, 
... i t h b y t e p a r 1 t y e r r o r d e t e c t t o n , a n d t h 1 1 o g i c t o c o rn .~ ~ . a ,, tt 
refresh a1' system memory, including tht option1l RAM expans;on 
cartrtdges. 

rne v1deo/~eyboard bo•rd contatns a Motorola 6845 character 
mapped v;deo controller, ~htch drives the ~isplay of 29 lines Qy 
ao cnaraettrs. A 256 ctur1cter font ~AM on this board "'ay be 
loaded ~1 user appltcattons software. Tht v;dto board allows u~ 
to sfx attrtbutes to bt set on a per-character basts: ynderline, 
b11nk, rev1rs1 ~fdeo, bold, half-bright, and struck-throug~. 

The 1/0 board contains logic and connectors for the standard ti 
of the ~1Stem. Thfs Includes two RS·232·C ports, with full mode 
control, whf ch may bt operattd in both synchronous an 
asynchronous modes at speeds up to 19.2 kf lobau~; an RS-422 por 
for cluster op1r1ttons at speeds up to· 1.8 11t1gab1ud; a paral 1 e 
printer t"terface, set up for Centrontcs-compattblt printers, •" 

·the. connector for the vtdeo/keyboard cable going to the '"onit' 
assembly. All external cables enter the processor box througn 
small opening, and are· attached directly to the t/O board. Tli 
left stde pantl of the module snips open, and a small door insld 
tne box provtdts easy acetss to these connectors, and allo~s :~ 
unft to have a ffntshtd appearance on all sides, with no vtstol 
cable connectors. 



Th th 1 oottonal RAM 11p1nston c1rtrtdges also ftt tnsttfe Utt 
pr:cis::r module. Access to the RAM 11p•nston cavtty within the 
b 0 x 1 s p r 0 v t d e d b 1 rt mo v t n g tt'I t s f d e p a n e 1 o f t l't e u n i t • € a c l'I 
256K8 cirtridgt is tnserted fn tl'le c1vfty, and locked fn place by t"'• c:irtrfdgt 1undlt. tn tl'lts runner, tl'lt ta.stc system c1n bt 
txttndtd to inc:ludt up to 10Z4K8 of RAM. 

A low sQttd fan draws atr fnto tne bottom-front of tl'le l'!tOdult, 
and expels ft at the top-r11r of tl'lt caDtntt. 

As ts tht cast wtth all NGEN modules, 1 ftmalt X-8us connector 
a~d 11tcl'I mtcl'lants• occuptes the rtgnt sfde p1n1l or tnt 
Processor module. 

XM-001 RAM E1p1nston Cartridge 

Memory tlpanston ts a~comoltsl'ltd by the ust of ont, two, or tnre 
256KB RAM expansion cartridges. Each cartridgt is encased tn 
plastic sntll, and ts user-tnst1llable. Cartridges. ar 
completely tntercnangeable, and no switch settings or d;he 
adjustments ar! required to expand tl'le system memory up to th 
maximum 1024 KIL 

KM-OOs Keyboard Module 

A range of <eyboards are avai I able to satisfy various nationa 
cl'laracter s•t requirements. All contain 98 keys, and ar 
arranged 1n a typewriter style layout. l<eys are arranged ; 
functtonal clust~rs, tncludtng tne OWERTY portion, a 14-kt 
numeric pad, a,, 8-key status/control pad, a 6-key cursor contrt 
pad, a 4-l<ey page control pad, anti 10 user-definable functtc 
ceys. T"e key~o•r~ also provides software controllable LE 
indicators o,, 3 ~eys. The keyboard 1s connected to tne base : 
t"e monftor by a 6-foot coiled caole, ~~ten ~•Y bt connected · 
either the rfght side or left side of cne ~eyboard itself. Ti 
unused connector port may tn turn be used to connect a sec~ 
sert1l tnput dtvf ct. sucn as a spec:t al -purpose ktybo1rd tJr 
mouse. 

Tht ktybo1rd contatns an Intel aOSl microprocessor, whfcn se,,s 
-th• s t 1 t t of 1 11 . keys , and report s any c: nan gt s o f s t a t e ( k 
depression· and releast) to the central processor module. r,, 
re•turt allows the keyboard to bt ut11tzed 1n sopnfstfcac 
applfcations, tn wntch multiple key sequences or tne lengtl't 
ttme a key is ntld down, can bt used to enhance tht operat 
interface. Data which enters tht ktyboard tnrougn tts auxilic 
port art passe'3 to the ctntral processor, wtt" 1dtnttfytng coc 
that dtstingutsn tnts data ·from th•t enttred on tne K~-' 
itself. 



PS-001 Power Supplies 

Tht p5.001 power suppl tis pro'ltd1 power to al 1 NGEN compont"ts 
eactot t"• color Montto,., •htch ts powered tndtptndtntly. The 
PS·OOl operates ovtr an tnput voltage ranges of .85V to 130V R~S. 
and UOY to 2SOV R~S. and ts UL Rtco9nized, CSA Ct,.t11'1td, and 
conforms to BSt. and VDE sptciftcattons. It operates ovtr an 
fnput tint l'rtqu1nc1 of 47 to 440 Hz, using• thrtt w1rt, single 
pttas• AC voltage source. Tht supply protects ftstll' from input 
cransf 1nts and output overloads. 

Tht output of t"t PS-001 ts 4.2 amps at 36 VOC, or 1pproxim1t1l1 
150 Watts. Th ts ts sufftcfent to drht most system conf1gura
t1ons tl'lat do not tncludt hard disk drives. A second PS-001 h 
required tn most hard dtsk conftgurations. 

T n e ? S • 0 0 l i s d 1 s t 9 n e d· t o s t t o n t l'I t I' 1 o o r , b t n t a t h t h t s u r fa c • 
containing tl'le system electronics. A stx foot cable connects th• 
supply to tl'lt Processor Module. tf addttton1l supplies ar1 
required, an AC jumper cable allows each addtttonal supply c..- b• 
connected to tl'le first, so only one lint cord ts required. Thi 
output from eacn addtttonal supply is connected to the firs 
module in tne system whose power requi remtnts exceed the outpu 
of tne first supply. 

Mass Storage Subsystems 

The NGE~ fa:nily contains a variety of mass stora91 modules, al 
based on S l/~·fnch sllmltne technology. Each module is package 
in 1ts own enclosure, and attacnes to tne rest of tl'lt system ~, 
:~e X-bus. ~adults can be insta11e1, ind systems can h 
reconfigured, by non•ttchnically trained customer personnel 
Tnest oi>ttons includ1 a dual floppy module (FD-001), 
floppy/tur~ disk moduli, witn hard disic capacities of lOMB, c 
20M8 (HD-002, H0·003), or a nard t1isl< module witn the sarr 
capacttt1s (HD·OOS, H0-006). Tht F0-001 module includes 
contro111r •nd two 95 TPI drives, tacn with 630KB cap1ctty. r~ 
l'or•1ts used art co111p1ttblt wit" those on tht Convergent A' 
Turbo sertes. Thtst drt'lts can also read diskettes written at 
TPI by the IBM P1rson1l Computer. Each module tn the H0-0 
s e r i • s c o n..t a t n s_ b o th d t s ks and c on t r o 11 e r s to r th t i n c 1 u d 
disks. Ont hard dtsk 1xp1nston unit in lOM8, and 20MB capactct 
( Hl-002 ,Hl-003), can bt a ttachtd to each HO-OOx modu 1 t. r 
maximum hard disk storage tt11t c1n bt configured in a sing 
workstation ts 80M8; tt!ts ts achftYtd usfng two HD-003 ZO 
modules, e1ch wtth an HX·OOl 1xp1nston ~adult. Alt1rn1tiv1ly, 
H0-003 and an H0-005 could bt used, ••en wtth an HX-003 txpansf 
unit. 



YIDIO ~ISPLAY SUISYSTEMS 
Tht HGEN fimtly includes a variety of vtdeo opttoni, ..,ftn bot" 
cniracttr ind bft·"'•P graphics capabtl tty, •nd botn rnonocnrom1 
1nd color displays. 

Tht logic to drive c1ur1ct1r modi 001r1ttons ts a standard part 
of tnt Processor r'4odult. A11 dtspl1ys c:1n op1rat1 tn c1ur1cter 
11iodi, dtspt1ytn9 29 ltnts of ao cl'l1ract1rs tacn. l'ht screen 1ft4) 

01 sp1tt tnto multiple windows. E1crt •fndow m1y l'l1ye tts owr 
cursor, and scrol 1 t ng m1y b• perfor•ed tn each window ind1p1nd· 
ently of tnt others. Tl'le number of windows, •nd tnetr l1yout 01 
the dtspl1y is est1bltsn1d by th• 1ppltcatton progr••· vt1 call 
to tn1 CTOS operating system. 

Eacl'I character is built tn a 9 by 12 ptael cell. The st1nd1r 
character set c:ontat1u a full 2SS characters, tncludtng tn 
entire printing ASCit character set, graphics char1cters 1 commc 
symbols, and selected foreign alphabttfc .cturacters. . n 
c:naracter sec is stored in a higl'I sp11d RAM arr1y,· known as -i-·or 
RAM," #l'lic:l'I contains 4096 10-btt entrtes. The character set mi 
be easily c:nanged under software control by loadtng anotht 
c:naraccer set into tne Font RAM. Tnts way, the number c 
cnaract4r sets tl'lat may be used i,, tnt sam1 appl fc1tfon 
virtually #ithouc 1 irnH. Eacn cnaracter on th1 screen m11 na1 
any combination of tne following attributes associated witl"I i· 
underline. nalf-bright, bold, blink, revers• vtd10, and struc· 
tnrougn. 

Tne logtc to drive monocnrame and color bit-map operations 
provided in :1'11 optional GC-001 Graphics Controller, ~ni· 
a t t a c l'I e s c o c l'I t P r o c 1 s s o r ~" o d u 1 e .., i a t ,, e x • a u s • T n f s m o d u 
contains 128 KB of du•l-porttd display me~ory. Appltcatto 
softw1rt in tl'le CP-001 can access directly any bit or group 
btts tn tl'lt display memory. nit Grapnics Controller provi:es 
t:Ht•lllPPtd scr11n rtsolutton of 720 oy 348 pixels. Eac:n pii 
dtf1ntd by tht btt map corresponds to a phtl tn the cnar•ct 
map, tth1s allowing th• simultaneous display of botn text 
graphic information. Tht dtsplay memory is organized tnto th• 
btts per pixel. The output from tnts memory ts routed through 
eight 1ntr-y color mapper array, wntch selects tl"lt tnt11u 
levels of the red, 9r1tn, and-blue color guns in tht YC·OOl Co 
display. In tl'lfs manner, each ~txel on tl"lt color display can 
set to any of 64 colors, wttn tight different colors displayed 
any gtven instant. 



Tht VM-001 Monochro•• Monttor ts 1 12 inch, frtt•St1ndtnt 
dtsplay ind cin bt ustd tn bottt c1ur1cttr ind bft·"'•P graptttc 
ippltcittons. Tht b•t• of Utt 11onttor ts 1 tnchts by 9 tncttts, 
and cant1tns • socket for conntcttnt the KM·001 k1ybo1rd c1bl1. 
The VM·OOL ts conntcttd to tht Processor Module wttl'l 1 15 foot 
cabl,, •htc~ 111ows 1 grt1t ~111 of fle1tbtltt1 tn 1rr1wging tltt 
pnystcal conft9uratton of tht video 1nd system e1ect4ontcs. Tht 
monttor assembly ts fully 1rttcul1!td, 1nd tilts ·5 to Jo0 tltt 
nort1ont1l "lant, and rot1tes 45 tn etthtr df rtctton. Tht 
dtspl11 usts a ~31 grttn phosptto,., 1nd ts refreshed at 1 60 Mz 
non-tnterlactd rate, 1ssurtng tltcktr·frte operation 1nd low 
operator fatigue. Power tor the 'IM·OOl ts supplttd fro• tht 
Processor Module; tt does not r1qutr1 1 s1p1r1tt lint cord or 
external power source. 

Tht VC-001 Color Monitor ts I 15 tnch, free-standing dtspl11, and 
can be used t n bott'I c1tar1ct1r and bf t·••P gr1pt1tc 1ppl tc1ttons. 
Tne bast of the monitor is 10 tncnts by 10.5 tnchts, and contatns 
a socket for connecttng tnt KM·001 keyboard c1blt. The VC·OOt.ts 
connected to tne GC-001 Graphics Contro11tr Module with a 15 foot 
cattle. T"'e assembly ts fully articulated, 1nd provfdts tht S••• 
degrees of freedom as ti'•• V~·OOl display. Tttt monttor uses ar 
in-line C~T, eltrntnatfng tht need for eonv1rg1nc1 ctrcutts. 
Stmpltfted circuits satisfy tne DC-bias r1n91 r1qutrem1nts, anc 
also provide electrontc and hortzontal ptn-cushton correctton for 
t"'e ptcturt tube. Otmagnettztng of tl'lt ptcturt tube occur! 
automatically at AC power turn-on t1rnt, and can also bt manua11J 
activated by a push button switcn on tnt monitor 1sstmbly. Pow11 
fort"• VC-001 is supolttd from an tittrnal AC source; tht supol; 
is s~iten selectable for nominal 100 Volt or 220 Volt operation. I 



SPEClflCATIOllS 

STORAGE CAPACITY: 

~AM: 1024 KB, Maximum 
ROM: 8 KB 

MASS STORAGE OPTIONS: 
DRIVE 

OPTION CAPACITY 
(FORMATTED) 

CAPACITY TRANSFER ACCESS Tt:i4E 
( UNFO~MATTEO) RATE 

F0-001 
H0-002 
H0-003 
H0-005 
H0-006 
HX-002 
HX-003 

630 K8 
10 M8 
20 MB 
10 MB 
20 MS 
10 MB 
20 MS 

SERIAL I/0 RATES: 

1~8 
l2.75MB 
TBD 
12.75H8 
TSO 
l2.76M8 
TSO 

AVERAGE 

250bps 94•s 
SMbps 91•s 
SMbps TBO 
SHbps 91ms 
SHbps TBO 
SMbps 91111 
SMbps TBD 

Exterrut Cloe~: 
[nternal Cloclc: 

RS-232-C: 110 Baud to 19.2 K8aud 
RS-232-C: ~o to 19.2 K8aud 
RS-422: 110 to l.a MBaud 

PARALLEL 1/0 RATE (Printer Interface): 

~rogrammed I/O •• 9600 Characters/second (typical) 

ELECTRICAL: 

AC Powtr: as to 130 Vrms ~ 60 Hz • .5 HZ 
180 to 260 Vrms ~ SO Hz-• .s Hz -

TRACK TO 

6mt 
Jms 
Tao 
Jm s 
TBO 
!:ts 
TSO 

AC Power Requ1rtments: Conftgurat1on Oeptndtnt··Stt Above 



PHYSICAL: 

MODULE HEIGHT ._,IOTH 
Incl'ltS MMS Inc.l'lts MMS 

?S·OOl J. C) 75.2 4.5 114. 3 
CP-001 a.o 203.2 5.75 146.l 
VM·001 12.0 304.3 12.25 311. 2 
vc-001 lS.O 301.0 13.75 349.3 
KM·OOl 1.18 J0.11 18.0 457.2 
FO·OOl ~.o 203.2 5.75 145.1 
H0·002 8.0 203.2 ' 5. 7 5 145.1 
H0·003 8.0 203.2 5.75 148.1 
H0·005 8.0 203.2 5.75 145.1 
H0-006 8.0 21)3.2 5.75 14S.1 
HX·002 8.0 203.2 2.52 64.0 
HX-003 a.a 203.2 2.52 64.0 
GC-001 a.a 203.Z 2.52 64.0 

£HYIROHMENTAL, SAFETY, ANO ERGOHONIC: 

Safety: 

~eets UL 478 (EO?) 

Meets CSA Standard C22.2 154 (EDP) 

Meets VOE 0806 (Office Equipment) 

Meets ast 5850 (office Equipment) 

£missions: 

~•tts VOE 0871 ~•vel A(Em1ssfons Standards) 

LENGTH 
tncl'lt.s ~Ms 

10.5 255.7 
12.0 304.8 
12.0 304. a 
15.0 30 l. 0 
9.0 228.5 

12.0 304.S 
12.0 304.8 
12.0 304.8 
12.0 304.8 
12.0 304.R 
12.0 304.8 
12.0 304.8 
12.0 304.8 

Meets FCC Part 15, Sub•ptrt J for Class ~ Emissions 

ESO: 

No observable efftct 

WEIGHT 
Lbs 

2.0 
10.0 
16 .o 
27.0 

4.0 
13.0 
14.0 
14. I) 
14.0 
14.0 

TSO 
TSO 
TIO 

5 ,000 Vol tJ: 
12,500 Volts: 
17,500 Volts: 
25,000 Volts: 

Errors corrtcttd v11 Software Intervention 
Errors corr1ct1d.via Operator Intervent1on 
No permanent damage 

4 
7 

12 
l 
s 
6 
6 
6 
6 
1 
1 



Altttud1: 

Op1r1tt"9: 15,000 fttt ASL 
Non-Op1r1ctng: 25,000 fttt ASL 

Acousttc Nots• L•••l: NA 30 

Tt•p1r1tur1/Hu•tdtt7: 

Non-mass stor1gt produc4s: 
Operattng: o cg 40 Ca 51·951 AH 0 
Non-Op1r1ttn9: -40 to 75 .c, 901 I 85 for 12 hours 

Mass storage pro~ucts: 
Qperatf ng: 0 tg 40° C 201-801 RH 
Non-Optractng: ·20 to 6Sa C, 901 t 65° tor 12 hours 

Cable Lengths: 

Keyboard: 

Monitor: 

Cluster: 

Ergono•f c: 

14 tncnes cof ltd, 6 feet extended 

15 feet 

1200 feet, maximum 

Oestgntd in accordance wit~ OIN "S1fety Rtgulattons for 
wor~statfons in tnt Offtct Sector~ (Standard 66234, Otctmotr 
and "Baste Ergonomics for Otsktop ~orkstattons~ 


