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SECTION 1

THE PATENTED PRITCHARD
OPTICAL SYSTEM
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Figure 1: Pritchard Optical System,

The Pritchard Optical Systemn, after more than three
decades, is still widely accepted as the most accu-
rate and versatile in use today. As shown in the
diagram, the objeclive lens forms an image at the
Pritchard mirror. The light being measured passes
through the selected aperture and the filter turrets
to the photomultiplier tube. The balance of light at
the Pritchard mirror surface is reflected into the
patented, variable magnification viewing sysem’
The operator sees a bright, erect, magnified image
in the center of which is a black dot. The dot is
created by the hole in the mirror, and since only
light passing through the hole is being measured,
the dot accurately and unambiguously defines the

measuring field within the viewing field. The measur-

ing and viewing system is self-aligning. There are
no mirrors, fiber optics or other optical impediments
in the measuring path, so no polarization error is
introduced. A metallic mirror, fabricated with as
many as 6 apertures is the heart of this unigue sys-
tem*. Rotating the mirror places a different size
aperture on the optical axis, which changes the
angular coverage of the measuring field. Five dif-
ferent angular measuring fields from 2 minutes (2')
to 3 degrees (3°) are standard, and are available
merely by turning a knob. An optional sixth aper-
ture such as a slit aperture is available, as well as
numerous optical accessories covering a wide
range of light measurement applications. For ex-
ample, see the patented MicroScanner Spatial
Scanning Attachment.

*LLS. Patent 3.813 172 and 3, 799650

The PR-1980B family of Pritchard Tele/Micro
SpectraRadiometers is available in a wide variety of
configurations to meet your specific spectral, spatial
or spectral/spatial requirements. The standard
spectral range of the PR-19808 is 370-730 nm.
PR-1980B Extended Spectral Range Options are
360-830 nm, 290-830 nm; or with special selection,
360-860 nm or 290-860 nm.

Spectral Scanning System Control Console/
Computer Options include the /SC, /USC-1 and
/USC-2. The same Console/Computer Options are
available for the Spectral/Spatial Scanning System
with the SC-B0OA MicroScanner Linear Spatial
Scanner.

For added versatility, all PR-1980B Pritchard
SpectraRadiometers retain all the basic capabilities
of the PR-1980A Pritchard Photometer when oper-
ated in the "A" (Photometer) mode. This “A" Mode
of Operation is discussed in Section 5.

Typical Applications

« QC of color CRTs

» Color temperature of CRTs

« QC of color panel displays

- Radiance and colorimetry of light sources

« Primary instrument standard for MIL Spec color

» Color matching

« LED sorting by color and/or intensity

« Color-related human factors studies

« Metameric studies

« Spectral transmission studies

« Spectral reflectance studies

« MTF/contrast measurement of displays

« Automotive lighting

« Airport/aircrafl lighting

« Spectrophotometry/colorimetry

» VVisual task studies

« Roadway lighting

* Ground truth studies

=« Color and intensity distribution of flat panel
displays

« Automatic test and evaluation of displays

» QUAL testing



SECTION 2

SPECTRAL SCANNING SYSTEMS

|

Systems Descriptions

PR-1980B/SC, /USC-1 & /USC-2 Spectral
Scanning Systems

The PR-1980B/SC, /USC-1 & /USC-2 Pritchard
SpectraRadiometers* are the definitive color
measurement systems in the industry today. They

significantly reduce the complexity of computer as-

sisted spectroradiometric/spectrocolarimetric
scanning, and have been instrumental in taking
this technique oul of the laboratory environment
and making it available as a general quality control
or production test procedure,

The systems stress simple, error-free oper-
ation, much the same way as the patented™™ Auto-
Comps AutoRange* and AutoZero automatic
features of the PR-1980A Photometer simplify
measurements and reduce human errors. Indeed,
all the capabilities and features of that industry-

slandard instrument are included in the PR-19808B/

SC, /USC-1 & /USC-2

Pawerful user friendly software programs have
been specifically written to minimize program initi-
ation procedures, often reducing them to a single
keystroke command ™"

o

The standard range PR-19808 Pritchard
spectraRadiometer Systems are complete, inte-
grated spectral scanning systems covering
the spectrum from 370—730 nanometers. They
reflect years of experience in designing human-
engineered instrumentation. The operating controls
are all conveniently located and easily understoed,
Operating procedures are simple, and even inexpe-
rienced personnel can quickly learn to get maxi-
mum utility from the systems. Programs are menu
driven to guide the operator throughout the meas-
uring procedure

Because the monochromator and accompany-
ing optics for spectroradiometnc operation are
built right into the basic Pritchard Optical Head,
the well-recognized performance of the PR-1980A
Fhotometer is totally retained —and this versatile
instrument comes fully factory precalibrated, There
is no need to “recalibrate” the instrument just
before use, as is the case with other spectroradio-
metric instruments. A single control instantly con-
verts any PR-1980B Pritchard SpectraRadiometer
Systemn into the industry standard PR-19804A
precision photometer.

.5 Patent, 3.518.198
““*Mote: Computers, sofiware and intarfaces are nol included. Soe Sections &
and ¥ hor soltware and interface oplions



PR-1980BX/SC, /USC-1 & /USC-2
Extended Range Spectral Scanning Systems

The PR-1980BX Systems include all the basic fea-
tures of the PR-1980B SpectraRadiometers, with the
added capability of extended spectral range. While
the standard PR-1980BX Extended Range Systems
cover the spectral range of 360 to 830 nm, various
options allow the instruments to measure from as
low as 290 nm in the near-ulitraviolet to as high as
860 nm in the near-infrared (see Table C). A sys-
tem of order-sorting filters eliminates stray light and
second-order effects while a thermoelectric photo-
multiplier cooling system improves sensitivity (sig-
nal-to-noise ratio) by at least 3 to 1, and stability by
a decade, over a wide range of ambients. Optional
quartz optics are available to extend ultraviolet
“vision" all the way down to 290 nm. (For further
spectral extensions to 1100 nm, see PR-1980C
Pritchard Low-Level SpectraRadiometer, Product
Bulletin No. 650.)

System Components

The PR-1980B/5C Pritchard SpectraRadiometer
Spectral Scanning Systems consist of the PR-
1980B-0OR Optical Head containing the optical
system, the PR-1980B-5SC Caontrol Console contain-
ing the system electronics, and the required inter-
connecting cables. The /USC-1 and /USC-2 also
include the UCI-80 Universal Computer Interface
Levels 1 or 2 and specified software. The
PR-1380BX/SC substitutes the PR-1280B-X
Extended Spectral Range Optical Head.

PR-1980B-OR Optical Head

The PR-1980B-OR Optical Head includes the
Pritchard aperture mirror, variable magnification
viewing system, objective lens, two self-contained,
seven-position filter turrets, and a specially select-
ed and seasoned low-noise S-20 photomultiplier
tube (other detectors are available as factory-in-
stalled options—see Extended Range versions).
The forward filter turret contains 4 neutral density
filters, an open position, and 2 polarization filters.
The rear turret contains the CIE matched photopic
filter, red filter, blue filter, internal calibration source,
an open position, and two positions for optional
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Figure 2: Optical system converts (A) PR-1980A
Pritchard Photometer to (B} PR-1980B8
SpectraRadiometer.

filters (such as tristimulus, scotopic or LED filters)
Photometric pulse capability is also optionally
available.

This Optical Head differs from the PR-1980
A-OP in that, in addition to the Pritchard Optical
System and its contrals, it includes the scanning
holographic grating monochromator and its con-
trols. (See Figure 2.)

A unique spectral dispersing alternate optical
system has been added o facilitate spectroradio-
metric measurements, Three pre-calibrated band-
width slits are included—1, 5 and 10 nm (FWHM)—
and are switch selectable. A key feature of this
alternate optical path is its ability to be readily
switched from photometer to spectroradiometer.

A single control on the PR-19808-0R Optical
Head handles the conversion from photometric
to spectroradiometric operation

PR-1980B-X Optical Head

This Optical Head is the same as the PR-1980B-0R,
but includes an extended multialkali photo-multiplier
tube, wide-range monochromator, order sorter, and
thermoelectric cooler. (Some systems also have
quariz optics.)

Control Console Configurations

The PR-1980B SpectraRadiometer Systems are
available in these Control Console Configurations:
/SC, /USCA, and /USC-2.

{SC Control Console

The PR-1980B-SC Control Console actually
consists of two separate consoles, one mounted
above the other. The lower conscle is actually a
PR-1980A-CD. None of its controls have been
changed. Using these controls only, it is possible
to use the system as a manual Luminance Photom-
eter. All operational functions in this mode are
those of the PR-1980A Photometer ("A" mode).

(See Product Bulletin No. 630.)



PR-1980B/SC Control Console

The upper console contains those controls as-
sociated with the PR-1980B for spectral scanning.
The system can be operated manually as well as
under host computer control. The digital wave-
length indicator is also on the upper console and
functions in either the computer assisted mode or
the manual mode.
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Figure 3: Graphic Optical Head setup on
HP-9816/26/36 computer controllers
with MOD 6 and 7 Software.
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UCI-80 Universal Computer Interface

/USC-1 Control Console

The Universal Computer Interface (UCI-80-1) is a
self-contained module that mounts beneath the
PR-1980B/SC Control Console. Its operation is
based on a Z80B microprocessor. It contains its
own power supply and communicates with the
game HP computers as the PR-1980B/5C except
over the |IEEE-488 interface instead of BCD and
GPID interfaces, thereby allowing HP-9816 host
control without bus expander. This system uses
MOD 7 software (written in HPL) which resides in
the HP 9816/26/36 computers. (See Sections 5,
Gand7.)

/USC-2 Control Console

The Universal Computer Interface (UCI-B0-2) uses
the same module housing as the UCI-80-1 and its
operation is also based on the Z80B. It ncludes
a new proprietary command language called
Universal Computer Interface Command Language
(UCICL) residing in EPROMSs. This new UCICL
firmware provides the ultimate in fiexibility of oper-
ation, It can run with any host computer that has
gither an |EEE-488 or RS-232C output port

The UCICL firmware is capable of interpreting
simple word, clause or function commands from
the host computer and sending the appropriate
operational instructions to the system. Electronic
disks in the UCI-80-2 provide storage of files dur-
ing measurements. Optional IBM PC or compatible
host software (MOD 9) is also available to fully
operate /USC-2 Systems. (See Sections 6 and 7 )

When ordered at the system level, the /USC-2
includes an IEEE-488 interface board, interconnect-
ing cable and MOD 9 Software.

SECTION 3
SPECTRORADIOMETRIC AND
PHOTOMETRIC SENSITIVITY

Spectroradiometric and Photometric Sensitivity

The sensitivity ratings of the PR-19808 are based on
the capability for making meaningful and accurate
spectroradiometric, photometric and colorimetric
measurements. Called Threshold Spectral
Radiance, Figure 4 illustrates sensitivity as a function
of wavelength for the two most commaonly used
coofed photomultiplier tubes (PMTs) with a signal-to-
noise ratio of 100:1. The threshold spectral radiance
far uncooled PMTs is about three times higher (i.e.,
sensitivity is about three times less for uncooled
PMTs).

The shapes of these curves reflect the combina-
tion of spectral characteristics of the PMTs and all
other optical compenents, PMTs display the most
prominent spectral characteristics. The standard
range (S-20) PMT exhibits lower noise than the
extended red (5-25) PMT, so the 5-20 can measure
lower level sources in the visible spectral range.



PR-18808 SENSITIVITY
THRESHOLD SPECTRAL RADIANCE (Signal/Modsa = 100/1)
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Figure 4: PR-1980B Threshold Spectral Radiance.

A more useful parameter for judging the capa-
bility to measure specific light sources is Threshold
Spectral Luminance. The following formulas and
tables allow the user to estimate the lowest lumi-
nance level at which accurate spectral measure-
ments can be made of specific light sources. For
threshold spectral luminance, 75% of the radiance
of a source is derived from summing spectral
radiance values which are greater than the threshold
spectral radiance (signal-to-noise ratio of 100:1).
Table A gives factors which are primarily spectrum
dependent, i.e., source, bandwidth and PMT. Table
B gives factors which are primarily related to
geometry, i.e,, accessory lens and measuring
aperture. Note that the factors given in both tables
are relative to the standard configuration, i.e., a
cooled 5-20 PMT, 10 nm bandwidth, llluminant &
source, OL-7 Lens, 3° measuring aperture, and no
neutral density (ND) filters,

Threshold Spectral Luminance

Calculation
(100:1 Signal to Noise)

Threshold Spectral Luminance = 2.0 x 102 x A x B x 10M*
footLamberts
= 6.8 x 102x A »Bx 10M
cd/m?

Choose a factor from Table A representing the source (o be
measured, the PMT used and the speciral bandwidth; and a
factor from Table B representing the lens and the field aper-
ture. Choose the ND filker to be used. Use the appropriate for-
mula atove to calculate threshold spectral luminance in either
English or metric units
Reference: 1. cd/m? {lumen - sr ' -m *)=.2919 foptLambert (fL}
1L (Vs lumen«ar-' - ft2)=3_426 cd/m?
1 lux (lumen - m2) = 0929 footcandle (fc)
1 fe (lumen - ft-2) = 1076 lux

For example, 1o compute the threshold spectral luminance of a
P-22 white color TV phosphor set for a 5nm bandwidth cooled
S-20 PMT, MS-B0DA lens, 1° aperture and no ND:

Threshold Speciral Luminance = 20x 102 x2 6% 10.7 % 1

0.56 fL
= 19 cd/m?
TABLE A (factor A)*
-0 PMT (STD) 5-25 PMT (Ext. Range)
10nm | 5om | Tam | 10Am | Snm | 1nm
[lburmirsant A (ZR5EK) 100 |40 100 |16 64 |161
2000k, Blackbody B1 2.5 &1 2] 3.8 04
Red Color TV (P5E) 120 [ &1 |27 |233 |04 |28
Gireen Cofar TV (P-1) 41 18 41 e 32 T
Bluwe Calor TV (P55) 074 3 T4 172 g 172
Whila Colos TV (P22} BB | 2B B 142 5T |142
Bl Yeflaw CHT (P4) B3 | 37 93 | 1838 73 |[188
Green CHT (P43) g2 |28 B (132 42 | #
Grean CHT (F31) B5 | 26 B5 1580 B0 (180
RBed LED B0nm 058 23 58| 0|87 25 87
Crange LED B35nm 29 (115 | 29 41 | 166 41
¥ellow LED S8Bnm 45 190 | 48 72 23 72
Grean LED 568am 42 167 42 ] 3.0 (i3]
Siemens Blus LED AT | 188 | 47 (107 43 (107
Ibumimant E Ba | 40 &9 1.846 T4 | 188
"For cooled PMTs: For uncooied PMTs, maltiply all values by 30
5



PR-1980B TABLE B: FIELD COVERAGE AND RELATIVE SENSITIVITY FOR
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TABLE C: PR-1980B WAVELENGTH RANGE SELECTION
All the options below apply without change when the /33 Spatial Scanner is added o the system. #
Desired Spectral | System Model Required and Elective Options
Range Number CETION 20 OPTION 210 OPTION 30 OPFTION 35 OPTION 40
{nanometers) Tharmoelertric Extended Cluarl? Cuanz ND Wide-Range
Coalar*® Multi-ahali Optics® Filters® hMonochromator
Phatatubo # and Order
Sortar Systam
3ro-rao PR-19808 Recommended '
3 24} PR-1GBLER Required Required Raquirad
360-B60 FR-1280BX Reguired Recguires 21-1 Hequirea
2590-830 PR-19808X Required Requined BLre | Recommended® Required
200-860 PR-19B0BY Required Reguires 21-1 Reguired Recommanded” Reguired

NOTES:

* Option 30, Quartz Optics, includas a Quanz Ohjective Lers and intermal guartz optics. but does NOT include Cuartz ND Filters

Tey arder Quartz WD fitters (for coerabion at levels below 380nm), specity Opt 35 in addition 1o Opt 30
4 4 ars {for QDerataon = ) ¥

lhe thermoalectne cosler provides a 3X increase in deteclivty (signal-to-noise) and stabiizahon of sensitivity against ambienl em-
iy

REQILIRED for operation below 370nm and above 730nm

perature changes. Recommended for operation from 370nm to 730nm

# No Quarlz lenses avallable for SC-804 MicroScannar

SECTION 4

SPECTRAL /SPATIAL SCANNING
SYSTEMS

Systems Descriptions

PR-1980B/SS,/USS-1 & /USS-2 Spectral /Spatial
Scanning Systems

The PR-1980B/8S, /USS-1 & /USS-2 include all
the capabilities of the PR-19808/5C and add the
significant enhancement of spatial scanning. In
addition to spectral scanning, they provide high-
resolution spatial scanning capability without
reguiring that either the instrument or the target be
maved during the scan. And they permil spectral
and spatial scans to be intermixed in any desired
sequence either under full computer control or
manual control

PR-1980B/55 System

The linear spatial scanning capability is pro-
vided by the unigue, patented” MicroScanner
Optical System (SC-B0A-0OP Optical Head), which
translates the image of the target with reference to
the Pritchard's optical system. The Micrascanner
unit replaces the standard objective lens of the PR-
1980B-0R. Under computer control, the objective
lens of the MicraScanner traverses up to one full
inch (25mm) of the target in increments as fine as
0.1 mil up to 1000 total steps, regardless of lens
magnification. Under manual contral, the scan
speed is continuously variable between 4 and 180
mils/minute, also scanning up to one full inch of
target.

J 5. Patent No 4,279,507



The versatility of the PR-1980B/SS, /USS-1

& /USS-2 Computer Controlled Spectral/Spatial
Scanner Systems allow operation as a photometer,
microspectroradiometer/colorimeter, spatial scan-
ning microphotometer, or any combination of the
above as the needs of the particular application
dictate

PR-1980B/USS Spectral /Spatial
Scanning System
with Universal Computer Interface

The PR-1980B/USS is identical to the PR-1980B/SS,
with the added versatility of being able to operate
with virtually any computer or intelligent terminal on
the market. This capability is provided by the Univer-
sal Computer Interface (UCI-80) which is available
in two Levels. Level 1 is tailored to users of the
HP-9816/26/36 computers, eliminates the need for
BCD and 16-bit interfaces and scans much faster
than a standard system:. Itincludes MOD 7 Software.
Level 2 enables the system to operate with any
computer having IEEE-488 or RS-232C |/O ports,
and requires the operator to write his own software.
But, for IBM PC and compatible computers, Photo
Research offers full Operating Software for complete
Level 2 performance (Opt. 93-0),

PR-1980BX/SS, /USS-1 & /USS-2
Extended Range
Spectral/Spatial Scanning Systems

The PR-1980BX/SS, /USS-1 & /USS-2 Systems
include all the basic features of the PR-1980B/55
with the added extended spectral range capability.
Various options allow the instrument to “see” from
290 nm in the near-ultraviolet to 860 nm in the
near-infrared. A unigue system of order-sorting
filters eliminates stray light and second order effects,
while a thermoelectric photomultiplier cooling
system improves detectivity (signal-to-noise ratio)
by at least 3 to 1, and stability by a decade, over a
wide range of ambients. No quartz options are
available for the MicroScanner.

System Components
The PR-1980B/S5 Computer Controlled Spectral/
Spatial Scanner consists of the PR-1980B-OR
Optical Head; the MicroScanner optical attachment,
SC-80A-0P; the /SC Control Console containing the
system electronics and controls, and the intercon-

*IBM iz a registeted rademark of Inemational Business Machines Corparation

necting cable. The /USS-1 also includes the UCI-
80-1 Universal Computer Interface and MOD 7
Software. When ordered at the system level, the
fUSS-2 includes the UCI-80-2 with UCICL Firmware,
|EEE-488 interface board and cable and MOD 9
Software for the IBM PC or compatible computer.
The PR-1980BX/SS substitutes the PR-1980B-X
Optical Head.

PR-1980B-OR Optical Head with SC-80A-OP
MicroScanner Optical Head

The MicroScanner System consists of the
FR-1980B-OR Optical Head with the SC-80A Micro-
Scanner. The objective lens of the Microscanner is
stepper-motor driven, so that the scanner traverses
up to a full inch (25mm) of the target regardless of
lens magnification. The MicroScanner Optical Head
is equipped with the 1x objective lens. When order-
ing the MicroScanner Optical Head as part of a
system (e.g. 1980B/5S, 1980B/USS, etc.) a special
0.4 minute X 40 minute slit aperture is included in the
sixth position of the Pritchard mirror. Photometric
pulse capability is also optionally available. (See
Section 8.) Quartz optics are NOT available for the
SC-80A

PR-1980B-X Optical Head with SC-B0A-OP
MicroScanner Optical Head

This optical head is the same as the PR-1980B-0R
with SC-80A-OP MicroScanner, but includes an
extended range multialkali phototube, wide-range
monochromator and order sorter, and thermoelectric
cooler. Quartz optics are NOT available far the
SC-B0A.

Control Console Configurations
Control Console/Computer configurations /55,
/USS-1 and /USS-2 are the same as those
described under Spectral Scanning System
Components, above.



SECTION 5
“A” (PHOTOMETER)
MODE OF OPERATION

In the "A” Mode of Operation, the functions cf the
PR-1980B SpectraRadiometer systems are identical
tothose of the PR-1980A Photometer, and its opera-
tion is just as simple and foolproof. The activation of
a single control on the Optical Head instantly con-
verts a PR-1980B SpectraRadiometer into a PR-
19804 Photometer.

Still the proven leader in precision photomet-
ric/colorimetric light measuring instruments after
mare than three decades, the Spectra Pritchard
Photometer is known for its superior perfarmance,
reliability, high sensitivity and maximurm versatility in
the lab or in the field. It features the patented
Pritchard Optical System described in Section 1.
This system includes built-in attenuators, polarizers,
colorimetry filters and field apertures interchange-
able from 2 arc-minutes to 3 degrees. Many special
apertures are also available as options,

The instrument also combines five dynamic
features possessed by no other light measuring
system—our patented*” AutoComp; AutoRange-
and AutoZero- features plus detector overload
protecton and internal calibration verification.
Together these features virtually eliminate human
error and manual computations, while maintaining
a precise, error-free direct readout.

k.S Palent 3,518,198

“A" Mode Optical Head Operation

When the mode switch is in the "Photometer”
position, the Optical Head is functionally identical
to the PR-1980A-OP Optical Head. It contains the
patented Pritchard aperture mirror, the patented
variable magnification viewing system, objective
lens, wo self-contained seven-position filter turrets,
and a specially selected and seasoned low-ngoise
5-20 photomultiplier tube (other detectors available
as factory-installed options).

Internal Calibration Verification i as simple as

one, two, three.

1. Set the Function Switch to Zero Amplifier and
check/adjust.

2. Set the Function Switch to AutoZero Dark
Current with the Measure Shutter closed.

3. Place the Function Switch to Internal Calibration,
rotate the Rear Filter Wheel to CAL, open the
Measure Shutter and check/adjust the CAL
value far both "A" and "B" Mode operation,

Detector Overload Protection is a significant
feature of Pritchard systems. To prevent damage
to the sensitive detector from excessive light flux,
the overload circuit is activated, clamping detector
currenl to a safe level and activating an audible
alarm. Detector Overload is active in both "A" and
‘B" Modes.

“A" Mode Control Console Operation

All the controls affecting "A" Mode (Photometer)
operation are located on the lower control console,
which is actually the PR-1980A-CD Control
Console.

The PR-1980A-CD Control Console contains
the readouts, controls and system electronics for
the PR-1280A Photometer. Included are the Auto-
Comp: AutoRange* and AutoZero,” detector
overload protection circuit and other outstanding
features, which virtually eliminate human error.

The AutoComp Direct Readout System* is a2
self-cantained computer which automatically
calculates the correct readout for all possible
combinations of filters, apertures, and settings.
This readout is supplied in the form of a number
from 0.01 to 19.99 on a digital meter, A multiplier
readout is also provided, which can be varied from
108 10 107 depending on the various combinations
of settings.

"5 Paten], 3818198

AutoRanging automatically changes the electrical
sensitivity to provide an optimum reading over any
of tour ranges. Coupled with the 3%e-digit readout
AutoRanging provides a usable reading —without
nperator adjustment—aover a light range of 10,000
to 1. The range control may also be locked manually
on any single range.

AutoZero provides completely automatic nulling of
phototube dark current.
“A" Mode Special and Enhanced Versions

Several versions of the basic PR-1980A are avail-
able for specialized applications. (See Product
Bulletin MNo. 630.)



SECTION 6

PR-1980B SPECTRARADIOMETER
CONTROL SYSTEMS AND SOFTWARE

The PR-1980B SpectraRadiometer is available in
three different systern control configurations.

1— The PR-1980B/SC Control System

2— The UCI Level 1 Control System (UCI-80-1)
3— The UCI Level 2 Control System (UCI-80-2)
All three can operate both the Spectral Scanning
Systems and the Spectral /Spatial Scanning
Systems.

PR-1980B/SC Control System

(See MOD 6 Software)

In this configuration the PR-1980B is operated
under the control of the HP 9816/26/36 series of
desktop computers (except 9836C). Communica-
tion is through BCD and GPIO interfaces using
MOD 6 Software (written in HPL)

MOD 6 Software (No UCI) Spectral (Option 84-1)
and Spectral /Spatial (Option 86-1)

This software culminates over four years of devel-
opment in spectral and spatial measurement tech-
nology. MOD & Software is available for the PR-
1980B /SC Control System in either 314" or 514"
media.

MQOD 6 is a user-interactive program, capable
of performing a wide range of measurements. For
example, single-interval spectral or spatial scans,
multi-interval spectral or spatial scans, spectral
scans at 'n' positions, spatial scans at 'n’ wave-
lengths, spatial data 'smoothing, ' ratio, log, product,
sum, difference, logarithmic plotting, manual data
entry, data point interpolation, CIE 'u*v*a*b* calcu-
latians, Color Difference computations, and many
mare.

UCI Level 1 Control System (UCI-80-1)
(See Option 46-0 and MOD 7 Software)

System flexibility is enhanced with the Universal
Computer Interface (UCI), Level 1. Based on the £-
808 microprocessor, this system allows operation
with the same HP computers as the PR-1980B-5C
version, except that communication is faster via

a single HPIB (IEEE-488) interface. This system
configuration is equipped with MOD 7 Software—
a MCD 6 clone, designed ta adapt the system for
use with the |IEEE-488 interface thereby allowing
HP-9816 host control without bus expander.

MOD 7 Software (for UCI Level 1) Spectral
(Option 84-2) and Spectral /Spatial (Option 86-2)

The introduction of the UCI-80-1 Universal Com-
puter Interface with its IEEE-488 interface resulted
in the development of MOD 7 Software. It is iden-
tical in function to MOD 6 Software above in per-
forrmance and output results, but with reduced
sganning times, and is available in either 3'%" or
54" media.

MOD 7 Software is available for the UC| Leve! 1
Control System only.
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parametric data (common to all
software).

Typical printout showing power vs.
wavelength (comman to all software).
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wavelength, MOD 9 Software.
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Software.

UCI Level 2 Control System (UCI-80-2)
(See UCICL Firmware, Option 46-1 and
MOD 9 Software)

The latest development in PR-19808 Spectra-
Radiometer control systems is the UCI Level 2
package. This system (also Z-80B based) utilizes
Universal Computer Interface Command Language
(UCICL) logic, residing in EEPROMSs located in the
UCI Consaole, to interpret commands sent from a
host terminal/computer.

All PR-1980B Systems scan fastest under
UCI-B0-2 contraol.

UCICL Firmware
(Included in Option 46-1)

This entirely new firmware package is designed (o
operate with the UCI-80-2 Universal Computer
Interface, and provides unparalled flexibility.

The UCICL Firmware can function either as a
stand-alone control system (as in an automated
test application), or as a low-level language to the
MOD 8 Software package.

The stand-alone UCICL control system en-
ables any computer capable of communicating
over RE8-232C or |EEE-488 interfaces o be used to
operate the PR-1980B SpectraRadiometer. The
user accesses the UCICL by sending UCICL com-
mands, which define measurement parameters
and perform measurement functions, to the UCI
console, UCICL commands are assembled by the
user, and may range in complexity from a single
word to several interrelated command clauses,
therefore providing the operator with complete
control over the sophistication of spectroradiometric
and microphotometric measurement.

Optical Head
o R

Jl IfCR)=

Control Console

l ] o] 0] .E_CTD&GPEGIF

D=

‘- o O O] RS-232OR
TO HOST

' UCI 80 Level 2

Command Parser: Accepts a valid UCICL string.

| ueleL: Perform P«:tznns Requested by the Parser
CIE CALC E:IE -a:a.La calculations.
Report Generator: Produces !he rEqueslled repurﬂs#

GAKB |

) - Power Supply
Main CPU circuit 1 DRAM (Fan}
PR-1960 B Interface Logic Electronic Disk

Disk A 192 KB.
RS-232 8 IEEE 488 |'F Logic Disk B: 160 KB

Figure 9: PR-1980B UCI-80-2 with UCICL
firmware.
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MOD 8 Software For UCI Level 2 System
Operations (Options 93-0 or 93-1)

For IBM-PC {and compatible) users, MCD 9 soft-
ware is-available which uses a UCICL-based, menu-
driven program through the IEEE-488 interface. The
DOS-based MOD 9 software package provides all
the capabilities offered in the HPL-based MOD &
and MOD 7 packages, plus monochrome or color
and ZOOM graphics enhancements. Available in
either 312" or 514" media, it utilizes the UCICL
firmware in the UC| Level 2 Conscle; With MCD 8,
pre-defined functions are selected by the user from
on-screen menus, and the appropriate UCICL
command string is sent to the UCI console. The
MOD 9 Software thus functions as a high-level
language to the UCI, by assembling UCICL com-
mands into measurement functions, and offering
them to the user in the on-screen menus.

The function-oriented MOD 9 program provides
full spectroradiometric and spatial measurement
capabilities, plus graphics enhancements, and
allows them to be performed by personnel having
relatively little training. By virtue of the UCICL-based
design, the user also has the option of exiting the
MQD 8 program and implementing the stand-alone
UCICL firmware program, enabling the userto send
self-constructed macro commands directly to the
UCI console via application-specific software.

PRETO FESEARCH Bawision of Hellmorqen Corgasalish

Figure 11: Zoom feature of Mod 9 Software.

SECTION 7

INTERFACE AND COMPUTER
REQUIREMENTS

The standard (non-UCI) PR-1980B Systems are:

1—PR-1980B/5SC

Spectral Scanning
2—PR-1980B/55

Spectral/Spatial Scanning
3—PR-1980BX/SC

spectral Scanning, Extended Hange
4—PR-1980BX/SS

spectral/Spatial Scanning, Extended Range

1—HP 9826 /36A Computer Controllers

These two computers can be integrated with the
PR-1980B Systems with one exception. The HP
898360 which has a color CRT cannot operate the
PR-19808 systern software. The block diagram on
page 13 portrays the configurations for these com-
puters with the standard PR-1980B Systems. Be-
cause the HP 8826A does not have an integral
printer, an external printer is required to run the
software. The recommended grinter is the HP Think
Jet Model 2225A. Other printers may possibly be
used, consult the factory before assuming another
printer is acceptable.

When these computers are used with the PR-
1980B/SC both a GPIO and a BCD interface are
required. These interfaces consist of plug-in cards
for the computer and cables that attach to these
cards and the Control Console of the PR-1980B.
These interfaces and cables are specified as
follows:

GPIO: HP 98262A Option 001 15 foot cable

BCD: HP 98623A Option 001 15 foot cable

The option cited provides for the cable as well
as the interface card. If these cables are ardered
separate from the interface card, i.e., no option on
the card part number, their part numbers are:

GPIO Cable: HP5061-4209 15 foot cable

BCD Cable: HP50D61-4217 15 fool cable

In either case above, the cables must be ter-
minated on the end which connects to the PR-
19808 console. It is recommended that this
termination be done by Photo Research. Instruc-
tions are available for those customers who wish to
do their own termination.



The HP 9826/36A includes a built-in HPIB
(IEEE 488) interface and one HPIB (IEEE 488) ca-
ble. This cable is dedicated to the external printer.

The HP 22254 Printer will produce a graphics
screen dump, but this is plotted in the CRT screen
size. An additional plotter is needed for 8¥: X 11 or
larger hard copy plots or multi-plats. For 8% X 11
plots the recommended piotter is the HP 7470A or
HP 7475.

Either of the plotters described above require
an additional HPIB Cable, P/N 10833A 3.3 foot
cable.

Two additional items must be specified for the
HP 9826/36A computers, They are:

1. HPL 2.0 or 2.1 Option 655 for 5%" internal

disk drive

2. HP 982564 256 Kbyte RAM board

2—HP 9816 A Computer Controller

MNOTE: The HP 9816 Computer cannot be used with
the standard PR-1980B Systems configurations
described above without an |/0O expander due o
the lack of sufficient 1/O ports in the HP 9816. Two
are required and only one is available. The block
diagram below portrays the configuration for this
computer with the I/O expander instead of the UCI.
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Figure 12: HP 9826/36A system configuration
without UCI.

Figure 13: HP 9816A system configuration without
ucCl.
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Universal Computer
Interface Level 1

The UCI-80-1 versions of the PR-1980B Systems
are:

1—PR-1980B /USC-1

Spectral Scanning
2—PR-1980B /USS-1

Spectral/Spatial Scanning
3—PR-1980BX/USC-1

Spectral Scanning, Extended Range
4—PR-1980BX/US5-1

Spectral/Spatial Scanning, Extended Range

The system configurations for the UCI versions of
the PR-1980B Systems are covered in detail below.

1—HP 9816A Computer Controller

The HP 9816 computer can be used without the
1/0 expander ONLY with the UCI-80-1, Universal
Computer Interface, versions of the PR-19808
Systems. The block diagram below describes the
systemn configuration of this combination
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Figure 14: HP 9816A system configuration with
UCI-80-1.
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When these computers are used with the
UCI-80-1 versions of the PR-19808 Systems, only
the HPIB interface connections can be used, One
HPIB cable, 6.6 feet long, is supplied with the HP
9816 Computer. This cable will serve to connect the
computer to the UC|-80-1. The recommended
printer is the HP 2225A Graphics Printer, which
requires an additional HPIB Cable, P/N 10833A,

The HP 2225A Printer will produce a graphics
screen dump, but this is plotted in the CRT screen
size. An additional plotter is needed for 8% X 11 or
larger hard copy plots or multiplots. For 8% X 11
plots the recommended plotter (s the HP 74704 or
HP 7475. Either of the plotters described above
require an additional HPIB Cable, P/N 108334 3.3
foot cable.

Four additional items musi be specified for the
HP 9816 computer, they are:

1. HPL 2.0 or 2.1 Option 830 for 314" external

disk drive, Option 655 for 54"

. HP 98256A 256 Kbyte HAM board

. HP 9816 Option 805 Full ASCIl keyboard

. HP 9121D Dual Disk Drive, 32" floppy disks
or HP 82901M Dual Disk Drive, 514" floppy
disks

e L3 PO



2—HP 9826/36A Computer Controllers
(HP 9836C not supported)

When these computers are used with the LICI-80-1
versions of the PR-1980B Systems, only the HPIB
interface connections are required. One HPIB
cable, 6.6 feet long, is supplied with the HP 2826/
36A Computer. This cable will serve to connect the
computer to the UCI-80-1. The recommended
printer is the HP 2225A Printer, and requires an
additional HPIB Cable, P/N 10833A 3.3 foot cable.
The block diagram below describes the system
configuration of these combinations.

The HP 2225A Printer will produce a graphics
screen dump. but this is plotted in the CRT screen
size. An additional plotter is needed for 812 X 11 or
arger hard copy plots or multiplots. For 84 X 11
plots the recommended plotter is the HP TATOA ar
7475. Larger plots can be obtained with the HP
8872C plotter.

Two additional items must be specified for the
HP 9826/36 computers. They are:

1. HPL 2.0 or 2.1 Option 655 for 54" internal

disk drive

2. HP 98256A 256 Kbyte RAM board
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Figure 15: HP 9826/36A system configuration
with UCI-80-1.

Universal Computer
Interface Level 2
The UCI-80-2 versions of the PR-1908B with the
IBM PC/XT/AT are:
1—PR-1980B/USC-2 Spectral Scanning
2 PR-1980B/USS-2 Spectral /Spatial Scanning
3—PR-1880BX/USC-2 Spectral Scanning,
Extended Range
4 —PR-1980BX/USS-2 Spectral /Spatial Scanning,
Extended Range

When the IBM PC or Compatible computer is used
with the UCI| Level 2 version of the PR-1980B under
control of MOD 9 Software, communication is
through an |IEEE-488 port.

Minimum computer hardware requirements are:

MS-DOS (or PC-DOS) 3.0 or above

One 54" disk drive (two if no hard disk in Host)

A minimum of 512K RAM

IEEE-488 Interface Card, National Instruments

Mode| GPIB-PC2A and interconnecting cable”

CGA 640 X 200 interlaced monitor capable of

receiving RGB input, IBM-CGA compatible

graphics card.

6. (For color) EGA-compatible monitor {(e.g. NEC
Multisync or equivalent) and EGA graphics
adaptor

7. Math coprocessor (strongly recommended)

Bh—

w

Hard copies of the Spectral or Spatial results are
obtainable with EPSON or HP Laser Jet Series ||
compatible printers.
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Figure 16: IBM-PC system configuration with
UCi-80-2.

*Included if /JSC-2 ordered at system level
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SECTION 8

OPTION AND ACCESSORY
DESCRIPTIONS

Internal Aperture Options*

OPTION 01— 0.4 Min, = 40 Min, Horizonial Aperiure This
rectangular slit horizontal aperture is designed for Line Width
Measurements when operating in the Spaital Scanning Mode,
Other aspect ratio slit apertures are listed below (standard with
/85 syslems)

OPTION 02 —2 Min. x 2 Degrees Honizantal Aperfure
OPTION 03— 0.4 Min, = 4 Min. Vertical Aperture
OPTION 04— 1 Min. Circwlar Aperture

OPTION 05— 75 Min. Circuwlar Aperture

OPTION 06 — 20 Min, Circular Aperiure

OPTION 07—2 Min. = 10 Min, Horizontal Aperture

OPTION 08— Jrapezoida Aperture for right-side roadway
iuminance measurements {Includes WFL-10 Lens)

OPTION 09—0 .4 Min. = 40 Min. Horizontal Aperture and
0.4 Min. = 4 Min. Vertical Aperiure

OPTION 10—0.4 Min. = 10 Min, Horizontal Aperfure

QOPTION 19— Other special Non-slandard Aperfures
"Ondy ane can be selecled

Internal Detector Options

OPTION 20— Thermoeleciric PMT Cogler

This option consists of a thermoelectric cooler unit integrally
maounted in the photomultiplier tube assemibly. It is recom-
mended for those applications where low intensity Sources are
to be measured and the maximum stability and signal-lo-naise
ratios are desired. It regulates the PMT temperature at
approximately 5°C.

OPTION 21-0— Extended Multialkalai Response 5-25 PMT
With this option the standard 3-20 PMT (370 nm to 730 nm} is
replaced with an 5-25 PMT. The upper operaling range is
extended to 830 nm with a peak sensitivity at around 620 nm
(requires OPT 20).

OPTION 21-1 —Special Selection of 5-25.
Extends upper wavelength to 880 nm (requires OPT 20).

Internal Filter Options

OPTION 30— Quartz Ootics

Cuartz optics extends the operating range from 360nm down
to 290nm In the ultraviolet region

Sae OPTION 35

OPTION 31— Scotopic Respanse Filter

The Scotopic Response Filter in the pholometer tailors the re-
sponse of the system to the scotopic (low light level or dark)
response of the eye (V') Thus the system is capable of duph-
cating the human eye under these low light conditions,

OPTION 32— TF-80 Tristimulus Filters

(Set of four includes calibration)

The four individually trimmed colorimetric respanse lilters
make it possible to use the PR-1980B as an accurate 4-filter
colorimeter [uses the standard photopic (Y) plus X, Xp and Z |

OPTION 33-0*—LED Measuring Filter 630nm to670nm.

OPTION 33-1*— LFD Measuring Filter 670nm ta 700nm.

*The narrow emission range of LEDs requires that the photo-
pic response of the system be matched as closely as possible
over a limited bandwidth. Two special LED filters are available;
LED-B30 for orange red LEDs. and LED-&70 for far red LEDs.

OPTION 35— Quariz Neutral Density Filters

Far mere intense sources these neutral density filters are
available 10 augment the OPTION 30 optics far accurate near
LY measurement at high light levels.

System Options

OPTION 40-0 — Wide Range Maonochromator

This monochromator and order sorting filters are needed to
extend the spectral range of the standard PR-1980B 1o
PR-19808X extended spectral range versions.

OPTION 41-0 —5C-804A-0F MicroScannaer Spatral Scanner
Optical Head (See Section 4)

This Option includes only the Optical Head itself. The controls
tor the MicroScanner are installed in the PR-19808-5C Control
Console. The SC-80A-0P is furnished with a 1X lens unlass
otharwise specified. Additional lenses can be ordered sepa-
rately, This option is used for lingar spatial scanning an
PR-1880B Spectral/Spatial Scanning Systems. (Quartz optics
are NOT available. )

OPTION 43— Military Specifications Caltbration

When this oplion is selected the system is calibrated to MIL
SPEC 7T88E, 27160 (Polygon) and 25467 (Red Lighting) with
a 3215 filter. Certification Is supplied for the calibration

OPTION 46-0 —U/CI-80-1 Universal Compuler Interface
Thig iz the Level 1 version of the UCI-80 and is conligured to
permit use with ONLY the HP 8816, 9826, and 9836 comput-
ers. It eliminates the two interconnect cables, i.e., BCD and
GPIO, replacing them with a single IEEE-488 (HPIB) cable.
(See Software OPTIONS B4-2 and 86-2)

OPTION 46-1 —UCI-80-2 Universal Computer Interface

The Level 2 version of the UCI-80 is configured 1o permit use
with any computer having either an IEEE-488 or RS-232C in-
terface. Option 46-1 includes LUCICL Control Language Firm-
ware. The UCICL Firmware can function either as a stand-
alone control system, or as a low-level language to the MOD 9
Software package for the IBM PC or compatible. The user ac-
cesses the UCICL by sending UCICL commands which dafine
measurement parameters and parform measurement Tune-
tions. UCICL commands, assembled by the user, may range
in complexity from a single ward o several interrelated lines of
command clauses, thereby providing the operator complete
control over the sophistication of microphotometric and spec-
troradiometric measuraemant. With the stand-alone UCICL sys-
tem, virtually unlimited capabilities are possible, allowing the
user to tailor measurements to specific applications, such as
automated tests. {See Software Option 83-0 and 23-1.)



OPTION 4B-0 — The WIDEBAND option for the PR-19808 per-
mits the user 1o display the wavelorm of a pulsed source in
the & mode on an oscilloscope. The charactenstics of the
pulsed source are thus available for analysis such as peak
luminance and rise/decay times.

OPTION 48-1 — This eption combines OPTION 48-0 with

PULSE INTEGRATION such that not only the wavetarm is avail-

ahble but also the total energy of a single pulse or multiple
pulses is determined in the "A" mode.

OPTION 49-2—HP 9816/26/36 Terminated Cables

Tarminated BCD and GPIO cables for interfacing batween
PR-19808/SC and /S5 systems with HP 9816/26/36 computers.
Imerface boards must be purchased separately.

OPTION 51-0— 177V
OPTION 51-1— 220V
OPTION 51-2— 100V
Select ane for proper operation from the line power available

OPTION 52-0—£ngiishi

OPTION 52-1 —Melric

Select ane. English units are footLamberts, metric units are
candelas per sguare meter {in the "A" mode).

Software Options

OPTION B6-1—MOD 6 Sofiware, Spectral/Spatal Scanmng,
HP 3816, 8826, and 8836 Compulers

This software is supplied on three (3) floppy disks Tor running
the PR-19808 /55 on the HP 9816 {specify disk size and key-
board type), 8826, and 3836 Computers. |t provides for both
SPECTRAL and SPATIAL scanning. NOTE: This softwara is
NOT for the PR-1280B/LSS-1 (See OPTION 86-2), Usars must
purchase the HP 98614A HPL 2.0 or above separately from
OPTIOM B86-1. The HP 9836C with color moniter will NOT run
this software

OPTION 86-2— MOD 7 Software, Speciral Spalial

Scanning, HP 9816, 9826, and 3836 Computers and UCHB0-1,
This software is supphed on three (3) floppy disks far running
the PR-12808/US5-1 on the HP 9816 (specify disk size and
keyboard type), 9826, and 9836 Computers. It provides for
both SPECTRAL and SPATIAL scanning. MOTE: Lisers mus!
purchase the HP 386144 HPL 2.0 or above separately from
DPTION BE-2. The HP 9836C with color manitor will NOT run
this software

OPTION 93-0— MCD 9 Spectral/ Spatial Monachrome 54"
Software for 1BM PC

Software for 1980B/USC-2 and USS-2 operation from MS-D0OS5
or PC-DOS environment via [EEE-488. Used only in conjuns-
tion with LICI-80 Level 2 and 514" IBM PC or compatible with
GPIB-PC24A (IEEE-488) interface.

OPTION 93-1— 00 9 Specirall Spatial Monochrome 3457
Software far [BM PC
Same as 83-0 above except for 3'%" disk dnve

Optical Attachments and Accessories

CRAF-35— A set of 20 Chromaticily Reference Filters

These filters provide accurate chromalticity reterence points in
each of five color categories. Three reds, five greens. five
blues, four whites, and an intermediate reference between red
and vellow (when used with Saurce A),

FH-80— Filter Holder for 2 X 2-inch filfers

This accessory is thread-mounted to the OL-7 Standard or
MS-80A Objective Lenses and will hold up to two 27 X 2"
(50mm % 50 mm) filkers up to 0377 (4. 3mm) thick. With the filter
holder attached the PR-19808 system can be adapted to spe-
cial photometric or ragiomeiric measuremenis

FP-B0B—Fiber Oplics Probe

This accessory is a four foot long flexible probe that 15 usetul
in making measurements in cramped or inaccessible places
with either the OL-7 or MS5-BOA Lens. Luminance measureg-
ments can be made within a fixed circular area 012 inches
(3rmm) in diameter. It is also calibraled for spectral radiance,
NOT avallable for lluminance/irradiance.

GL-1961 - Giare Lens

Used for getermining the amaount of disability glare contnbut-
ing to total measurement. Used with the OL-7 Objective Lens
and 1° aperture in the photometric (“A") mode ONLY.

LF-19A—MicroSpectar LF-19A Lens

This accessory lens converts the instrument into a 2X micro-
phalometar /microspectroradiometer with a working distance
of 2.7 inches (68:6 mm). It is thread-mounted to the standard
OL-7 Obgective Lans and best suited for close up measure-
ments on very small areas. (See Table B)

MS-5X, -7X, -10X, 25X, -50X—MicroSpectar Lens Senes
The MS lens series of fixed focal length, high throughput
microscope objective lenses, when used in place of the OL-7
Objective Lens, convert the PR-1980B into a powerlul micro-
spectroradiometer/ microphotomeler/ micracolonmeter (see
Table B)

MS-80A— MacroSpeciar Close-up Lens
1:1 close-up lens with a working distance of 6.6 inches
(168 mm).

MS-610— MacroSpectar Long Working Distance

A 101 fixed focal length lens with a 24-inch working distance
designed to be used with the 20 min aperiure 1o measure

1 mm spal size: (See Table B,

OL-3.5— feleSpectar Lens

A 3.5-inch telescope objective lens designed to achieve twice
the maasuring field and accept the same accessories as the
OL-T lens. Focusable from 2 teet to infinity.
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OL-7T— The Standarg 7-inch TeleSpectar Objective Lens

This lens i the standard objective telescope lens supplied
with the PR-1980A or PR-1280B/5C. It has a working distance
of 4 feet (1,22m) to infinity. The front of this lens is threaded fo
accept mounting of accessory lenses and attachments.

QL-18 — TeleSpectar 14-inch Objective Lens

This accessory infinity-focused telescope lens was developed
for the purpese of achigving a measuring area equivalent 1o
s the apertura size of the standard OL-7 Objective Lens
{HUDs etc.).

SC-B0A-nX— MicroScanner Objective Lenses

There are six microscope lenses in this family to provide the
necessary versatility that line width scanning may require
on-a varety of displays. They are 1, 2X, 5X, 10, and 20X,
The 5%, 10%, and 20X, require the SC-B0-LA Adaptor for
mounting the lenses on the MicroScanner Optical Head.

SC-BO0-LA—[ens Adaplor

Required for mounting microscope objective lenses, (except
1% and 2%) on the SC-804A-0P Optical Head, See SC-80A-nX
WicroScanner Objective Lens dascription (abave)

SL-n0A— High Resolution Supplementary Lens

There are three choices in this family of Supplementary High
Resolution Lenses. They are 104, 204, and 404, They are
used with the standard OL-7 Objective Lens to reduce the
near-focus range to distances of 10 inches ar greater The
focus distances for each lens are listed in Table B.

WFL-10— Wide Fiald Lens

This lens is interchangeable with the OL-7 Standard Objective
Lens and increases the angular coverage by approximately 5
times. The best choice where |large areas must be coverad
whan working space is limited

Irradiance/llluminance/
Intensity Attachments

CR-100— Cosine Receplor

A Cosine Receptor is designed 1o collect all iluminance irradi-
ance falling on a surface from all sources within a hemisphers
above the surface. and apply a weighting factor based on

the angle of incidence. When used with the PR-1980B the
system gives correct illuminanceirradiance readings from all
sources regardless of angle of incidence. NOT for ultraviolet
measurameanis.

IB-80B— incidence Baffle

A fixed batlie which limits the acceptance angle of the PR-
19808 such that the system can be used for low level illumi-
nance and speciral irradiance measuremant. Primarily used to

measure small {point) sources, such as stars, miniature lamps,

etc. It is thread-mounted to the OL-7 Standard Objective Lens
and used with the 3° aperture ONLY.

LR-BOB— LED Receptor

Used with the M3-80A Objective Lens ONLY, this accessory
permits spectral measurement of luminous and radiant
intensity by the PR-19808 systems.

RS-1—Refleclance Standard, 2 X 2 inches (51 % 51 mm)

This reflectance standard is a pressed banum sullate powder
plague whose ditfuse reflectance is nearly 100%. By focusing
the PR-1980B on this plague, placed at 45 degrees to the
source in the "A" mode. the luminance readings in featlam-
berts convert directly to lluminance readings in footcandles.
{For metric systems, luminance in cd/m? x = = illuminance in
lux.} In the "B" mode, radiance x o = iradiance:

Miscellaneous Accessories
CC-B0-CR— Carrying Case for the PR-19808 Conirol Console

CC-80-CRW — Carrying Case far the PR-15808/USC Control
Console (with UICI)

CC-B0-OR— Carrying Case for the PR-19808 Optical Head

HPIB— inferface Cabie
Interface cable to operate all /USC Systems

LRS-450 — [ uminance/Radiance/Color Temperafure Standard
& variableluminance standard from 01 to 1200 fL or 0.3 10 3404
ed/m? (also calibrated for spectral radiance and color tlempera-
fure),

MM-31-80— X ¥ Positioner, 12" of trave! honizontal and vertical
A positioning table upon which to mount the PR-19808 when
sgveral measuremeants are 10 be made on a small CAT or fiat
panel display. The optical head remains fixed and the test
source is positionad for each sequential measurement

PC-2A— GPIB/IEEE-488 Interface Board
Required for all /USC-2 and /LJ55-2 Syslems with Software
Options 83-0 and 93-1

PC-80286— PC/AT
An IBM PC/AT compatible computer with dual 514" drive,
WMS-008, Turbo mode and math coprocessor.

PR-2303*— Spectroradiometnic Reference Light Source
Used for spectroradiometric calibration checks of PR-19808
Bystams,

PR-2304* — Reference Light Source for Speciral
Transmittance and Calibration Checks

Mear equal-energy source for checking spectral studies of
filter materials or relative system calibration checks
[approximately 4700 Kelhvins),

"Thess are nod standards. and musl be calibrated with each instrumant ano
each accessory,

SC-80-CC— Carrying Case for the SC-80A MicraScanner

SCH-80— Shielded Cable

For use in environments where high ambient inductive EMF is
present. Stainless steel braided shielding is fitted over Optical
Head Interconnecting Cable.

TR-7T— Tripod, heavy duty with geared head
This tripod provides the stability to mount the PR-1380B Opti-
cal Head for reliable measuraments.

VF-B0-PL— Video Filter for Pulsed Light Option

This accessory is a noise attenuator for use when making
wideo (wideband) pulsed-light measuramaents. Required
equlpment when PL system is ordered. (OPTION 48-1)

VF-80-WB — Video Filter for Wide Band Ootian
Same as above but for OPTION 48-0.

WC-80—Wavelength Calibrator {light source)

The calibration accessory includes a lamp that emits
spectrally pure lings and power supply with a mounting fixture
to attach the lamp (o the standard objective lens, The lamp
provides narrow amissicn lines at several wavelengths across
the opearating range of the system to check wavelength accu-
racy and to perform wavelength recalibration {mercury and
argon). WC-B0 comes in a carrying case lor storage
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SECTION 9 I
SPECIFICATIONS* o M

Spectroradiometric, Colorimetric and Photometric:
Measuring Capability: Spectral Radiance, Speactrally-
computed Pholopic and Scotopic Luminance, CIE Colarimetric
values, Intagrated Radiance, and Pholon Radiance. All normal
lunctions of the PR-18804 Pritchard Pholometer (Luminance,
Relative Colorimetry, etc.) are included

Sensitivity Range: See sensitivity lables and figures.

Absolute Photometric Accuracy: Within + 4% of reading or
+ 2% of full-scale (whichever is greater), when measuring
black body sources

Photometric Polarization Error: Zero (no measurable polar-
ization error) in the "A" made only,

Spectroradiometric Absolute Accuracy: = 3% of reading
from 400 ta 730 nm, or = 5% of reading below 400 nm and
above 730 nm; or +2% of full scale on any range (whichever
& greater)

Spectral Colorimetric Accuracy: =« 0.001xy at 2856 Kelvns
Spectroradiometric Wavelength Range: 370 1o 720 nm
(slandard) 3680-B30, 360-860, 290830 & 200260

dre L!-L]'.'{]H.'jl

Spectral Bandwidth: 1, 5 or 10 nm (operalor-selectable)

Wavelength Accuracy: = 1 nm from 507 to 100° F (10" 10
3rc)

*All specifications subject to change withaul nolice
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ls 1850
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~ 455 mmi

Wavelength Resolution: =016 nm

Wavelength Repeatability: + 0.5 nm (at constant
lemperature).

Wavelength Output Display: 4 -digil readout on speciro-
radiometer control console, also BCD output jack
Wavelength Drive Intervals: 1 1o 250 nm steps (under com-
puter control at 400 nm/minute rate), or continueus drive from
25 o 400 nm per minute (operator-selectable under manual
control).

Spectroradiometric Stray Light: Less than 0.1% of peak
value

Photometric Filters: Built-in filters include an individually-
trimmed photopic fitter to match the spectral response to the
standard CIE W (&) function {380-750 nm); 10X, 100X, 1000X,
and 10,000% neutral density attenuators; horizantal- and
vaerical-plana polarizing filters, red and blue relative-colorimeatny
filters.

Objective Lens: Standard objective lensis 7" (178 mm) fl, #1358
focusable from 4 feet (1.2 m) to infinity.

Measuring Field Apertures: Lip (o 6 aperfures buill-in: 8 stan-
dard circular aperlures provide angular coverage of 2', 6°
20', 1% and 3° (nominal values with standard 7" objective lens)

Viewing Field: Adjustable in 3 fixed increments (1.8°, 5.9°
and 11" nominal with standard 7 objective lens), Viewing
magnification is user adjustable over range of approximately
61 (3.3x%, 8.2x and 20.6x nominal with standard 7" lens).
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FOR 5X LENS
Eyepiece: Erect image, focusing eyepiece with rubber Weight: Optical Head: 26 pounds (11.8 kg). Control Console
eyecup. 16% pounds (7.5 kg). UCI; 3% pounds (1.7 kg)
Intensity Digital Readout: 3'-digit, non-blinking, bi-polar Spatial:
0 b i ] i 1 I B Fel & - &y
:éq.-:gji.giﬂm]m reads from 0.00 1o 19.99 (blanks in over-range MicroScanner (SC-80A) Linear Spatial Scanner:

: : ; Total Target Distance Scanned: Up 1o 1.0 inch (1,000 mils)
Intensity Power-of-Ten Indicator: 2-digil. dimmer conirolied, independent of lens magnification. (Highast scan accuracy 15

self-luminous display; range of indicator (s from 10% 1o 107 at 0.5 in. 0.2 in.)
Intensity Analog Output: 0-10 volts analog oulput signal jack
capable of driving any analog device with impedance greater
than 10.000 ohms. This output corresponds to the inlensity
display only

Intensity Digital Output: BCD oulpul jack with oulput signals

Scan Speed: Variable from approximately 0.0036 inches (90
micrometers) to 0.180 inches (4.56. milimeters) per minute
under manual control (under software control, scan spead de-
pends on system configuration)

ior both the primary indicator and the power-of-ten indicator. Minimum Scan Increment: 0.1 mil

Time-Constant: 3-position “Response Speed” switch (on Full Scale Sensitivity: See sensitivily lable

recessed control panel) sets time-constant to approximately Lens Magnification: 1, 2, 5X, 10X, 20X, 40X 1X1s

0.02 0.20 or 2 seconds in A" mode standard

CIE Chromaticity Coordinate Capability: 0.0000 1o maximurm Target Resolution Capability: 012 mil (0.002 mm) to 20 mils
N, U v U and v (0.5 mm). (Sea Table B)

Correlated Color Temperature Capability: 1800 to 20,000 Weight: Scanning Head: 3.7 pounds (1.7 kg)

Kelvins Size: Scanning Head: 76" = 6.7 = 4.6" (193 x 170 % 117 mm)

Operating Temperature Range: 32° 1o 110°F (0'C to 43°C) at
0 to 90% non-condensing refatve humidity

Size: Optical Head: 1947 (459 mm) long (with lens removed)

« 814" (216 mm) wide x 87 (229 mm) high. Control Consale GLEN 5 Dal Glen Spectra Lid.

161" (413 mm) long = 8% (216 mm) deep x 111" (286 mm) | Middlesex HA7 180, UK "

hich L.“:I 1514" :41:} mm ong 75" I: 1890 mim) dﬂup_ PR A .‘"\ ”SPECTRP\ Tel: 020 8204 9517 Fax: 020 8204 5189
t['h_’.’?’ll'l'll f'*-l'”‘- J L\' | E-mail: gs@jyhoriba.co.uk Web: www.glenspectra.com




