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The DICOMED 0148 
Color Slide System 

The OICO ED D 148S Color 51 de System IS a sta 
alone high resolution color computer -output-!O-fllm s s 
It IS designed to produce high resolu[lon, graphics arts 
quail 35mm slid s, A compre nSI range 0 high 
fldeli full spectrum color grap ICS can produced l 
DI48S 

The 0148S IS the output portron of the DICO EDIA 
SLIOESYSTE ,accep Ing nput rom OICO ED's D38 
DeSign Station or other compatl Ie graph cs systems to 
create 

• High R~solutlon 3Smm Color SIId~s 
• Busln~ss Graphics 
• Simulat ion 
• A nimation 

The 048S Color Raster Recorder IS a ey element In the 
D 148S System As a stand-alone computer peripheral, It has 
earned a reputation as one of the world's leading color 
graphic film recorders. Combined With the power of the 
DEC PDP 11/34 computer and DICO ED's extensive 
system control software, It enables the DI48S Color Slide 
System to stand alone at the forefront of computer graphics 
technology 

System Overview 
The D 148S Color Slide System IS comprised of a 

OICO ED D48S Color Raster Recorder, a DEC PDP I I 
computer and the DICO EDIA" Production Software 
Pac age, The baSIC D48S IS equipped With a 35mm color 
optical assembly, 35mm film tran port, a PDP II computer 
With 128 words of memory, one 5 megabyte disk unit. a 
dual floppy diS unit and a computer terminal. 

D48S Color Raster Recorder 
Combining state of the art technology With 

OICO ED's years of e penence In preCISion digital color 
f 1m recording, the DICO ED D48S Color Raster Recorder IS 
unsurpassed In versatility and speed The 048S records 
raster Information onto color as well as black and white 
film 

The CRT uses a Wide specrral response phosphor, P48, 
With Indl dual color IntenSity controls and speCIally 
deSigned color-corrected optiCS With a microprocessor 
control ed (,I er assembly, ThiS combination proVides the 
048S WI h unmatched color recording quality. The 
achievable resolution IS generaJly limited only by the color 
film emulSion. The color optical assembly may also be used 
to record onto blac and whf[e film, 

Standard Features 

Rast~r Mod~ 
Raster mages are plotted on a matrix of 4096 x 4096 

addressable points at speeds of 166K-333K pOintS per 
second. A 35mm slide {24mm x 36mm) uses 3200 POintS by 
2138 POintS and takes an average of 90 seconds to produce 
depending on slide compleXity. 

Pr~clslon Int~nslty/Exposur~ Control 
The D48S Incorporates DICOMED's superior time 

modulation exposure system to prOVide 256 Intensity levels 
ThiS feature, coupled With programmable exposure 
translation tables and film configuration control system, 
permits preCISe matching of Input exposure values to film 
characteristICs to achieve optimum denSity, color fidelity and 
repeatability on film. 

Pr~c lslon Opt Ical Assemblies 
A series of custom computer deSigned optical 

assemblies have been developed for the D48S to achieve 
optimum performance and Interchangeability 

F300 16mm CIne Format 
Film Size 
Image Size: 
Resolution ' 

F303 3Smm Cln~ Format 
Film Size, 
Image S,Z : 
Resolution: 

F304 * 3Smm Comic Format 
Film Size: 
Image Size. 
Resolution ' 

307 84mm Adapt~r lens 
Film Size 
Image Size: 

16mm perforated 
10.27mm x 10.27mm 
90 line parrslmm {Ipm) 

35mm perforated 
24.9mm x 24 9mm 
651pm 

35mm perforated 
370mm x 370mm 
40lpm 

for F303 
4 x 5 cut film 
84 Omm x 840mm 

<itandard assembly supplied With the 0148S 

27 3Smm Film Transport 
The F227 35mm perforated film transport IS deSigned 

~ 35mm perforated film only Selectable pulldowns proVide 
either CIne or comIC format The pulldown accuracy 
0 0005 Inch The F227 may be used With the F304 
tical assembly 

-· ........ em Controller 
A Digital EqUipment Corporation PDP I I computer IS 

used as the D 148S System controller, The D 148S System 
Controller configuration IS comprised of the follOWing 
system components. 

• PDP I I computer With 128K, 16-brt words of MOS 
memory 

• Dual Floppy Disk Unit 
• A 5 megabyte Disk Unit 
• OMA Interface 
• OECwmer II Terminal 
• RSX-IIM Real Time Operating System Software 

DECwnter /I 
Terminal 

Dual Floppy 
Disk Unit 

5 M~byte 
DIsk Unit 

pop 11134 
Computrr 

• • 
Phone Modem 

Through ItS UNIBUS system architecture, the PDP II 
control computer prOVides a highly fleXible means of system 
expanSion System components such as graphiC displays, 
printers, and additional film recorders may be readily added 
to the System. The magnetIC tape controller and the disk 
subsystem prOVide for the easy addition of magnetic tape 
transports and disk drives, respectively. 

The PDP I I System may also be readily connected to 
host computer systems via a communications link 

System Software 
In order to maximize system fleXibility, OICOMEOIA 

Production Software and System Control has been 
developed to operate under the powerful Digital EqUipment 
Corporation's RSX-IIM Real Time Operarrng System. 
DICOMEO's softw re IS offered for use under the terms and 
conditions of OICOMEO's software license and DEC's stan­
dard software license The follOWing software IS proVided 
With the 0 148S System: 

• DEC RSX-IIM Operating System 
• DICOMED COM System Control 
• DICOMED OICOMEOIA Production Software 



DICOMED Corporation 
9700 ewton Avenue South 

Minneapolis. Minnesota 55431 
(612)887-7100 

DICO ED and DICO EDIA SLiDESYSTEM are regIstered uademar s of 
DICO ED CorporatIOn. 

Specifications 

Functional Performance 

RecordIng Speed 
The total time required to record an Image on the 

D 148S IS dependent upon the number of POintS plotted and 
the execution of other related functiOns. Time requirements 
for these functions are stated as follows 

PoInt Exposure TIme 
The time required to position and expose any adjacent 

POint ranges from a minimum of three microseconds to a 
maximum of SIX microseconds. 

Random PosItIon TIme 
The maximum time required to position the recording 

beam to any POint on the plotting matrix IS 100 
microseconds. 

Beam Flyback Time 
The maximum time required to reposition the recording 

beam to the beginning of a new line In raster mode IS 100 
microseconds. 
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ometrlcs 

Tr pezoldlng 
Trapezoldlng IS maintained Within ±O.I % of the major 

a I 

Rectangularity 
Rectangularity. the deViation of the major aXIs lengths. 

IS rT'llntalned Within ±O 1% of the major aXIs. 
Orthogonality 

The orthogonality of the horizontal and vertical axes IS 
alntalned Within ±0.15% Orthogonality IS referenced to 

the major aXIs and expressed as a percentage of the matrix 
dldgonal 
linearity 

POint spaCIng linearity IS maintained wlrhln ±O.I % of 
the major axis. linearity IS evaluared for groups of pOintS on 
me major aXIs by painting a tesr pattern on film which 
dl Ides each of the major axes IntO segments 

line Curvature 
Pincushion distortion and/or line cuNature IS less than 

:to I % of the major aXIs Pincushion dIstortion IS defined as 
th maximum deViation of any raster line from the best fit 
• a ghr line 

Spatial Repeatability 
Stability of the deflection subsysrem IS measured In 

terms of spatial repeatabIlity. ThiS speCIfication IS defined as 
the devlarlon of any given pOint In time for subsequent 
scans Sparlal repearabillty IS maintained Within ±002 % of 
each major aXIs for successive Images repeared dUring a 
ID-mlnute inteNal. and : 0.05% of each major aXIs over a 
3D-mlnure InteNal after the unlr has been allowed ro warm 
up for a minimum of one hour. 

Photometries 

Exposure Range 
The D 148S IS deSigned ro operare With a variety of 

films. Films wlrh speed as low as ASA 64 may be used. 

Exposure Levels 
256 levels 

Exposure Uniformity 
The Uniformity of exposure over rhe entire plotting ar­

ray IS speCIfied In diffuse denSity (D) assuming a fIlm gamma 
of unity. The maximum unIformity deviation IS ±O 15D 
measured rhrough a CIrcular aperture 3 mllllmerers In 
dlamerer. 

)atlal Resolution 

Plane Resolution 
Film plane resolution IS a function of rhe optical 

.embly and rhe film The follOWing table summarizes the 
olutlon In line pairs per millimeter whICh can be expected 
len USing the various optical assemblies available for the 
-l8S. Resolution numbers are referenced to black and 
Ite high resolution COM film 

ptlcal Assembly Resolution (Ipm) 

~ 00 16mm (CIne) 90 

1:303 35mm (CIne) 65 

~ 304 35mm (comIC) 40 

En vironmental, Space & Power Requirements 

The DICOMED D 148S Color Slide System operates 
Without degradation of performance Within a temperature 
of 60-80 degrees Fahrenheit. a relative humidity enVIron­
ment of 45-55%. and an atmospheriC pressure enVIronment 
eqUivalent to 5.400 feel or less a ave mean sea level 

The phYSical space and power reqUIrements for the 
three major components are deSCribed below. 

D48S Color Raster Recorder 
-----------------------

Floor Space (w x d): 51 X 24 Inches (129 X 61 cm) 

Height: 72 Inches (183 cm) 

Weight: 845 Ibs (384 Kg) 
Power Requirement: 115 volts _ 10%. Single phase. 50-60 
Hz. 20 amperes maximum 

System Controller with Peripherals 

Floor Space (w x d): 24 X 33 Inches (61 X 84 cm) 

Height: 72 Inches (183 cm) 

Weight: approximately 510 Ibs (232 Kg) 
Power RequIrement: 115 volts. ± 10%. Single phase. 50-60 
Hz. 30 amperes maximum 

DECwrlter II 

Floor Space (w x d): 28 X 25 Inches (71 X 64 cm) 

WeIght: approximately 104 Ibs. (47 Kg) 



The D 148C Color 
Graphic COM System. 



The DICOMED D 148C Color 
Graphic COM System is a stand· 
alone computer-output·to·microfilm 
system with outstanding color graphics 
performance. It provides a unique optical 
system to produce high·fidelity color in a 
continuous spectrum. 
The D148C is ideally suited for the following 
applications: 

Scientific Graphic Plotting 
Business Graphics (Vector or Raster) 
Simulation 
Animation 
Graphic Publications 
Engineering Graphics 
Alphanumeric COM (16mm; 24X, 42)(, and 48X) 

The D48C Graphic Recorder is a key element 
in the Dl48C System. As a stand-alone 
computer peripheral. it has earned a 
reputation as the world's leading color 
graphic COM recorder. Combined with the 
power of the DEC PDP 11 / 34 computer and 
DICOMED'S extensive system control 
software, the Dl48C Color Graphic COM 
System stands alone at the forefront of 
computer graphics technology. 

The DI48CGraphICCOMSystemls 
comprised of a DlCOMED D48C 
GraphiC Recorder equipped with 
various optical assemblies and film 
transports. which is connected to 
the system controller consisting of a 
DEC PDP I 1/ 34 computer with 80K 
words of MOS memory, dual 5 
megabyte disk units and a 9 or 7 
track magnetic tape uniL Although 

generally used in an off·line mode of 
operation, the system may be con· 
nected, via a communications link. 
to a host computer for on·l ine 
operation 

A second O48C (or 0488 COM 
Recorder) may be added to the 
system controller for dual recorder 
operation . ( OTE: In the dual 
system configuration. the D48 
recorders do not record simulta· 
neously.) 

D48C COLOR GRAPHIC 
Dr 

Combining state of the art technol· 
ogYWlth DICOMED's years ofexper· 
ience in precision digital color film 
recording , the DICOMED D48C 
Graphic Recorder is unsurpassed in 
versatility and speed. The D48C 
records graphic, alphanumeric, and 
raster information onto color as well 
as black and white film when the 
appropriate optical assemblies are 
used 

The CRT uses a wide spectnll re­
sponse phosphor, P48, WIth individ· 
ual color intensity controls and 
specially designed color-corrected 
optics with a matched seven-color, 
microprocessor-controlled filter 
assembly (red, blue, green, yellow, 
magenta, cyan, and neutral). This 
combination provides the O48C 
With unmatched color recording 
quality the achievable resolution 
is genemlly limited only by the color 
film emulsion. The color optical 
assemblies may also be used to 
record onto black and white film by 
selecting the neutral filter. 

ures 
Vector Mode 
Absolute and relative vectors are 
plotted at an addressab i lity of 
32,768 x 32.768 with an intemal 
precision of 65.536 x 65,536. Th 
unsurpassed vector plotting speed 
of the D48C is achieved through 
DICOMED's unique length·depen· 
dent digital vector generator DIC()' 
MED's unique multiple line width 
technique proll1des optimum con· 
trol of line thickness and intensity 
while maintaining edge sharpness. 

Raster Mode 
Raster Images are plotted on a 
matrix of 4096 x 4096 addressable 
points at speeds of IOOK·250K 
pOints per second. Element (pixel) 
size and spacing are fully program· 
mabie 

PrecIsion Intensity/ Exposure 
Control 

The D48C incorporates DICO· 
MED's superior time modulation 
exposure system to provide 256 
intensity levels in both vector and 
raster modes. This feature, coupled 
With programmable exposure trans· 

lation tables and film configu 
control system, permits pre 
matching of input exposure v 
to film characteristics to achl 
optimum density on film. 

8350 Programmable Hardware 
Character Generator (Optional) 
The 8350 Hardware Char (' t 
Generator is a high speed ho \ 
type generator which tak i1dY II' 

tage of the latest micropr 
technology. Loadabl RAM 
ories permit fonts to be cn 
in less than 50 millisecon ;> 

compl te range of character 
from simple character s t f I 

A , N COM to complex graph 
arts quality, may be load d into 
charac ter generator's memor 
\Vl'lIle the speed of charact r ge 
allon is a function of font compl 
and f ilm type, rates in excess 0 

30,000 charact rs per second ca 
be achieved in A/N COM applic 
tions. Multiple charact r sizes an 
four orientations are standard fe . 
tures. Since the m mory of the 
8350 Charact r Generator is modi 
lally expandable, it IS possibl t 
store and access more than on 
font , thus making It sim ple t 
intermix fonts on th same frame 
The 8350 is supplied WIth 8K, 16 bit 
words of memory and a baSIC font of 
196 characters. The 8350 memory is 
exp<lndable by adding the 8351 A 
Memory Expansion Module (24K. I 
bit words). 

6352 Storage Tube Display 
Monitor (Optional) 
The 8352 Storage Tube Display 
Monitor provides the operator WIth a 
Visual display of the information 
which is being recorded onto film. It 
may also be used to .. preview" data 
prior to committing it to film. It is 
also helpful in forms deSign. The 
8352 mounts into the 8354 Auxil 
iary Cabinet. This option is field 
Installable and may be purchased at 
any time. 

6353 Camera Exchange 
Mechanism 
In operational situations requiring 
interchanging film transports and 
optical assemblies, DICOMED rec· 
ommends the addition of the 8353 
Camera Exchange Mechanism to 
the 048. The 8353 facihtates the 
movement of heavy optical assem· 
blies and film transports, some of 

which weigh as much as 50 pounds, 
into and out of the 048. Depending 
on the personnel operating the 
system, the 8353 may be required 
to satisfy OSHA regulations. The 
8353 is mounted on and becomes 
an integral part of the 048. 8355 
Storage Carts are also available. 

8354 Auxiliary Cabinet 
The 8354 Auxiliary Cabinet attach· 
es to the 048 cabinet and houses 
the controller, vacuum pump, and 
humidity control for the F225 
Microfiche Film Transport and 
F230 Film Transport as well as the 
controller for the F218 Film Trans· 
port. The 6352 Storage Tube Dis· 
play Monitor also mounts at ey 
level in the 8354. The 8354 is a 
required option for the 8352, F225, 
and F218. 

Precision Optical Assemblies 
A series of custom computer de· 
signed optical assemblies have 
been developed for the O48C to 
achieve optimum performance and 
interchangeability. 

F300 16mm: One Fonnat (used WIth 
F2IB) 

Aim Size: 16mm perforated 
Image Size: 1027mm x 

1027mm 
Resolution 90 line pairs per 
millimeter (Ipm) 

F303 35mm: Cine Format (used WIth 
F2IB) 

Aim Size: 35mm perforated 
Image Size: 24.9mm x 24 .9mm 
Resolution: 65 Ipm 

F304 35mm: Comic Format (used 
WIth F21 B or F227) 

Film Size: 35mm perforated 
Image Size: 37.Omm x 37.Omm 
Resolution: 40 I pm 

F305 7Omm: (used WIth F2IIA) 
Image Size: 56.9mm x 
56.9mm 

F307 B4mm Adapter Lens for F303 
Aim Size: 4 x 5 Inch cut film 
Image Size: B4.Omm x B40mm 

F3re 16mm (used WIth F2IB) 
Film Size: 16mm non· perforated 
Image Size: 148mm x 14.8mm 
ResolutiOn: 100 Ipm 

F309 35mm: Aperture Card Fonnat 
(used WIth F2IB) 

Film Size: 35mm non·perforated 
Image Size: 37.Omm x 37.Omm 
Resolution: 55 Ipm 

F310 24X MIcrofIChe Format (or 
16mm) used WIth F225 

Film Size: 105mm (or 16mm) 
Image Size: Reference NMA 
standard MS 2197B 

ResolutiOn: 100 Ipm 
F311 42X/4BX MIcrofIChe Format 

(used WIth F225) 
Aim Size: 105mm 
Imllge Size: Reference NMA 
standard MS 2·197B 

ResolutiOn: 140 Ipm 

F312 35mm: Aperture Card Fonnat 
(used WIth F2251 

Film Size: 35mm non·perforated 
Image Size: 37.Omm x 37.Omm 
ResolutiOn: 55 Ipm 

Film Transports 

F2 18 Program m able Pulldown 
Film Tran port 

A precision 16/ 35mm Film Trans· 
port with a pulldown accuracy of 
10.0008 inch is provided for 16mm 
and 35mm applications. Equipped 
with a programmable pulldown 
feature , this transport accommo· 
dates 16mm cine, 35mm cine, and 
35mm comic applications as well as 
35mm aperture card format on 
perforated and non·perforated film. 
The pulldown accuracy of this 
transport when using non·perfora· 
ted film is 0.0015 inch. 

F225 Microfiche Transport 

The universal F225 105mm Micro· 
fiche Transport is designed to 
accept 16mm, 35mm, or 105mm 
non·perforated film. This nexibility, 
when combined with the F31 0, 
F31 I, and F312 optical assemblies, 
permits a singl transport to be used 
to record on 16mm, 35mm, and 
105mm at 24X, 42X, or 48><' Only 
a few minutes are required to 
change from one format to another. 
No adjustments or focusing are 
required. The F225 is equipped 
with a vacuum system to hold 
film nat and a humidity control 
to minimize static nashes on film. 

F227 35mm Film Transport 

The F227 35mm perforated film 
transport is designed for 35mm 
perforated film only. Selectable pull· 
downs provide for either cine or 
comic format. The pulldown accur· 
acy is to.0005 inch. The F227 may 
be used with the F304 optical 
assembly. 

SYSTEM CONTROLLER 
A Digital Equipment Corporation 
PDP I 1/ 34 computer is used as the 
D 148C System controller. The 
D 148C System controller configura· 
tion is comprised of the following 
system components: 
• PDP I 1/ 34 computer with 80K 

16 bit words of MaS memory 
• 9 Track 1600 bpi/800 bpi; 45 ips 

Magnetic Tape Unit (7 track 
optionally available) 

• Dual 5 megabyte disk units 

7or9-Tra k 
Magne. 
TaP<' nit 

DC .. rller II 

• DMA Int rface 
• DECwrit r II T rminal 
• RSX-I I M Real Time Operating 

Syst m Software with FORTRAN 
IV 

Through its UNIBUS syst m archi· 
tecture, the PDP 11 / 34 control 
com put r provid s a highly nexible 
means of syst m expansion. Sys· 
tern compon nts such as graphic 
displays, printers. and additional film 
record rs may be readily added to 
the System. The magnetic tape 
con troll r and th disk sUbsyst m 
provide for the easy addition of 
magnetic tape transports and disk 
drives, respectively. 

The PDP I 1/ 34 system may also be 
readily connected to host compuL r 
syst ms via a communications link, 
thus eliminating magnetic tape 
handling. 

SYSTEM SOFTWARE 
In ord r to maximize system nexibil· 
ity, DICOMED's Graphic COM soft· 
ware has been developed to operate 
under the powerful DEC RSX· IIM 
Real Time Operating System. Oper· 
ating system programs including 
utility programs, assemblers, and 
compilers. which are available from 
DEC, as well as the DICOMED 
Graphic COM software are offered 
for use under a license fee basis. 

The programs resident within the 
graphic COM system operate under 
the system monitor. The control 
programs are written primarily in 
FORTRAN source language, but 
include some selected routines 
encoded in lower level language as 
necessary to meet system through· 
put requirements. A modular con· 
cept has been employed in the 
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development of the DICOMED 
Graphic COM software. Starting with 
th basic control programs which 
provide the basic job control, D48C 
Record r control, and character 
control, various program modul s 
may be licensed to perform such 
functions as N COM generation, 
software character generation, 
and emulation of other plotting 
devices, Including SC4020, Cal· 
Comp 925. III FR80, CalComp 
1675, Gerber. and many others. 

DICOMED's microfiche software 
package properly formats alpha· 
num ric and graphic information 
onto microfiche at 24X, 42)(, and 
48X in accordance with NMA stan· 
dards (NMA MS 2·1978 or ANSI PH 
5.18-1978). 

The D 148C System Une Printer 
software package permits the crea· 
tion of microfiche images from 
standard host computer print tapes. 
Features include high speed tiUing 
and indexing, utilizing various data 
extraction routines. Standard pack· 
ages are available for 18M. CDC, and 
UNIVAC printer formats. 



For additional information. please contact: 

12SPI4OC/Pnrud h U.SA 

DICOMED Corporation 
9700 ewton Avenue South 

Minneapolis. MN 55431 
512-887·7100 

SPE TIONS 
Fun Performance 

Reeor peed: 

Point E posure Time: 

The time required to position and 
expose any adjacent point ranges 
from II minimum of four micro· 
econds to a maximum of nine 

microseconds. 

Random Position Time: 

The maximum time required to 
po tion the recording beam to any 
pocn on the plotting matrix is 100 
micro onds. 

Beam Flyback Time: 

The m ximum time required to 
n the recording beam to 

.nning of a new line in raster 
100 microseconds. 

In ;he SHORT END OF UNE 
DE V SED) mode. the beam 
JO ho Ing delay time is approxi· 

15 microseconds. 

Th lime required to generate a 
tor In the 048 increases in a 

n a linear relationship with the 
r ngth. 

The tlme to draw a minimum length 
r (single point) is 15 micro· 

s. The time to draw a full· 
screen vector at maximum Intensity 
Is 45 milliseconds. 

Geometrics 

Trapezoidlng 

Trapezoiding is maintained within 
to. I of the major axis. 

Rectangularity 

Rectangularity. the deviation of the 
major axis lengths, is maintained 
WIthin to. I % of the major axis. 

Orthogonality 

The orthogonality of the horizontal 
and vertical axes is maintained 
with in 0.15%. Orthogonality is 
referenced to the major axis and 
expressed as a percentage of the 
matriX diagonal. 

Unearity 

Point spacing linearity is maintained 
within i.0.1 % of the major axes. 
Unearity is evaluated for groups of 
points on the major axis by painting 
a test pattem on film which divides 
each of the major axes into seg. 
ments. 

Une Curvature 

Pincushion distortion and/or line 
curvature is less than i.0.1 % of the 
major axis. Pincushion distortion is 
defined as the maximum deviation 
of any raster line from the best fit 
straight line. 

Spatial Repeatability 

Stability of the denection subsystem 
is measured in terms of spatial 
repeatability. This specification is 
defined as the deviation of anygiven 
point in time for subsequent scans. 
Spatial repeatability is maintained 
within 0.02% of each major axis for 
successive images repeated during 
a H}-minute interval, and 0.05% of 
each major axis over a 3O·minute 
interval after the unit has been 
allowed to warm up for a minimum 
of one hour. 

Photometries 

Exposure Range: 

The D48C is designed to operate 
with a varietyofhigh·resolution films 
such as DatagraphiX E or Kodak 
Dacomatic E. 

Exposure Levels: 255 levels. 

Exposure Uniformity: 

The uniformity of exposure over the 
entire plotting array is specified in 
diffuse density (D) assuming a film 
gamma of unity. The maximum 
uniformity deviation is 0.150 
measured through a circular aper' 
ture 3 millimeters in diameter. 

Spatial Resolution 

Film Plane Resolution: 

Film plane resolution is a function of 
the optical assembly and the film. 
The follOwing table summarizes the 
resolution in line pairs per millimeter 
which can be expected when using 
the various optical assemblies 
available for the 048. Resolution 
numbers are referenced to black 
and white film, such as DatagraphiX 
E or equivalenL 

ptical 
Assembly 

Resolution 
(Ipm) 

300 15mm color (cine) . .. . 90 

303 35mm color (cine) .. . . 55 

'304 35mm color (comic) .. 40 

F308 15mm black and 
white .. .. ........ .. . . 100 

F309 35mm black and whit 
(aperture) .. .. .. ...... 55 

F3 10 24X black and white 100 

F3 11 42X/48X black and 
white .. .... .. .. .... 140 

13 12 35mm black and whit 
(aperture) .. . ....... . . 55 

Environmental. Space. and 
Power Requirements 

The DICOMED Graphic COM Sys· 
tem operates withoutdegrad tion of 
performance within a t mperature 
environment of 50·80 d gre s 
Fahrenheit, a r lativ humidity 
environment of 45·55%, and an 
atmospheric pressure environment 
equivalent to 5,400 f t or I ss 
above mean sea I I. 

The physical space and power 
requirements for the thr e major 
components are d scribed below. 

048 Graphic Recorder: 

Floor space (w x d): 
51 x 24 inches (129 x 51 cm) 

With 6354 Auxiliary Cabin t: 
74 x 24 inches (188 x 51 cm) 

Height: 72 inch s (183 cm) 

Weight: 500 Ibs. (228 Kg) 

Power Requirements: 
I 15 volts 10%, singl phase, 
5Q.5() Hz, 20 amperes maximum" 

Processor with peripherals in two· 
rack cabinet assembly: 

Floor space (w x d): 
44 x 30 inches (112 x 75 cm) 

Height: 72 inch s (183 cm) 

Weight: 
approximately 1200 Ibs. (545 Kg) 

Power requirements: 
I 15 volts, I 0%, single phase, 
5Q.5() Hz, 30 amperes maximum· 

DECwriter If: 

Floor space (w x d): 
28 x 25 inches (71 x 64 cm) 

Weight: 
approximately 75 pounds (34 Kg) 

· Note: The 6355 Power Adapter 
Unit is available for converting 
240 VAC/ 50 Hz power to I 15 
VAC/ 50 Hz. 
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for high resolution, 
precision COM output 
for CAD systems 

The DICOMED DI48E CAD FIlm Ploner IS the most 
cost-effectIve unIt yet developed for offering CAD users 
the time and cost savIng benefIts of COM output. The 
DI48E IS deSIgned for one speCIfIc need to take properly 
forma ned data from any CAD system and output It as 
hIgh resolutIon. preCISIon black and whIte 35mm 
microfilm 

The system's speed and ease of operatIon gIve the 
DI48E maximum productIVIty advantages over other COM 
systems and conventIonal output deVIces. 

As production requirements dIctate. a SImple factory 
upgrade can prOVIde the system WIth 16mm and 105mm 
capabIlItIes 

The DI48E IS deSIgned for the followIng applicatIons: 

• Computer Aided Design 

• GraphIC COM 
• Scientific Graphic Plotting 

• Animation 

System Overview 
The DI48E CAD Film Ploner consIsts of a DICOMED 

D48E GraphIC Recorder. a DEC PDP J J computer and 
DICOMED hIgh-performance software. 

D48E Graphic Recorder 
The D48E IS a speCIally configured graphic recorder 

for ultra-hIgh resolutIon black and whIte recordIng 
applicatIons. The CRT uses a sharply peaked spectral 
response P- J J phosphor. along WIth custom computer­
designed OptICS. to achieve the highest quality output 
poSSIble The D48E IS unsurpassed In versatility 
and performance 

Vector Mode 
Absolute and relatIve vectors are ploned at an 

addressablhty of 32.768 x 32.768. wIth an Internal 
preCIsIon of 65.536 x 65.536. 

Precision Intensity/Exposure Control 
The D48E Incorporates DICOMED's superior time 

modulation exposure system to prOVIde 256 IntensIty 
levels. ThIS feature. combIned WIth programmable 
exposure translatIon tables and film configuration control 
system. permIts Input exposure values and fIlm 
characteristics to be preCISely matched to achieve optimum 
denSIty on film. 

Precision Optical Assembly 
L313C - 35mm Aperture Card Format. FIlm S,ze -
35mm non-perforated Image Size - 27 9 x 36 4mm 
(NMA MS 2-1976). ResolutIon - 80 line paIrs per 
millimeter 

Film Transport 
F333 - accommodates 35mm COmiC or apenure card 
format on non-perforated fIlm. 

System Controller 
The system controller consIsts of a DIgital EqUIpment 

Corporation PDP II computer WIth 128K. 16·blt words of 
MOS memory; 9 track 1600bpI/800bp'. 45 IpS MagnetIc 
Tape UnIt: 20 megabytes of fIxed dIsk storage and 512 
kIlobytes of removable floppy storage; DMA Interface; CRT 
Console TermInal; and RSX-IIM Real TIme OperatIng 
System Software WIth FORTRAN IV. 
• GraphIC dIsplays. printers and addItIonal fJlm recorders 

may be eaSIly added to the system. 

• A second D48E (or D48C Color COM Recorder) may 
be added to the system controller for dual recorder 
operatIon. (Note: In the dual system confIguratIon. the 
048 recorders do not record SImultaneously.) 

System Software 
DICOMED software IS offered for use under the terms 

and conditions of DICOMED's software license and DEC's 
standard software license 

• DICOMED GraphIC COM software proVIdes basic Job 
control. D48E Recorder control and character control. 

• Program modules may be licensed to perform such 
functions as software character generation and 
emulatIon of other plotting deVIces. IncludIng: SC4020. 
CalComp 925. /II FR80. CalComp 1675. Gerber and 
many others. 

• Operates under the DEC RSX-IIM Real TIme OperatIng 
System. whIch Includes I) utility programs. 2) 
assemblers. and 3) comp,lers (available from DEC) 
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Functional Performance 
The D/COMED DI48E CAD FIlm Plotter operates 

wIthout degradation of performance w,th,n a temperature 
range of 60-80 degrees FahrenheIt. a relatIve humidIty 
envIronment of 45-55%. and an atmospheriC pressure 
envIronment eqUIvalent to 5.400 feet or less above mean 
sea level 

Recording Speed 

RecordIng speed IS dependent upon the number of 
po'ntS plotted and the executIOn of other related (unalons. 
TIme requIrements for these functIons are as follows: 

Point Exposur~ Tlm~ - 4 microseconds (mInImum) to 9 
mIcroseconds (maxImum) 

Random Position Tlm~ - 100 microseconds 

Beam Flyback Tlm~ - 100 microseconds In raster mode. 
In SED mode delay tIme IS approximately 15 micro­
seconds 
VKtor G~n~ratlon Tlm~ - 15 mIcroseconds to draw a 
POint 90 m lseconds to draw a full-screen vector at 
maxImum IntenSIty. 

Geometrlcs 

Trapezoldlng - maintaIned WIthin ± 0 .1 % of the 
mapr aXIs. 

RKtangularlty - maintaIned Within ± O. I % of the 
majOr lX 

Orthogonality - maintained Within ± O. 15% of the 
hOrizontal and vertICal axes Orthogonality IS referenced to 
the majOr aXIs and expres .. ed as a percentage of the matrix 
dklgonal 

L1n~arlty - PO'nt spaCIng Ilneanty IS maintained WithIn 
± 0 I of the major axes. 

LIne Curvatur~ - pincushIOn dIstortion and/or lIne 
cuNature IS less than ± 0 I % of the major aXIs. 

Spatial R~atablllty - spatIal repeatabIlity IS 
maintained Within ± 0.02% of each major aXIs for 
succeSSIVe Images repeated dUring a 10-mlnute InteNal. 
and ± 0 05 of each majOr aXIs over a 30-mlnute 
InteNaJ after the unIt has been allowed to warm up for a 
ffiJnlmum of one our. 
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Photometrlcs 

Exposur~ Rang~ - operates with a variety of hIgh . 
resolutIOn films. such as DatagraphiX E. Kodak Dacomatlc 
E or G. etc 

Exposur~ L~v~ls - 256 levels. 

Exposur~ Uniformity - The maxImum unIformIty 
deVIatIon IS ± 0 150 measured through a CIrcular aperture 
3 mIllimeters in dIameter. 

Space and Power Requirements 

D48E Graphic Recorder 

Floor spac~ (w x d): 51 X 24 Inches (129 X 61 cm) . W,th 
8354 Aux lary CabIn .t: 74 X 24 Inches (188 X 61 cm) . 

H~lght: 72 Inches (183 em) . 

W~lght: 500 Ibs. 1228 Kg). 

Pow~r Requ lr~ments·: 115 volts ± 10%. SIngle phase. 
5060Hz. 20 amperes maxImum. 

Processor w ith Peripherals In Two-Rack 
Cabinet Assembly 

Floor spac~ (w x d): 44 X 30 Inches 1112 x 76 cm) . 

H~lght: 72 Inch (183 cm) . 

W~lght: approXimately 1200 Ibs 1546 Kg) . 

Pow~r Requlr~m~nts·: 115 volts ± 10%. SIngle phase. 
50-60 Hz. 30 amperes maxImum 

• The 8356 Power Adapter UnIt IS available for convertIng 
240 vo s/50HZ power to 115 VOlts/50 HZ. 

The DICOMED D148H CAD Film Plotter 
with enhanced geometries 

for COM applications 
requiring extremely precise 
geometries 

The DICOMED DI48H CAD Film Plotter prOVides the same 
extremely high resolution output as DICOMED's other COM 
systems. but also features specially deSigned geometrlcs The 
system IS Ideal for extremely demanding applicatiOns such as 
mapping. PC board schematics. or 35mm Images which must be 
blown back to E size (33" x 44"1 . The DI48H offers an accuracy 
unsurpassed In the Industry. 

With the D148H's enhanced precision geometrlcs: 

• Lines are straight across the CRT 

• Circles are real CIrcles. 

• Polygons are mathematICally correct. 

• Parallel lines are true across the CRT 
• Horizontal and vertICal axes are straight. and of the same 

length. 

• Geometric sizes and locations are consistent and precise. 

System Overview 
The DI48H CAD Film Plotter COnsists of a DICOMED D48H 

GraphiC Recorder. a DEC PDP II computer and DICOMED hlgh­
performance software 

D48H Graphic Recorder 
The D48H IS a specially configured graphIC recorder for ultra­

high resolution black and wh/[e recording applications. The CRT 
uses a sharply peaked spectral response P-II phosphor. along 
With custom computer-deSigned Optics. to achieve the highest 
quality output poSSible. The D48H IS unsurpassed In versatility 
and performance. 

VKtor Mode 
Absolute and relative vectors are plotted at an addressabllity 

of 32.768 x 32.768. WIth an Internal preciSIOn of 65.536 x 
65.536 

Raster Mode 
Raster Images are plotted on a matrix of 4096 x 4096 

addressable PO'nts at speeds of IOOK-250K points per second. 
Element (plxell size and spaCing are fully programmable. 

Precision Intensity/ Exposure Control 
The D48H Incorporates DICOMED's superIOr time 

modulation exposure system to provide 256 Intensity levels In 
both vector and raster modes. ThiS feature. combined With 
programmable exposure translation tables and film configuration 
control system. permits Input exposure values and film 
characteristics to be precisely matched to achieve optimum 
d nSlty on film. 

8350 Programmable Hardware Character Generator 
(Optional) 

The 8350 has loadable RAM memones that permit fonts to 
be changed In less than 50 milliseconds. It offers four on ntatlons 
and multiple character sizes. and In alphanumenc COM 
applICatIOns can generate over 30.000 characters per second 
The 8350 IS supplied With 8K. 16·b,t words of memory and a 
basIC font of 196 characters. The 8350 m mary IS expandabl by 
adding the 8351 Memory ExpanSIon Modul s (8K. 16·b,t words) 
for a maximum of 32K words. 

Precision Optical Assemblies 
A senes of optical assem les has been developed for the 

D48H 10 achieve optimum performance and Interchang abllty 

L313 - 35mm Aperture Card Format. Film Size - 35mm non­
perforated Image Size - 27.9 x 36 4mm (NMA MS 2- 19761. 
Resolution - 80 line pairs per mtllim ter. 

L314 - 24X MICrofiche or 16mm Formats (used WIth F2251 
Film Size 105mm (or 16mml. Image Size - reference NMA 
standard MS 2- 1978 ResolutIOn - 110 line palfS per mi"lmeter 

L315 - 42X/48X MicrofIChe Format (used With F225). 
Film Size - 105mm Image Size - reference NMA standard MS 
2 1978. Resolution - 150 line palfS per mi'limeter 

L316 - 35mm Cine Format (used With F2271 Film Size-
35mm perforated Imc3ge Size - 2489 x 24 .89 mm. ResolutIOn 
- 80 line pairS per millimeter 

Spatial Resolution 
Film Plane Resolution vanes according to optICal assembly 

(see abovel . 

Film Transports 
The F225 Microfiche Transport accepts 16mm. 35mm or 

105mm non-perforated film . Vacuum pulldown holds film flat. 
and hUmidity control minimiZes statIC flashes on film. W,th L313. 
L314 and L315 optical assemblies. a Single transport can be used 
to record on 16mm. 35mm and 105mm film at 24X. 42X or 48X 

The F333 35mm FIlm Transport accommodates comic or 
aperture card format on non-perforated film. 
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System Controller 
The system controller ConSists of a Drgltal EqUIpment Corporation 

PDP II computer with 128 • 16-blt words of MOS memory; 9 track 
1600bp /800bpr. 45 IpS Magnetic Tape Unit dualS megabyte disk 
units: DMA Interface CRT Console Terminal. and RSX-IIM Real Time 
Operallng System Software Wllh FORTRAN IV. 
• Grc'lphlc displays. printers and additIOnal film recorders may be eaSIly 

added to Ihe system 
• PDP II system may also be connected to host computer systems 

via a communrcallOnS hn for on-hne operatIOn. to ehmlnale 
magnetic lape handling 

• A ~ond D48H lor D48C COlOr COM Recorder) may be added 10 
the syslem controller for duo recorder operation. I ote; In the dual 
system confrgurallon. the 048 recorders do not record 
SImultaneously) 

System Software: 
DICOMED software s ered for use under Ihe terms and 

condlllOnS at DICOMED's ~tware license and DEC's standard 
W Ie lCense 

• DICOMED Grap IC COM software provides baSIC JOb control. D48H 
R order control nd Character control 

• Progr m modul s may be hcensed 10 perform such func.tlOns as 
numerIC CO gener lIOn. software char C1er g nerc'ltlOn and 

em tlOn of other plotting dICes. ncludrng SC4020. C lComp 
925. III FROO. C IComp 1675. Gerber and many others 

• DICO ED mlCr leh sotrw r formats numenc and gr phlC 
n ormauon 24 . 42 nd 48 . ,n ccordance Wlltl MA 
standards ( MA MS 2-1978 or A SI PH 5 18·1978) 

• 0 r tes und r lhe DEC RSX-IIM Real Time Operc'lllng S~tem. 
ICh Includes I) uUbty progr ms. 21 assem ers. nd 3J com lers 
I ole from DEC) 

DI48H System Line PrInter Software Package allows: 

• e. t II" (roflCh Images from st rd lief print 

• High speed (Jtlrng and IndeXll'l9. using several data exlraCtlOn 
rou Ines 

• Standard paC gt's for 18M. CDC nd U rvAC pr nter form.lls 

Functional Performance 
The DICOMED DI48H CAD Film PkXter With enhanced 

geome ICS <>per es WI hou degraoatl()(1 of performance wllh,n a 
temper ture ran of 60-80 oegees Fahrenhet a rela ve humidity 

onmem 01 45-55 • and an rmospherlC pressure enwonment 
t 5.400 f t or less above mean sea lev 

Recording Speed 

fT' r' 

Random PosItion TIme - 100 mlcro!.eConds 
Beam F/yback TIme - 100 mlCro~onds In raster mode In SED 

, 'Y rome s oproxllT1a ely 15 mlCro~onds 
Vector GeneratIon TIme - 15 mlCro~onds to draw a point 90 
fT' onu 10 r W a fu screen veclor at maximum IntenSIty 

c 1982 DICOMED Corpora ron 

DICOMED Corporation 
9700 Newton Avenue South 

~~_Mlnneapolls. MN 55431-2592 

Geometries 
Trapezoldlng - mall'ltalned Within :t 0 05% at Ihe map aXIs. 

RectangularIty - maintained Within :t 0 05% of the majOr aXIs 

Orthogonality - maintained WIthin ± 0 I % of the honzontal and 
ven.c I .. xes Onhogonalrty IS referenced 10 the major aXIs and 
expressed as a percentage of the matnx diagonal 

LInearIty - POInt spacIng Iineanty IS maintaIned With,n ± 0 05% at 
Ihe majOr l)(eS 

LIne Curvature - prncuv'uorl distortion and/or lIne curvalure IS less 
than ... 0 05 at tt'le maXIs 

SpatIal RepeatabilIty - spatl I repeatabilIty IS maintained wllhln 
... 02 h m. IS fOf succesSIve Images repeated during a 
10·mlnute Interval. nd ± 0 05% of each map aXIs over a 30-mlnut 
Interv I fter lhe un t tlas n lIowed to warm up for a m,nimum of 
one hour. 

Photometries 
Exposure Range - operates With a v .. n ty or hIgh resolu[Jon 'rlms. 
.u Oat ar ph. E. ada Dacomauc E or G. elc 

Exposure Levels - 256 levels 

Exposure UnIformIty - Ttl maximum uniformIty devratlon IS 
50 me ured t rough a CIrcular aperture 3 millimeters In d'clmet r 

Space and Power RequIrements 
D48H Graphic Recorder 
Floor space Iw x d/: 5 x 24 r: s (129 x 61 Cm) Wrth 8354 
A XI ry C In I 74 X 24 InCheS (188 x 61 eml 

Height: 72 InChes /183 c.ml 

WeIght: SOO s (228 91 
Power RequIrements· : 115 volts'" 10 • Sing phase. 50-60 Hz. 

es maximum 

Processor with Peripherals In Two-Rack 
Cabinet Assembly 
Floor space (w x dl: 44 )( 30 nCh s /112 X 76 cm) 

HeIght: 72 nch 183 cm) 

WeIght: . .Iumalely 1200 Ibs 1546 Kg/ 

Power RequIrements· : 115 volts ± 10% Singe phase. 50·60 Hz. 
3 m r m .J(lmum 

DECwrlter II 
Floor space Iw x dl: 28 x 25 Inches 171 x 64 em) 

WeIght: appro)( tely 75 s (34 

· The 8356 Power Addpt r Unit IS av ;able for conv rtlng 240 
volts/50HZ power to 115 vOlIS/50 HZ 


