IM-1000R is suitable for measuring next generation illumination such as LED and OLED.

illuminance

color temperature

= chromaticity (xy,u’v’)

color rendering property (color rendering index)
spectral distribution

photosynthetic photon flux density

luminous intensity

= dominant wavelength

= excitation purity

On forms to the general AA class illuminance meter (JIS C 1609-1: 2006).

High cost-performance and high accuracy spectral illuminance meter

Photosynthetic photon flux density (PPFD) can be measured.



Easy operation for measuring Color rendering property, Color temperature, and llluminance.

Usage
LED (for checking illumination, Interior panel in automobile)
Organic EL (for checking illumination)
Performance and quality check of illumination Measuring interior illuminance.
For Biotechnology and other academic investigation.
Photosynthetic photon flux density (PPFD)
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[lluminance

of luminous flux incident [Im] on a surface per unit area [m?], and unit of illuminance is lux (Ix).

|
|
|
When talking about “brightness”, we have to distinguish carefully between luminance and illuminance. llluminance is the amount |
llluminance is used to determine if an area such as class room and office are lighted well enough for reading and other activities. \

|

Color rendering index (CRI)

Color rendering index is measure of how well light source
render the color of object compared to reference light source.
Ideal light source for CRI is rated as 100. Light sources with a
high CRI are desirable. The lower the CRI rating, the less
accurately colors will be reproduced.

The appearance of colors varies with the light urce’s
color rendering properties.
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test color samples

No.1 No.2 No.3 No.4 No.5 No.6 No.7 No.8
No.9 No.10 No.11 No.12 No.13 No.14 No.15
uCRI examples of usage (CIE 1986)
red yellow green blue Skin Leafgreen Asian Skin color rendering
Color Color property group CRIRa | Examples of Usage
1A > 90 IIIurgin_ation for gmel place ¥vhiqh requti_re accurate color
Light sources with a high CRI are IrITn enng. e;g. ho orl prin Inhg 'ESpec fon ool g
i umination for the place which require good color rendering.
desirable 1B 80-90 | e.g. Display Iightingp 9 9 °
2 60 - 80 IIIurgin_ation for the place which require moderate color
- rendering.
lllumination for the place which do not require good color
3 40 - 60 rendering, but colorpdistorﬁon is unaccep‘tlable.g
4 20 - 40 | lllumination for the place where color distortion is acceptable.

Color temperature

Color temperature is another expression of color. The unit
is K (Kelvin).

Color temperature are widely used showing the color of
illumination such as lamp, bulb, white LED.

Degree of color temperature are correlated to the colors.
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For example
1800-2000K represent Red,
2500-3000K represent Orange,
3000-3300K represent Yellow,
3500-5300K represent White,
Over 5300 represent Blue.

Photosynthetic Photon Flux Density

Photosynthetic photon flux density (PPFD) can newly be measured
llluminance (Ix) is common in the measurement of illumination. But illuminance is related
to the sensitivity of typical human eyes, not sensitivity of vegetable.

So the illuminance is not appropriate for evaluation of the effect of illumination on
vegetable.

PPFD expresses the number of photons in wavelengths the 400-700 nm range of the
light that chlorophyll can absorb. So PPFD is used to evaluate the effect of illumination on
photosynthesis in plant factory. The unit for PPFD is pmol m2 s'.



Standard accessory software can control Spectroradiometer and
can process measured data with simple operation.

Colorimetry software CS-900A (Standard accessory)

The CS-900A for Windows can control the IM-1000R and collect, save, and, graph measured data.

The measurement time can be shortened by selecting Colorimetry mode. In Colorimetry mode, the instrument
will omit Spectral radiation illuminace data and send the measured data of luminance, chromaticity, and color
temperature.
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mrecommended lighting levels

(Extract of JISZ 9110-2011)

llumination(lx)
3,000 2,000 1,500 1,000 750 500 300 200 150 100 75 50 30 20 10
:gﬁtsr'::i rhoa(ilm ereception room
(day-time) Catiriel ecorridor, elevator
Office _— sLibrary, rest room eEmergency staircase -
eMeeting room, ! (indoor)
printing room oStairs
Inst q land eDesign room, Flectricit
elnstruments paneland | 2 vina room — |eElectricity room, q
Factory — | control bord of control 9 air conditioning :W:;seah[)euse OIlEnéergency staircase -
room —— | eControl room machine room passag (indoor)
ereading room, radio eeast room, egarage
studio #health room locker room ecorridor
School _ eBasketball court, esoccer ground, _
volleyball court rugby ground
Drafting room oSchooIroom, oStairs
dining room
Consultation room .
. esick nurse room, .
- ! ePorch
;?ﬁf?:e room, medical waiting room I eEmergency staircase
Hospital/ Operating room,
Health Center first aid room
e X-ray room, oStai Darkroom
Endoscopy room ars (for photography, etc.)
eMost important point oGeneral displa eelevator hall, it
Department Store | of display [#1EY) Iﬁeneral i p——-" corridor
and others o shop )
mDisplay in shop inside —— |eStairs
Dining hall eSample case eregister oStairs
restaurant — N
snack bar ecounter, eguest room eEntrance
baggage office ecorridor
. eticket office oSeat for spectator, lobby oProj_ection room Projection room
Movie theater, emachine room ecorridor (during perform)
other show place o , Monitoring room
emonitoring room edelivery entrance (during perform)
. . oFront desk odining hall oStairs simportant point of
Lodging facilities garden
Inn-hotel
( ) eguest room desk, eLobby, wash room eGame room iaEE S
mirror of washstand esaloon eguest room(general) T
erest room ecorridor
Beauty salon Hair dressing Hair cut —
barber shop eMake-up eshaving, registor oStairs

*Note: Average color rendering property evaluation Ra :90 ©:80 ¢:60 ¢:40 m:80 to 60

Illuminance adapter (Cosine receptor) for
SR-series ZV-30 (option)

eComplying with JIS C1609-1:2006 AA class
The spectral irradiance and illuminance may be measured by
attaching an illuminance adapter to the Spectroradiometer.

*Calibration of your Spectroradiometer and Illuminance adapter is
required in Topcon factory before you use the illuminance adapter with
your instrument.

*Spectral band width: 5nm or less (half width)

Measurement range :ex)SR-LEDW Function
0.01 to 30,000,000 Ix (measuring angle 2°) mllluminance: Ev
0.03 to 90,000,000 Ix (measuring angle 1°) mChromaticity : xy, u'v'
0.75 to 100,000,000 Ix (measuring angle 0.2°) wTristimulus values : XYZ
3 to 40,000,000 Ix (measuring angle 0.1°) mSpectral irradiance : Ee

Accuracy:
Luminance : +2%

Chromaticity(x,y) : £0.002
(for standard illuminant A)

mColor Rendering Index : Ra, Ri to Ris
mCorrelated color temperature : Tc, duv
mDominant wavelength, Purity

uPPFD

Digital llluminancemeter

IM-600 m-soom

Compact photoreceptor type

eCapable of wide rage measurement from low
to high illuminance.

(0.005 to 999,000 Ix / 0.005 to 92,807 fc)
eCompact photorecepter type (IM-600M)
oConforms to the general AA class illuminance
meter (JIS C 1609-1: 2006)

Digital llluminancemeter

IM-2D

eWide measurement range of 0.1 to 19,990 Ix
(0.01 to 1,999 fc) auto-range, with LCD display.
ePhotoreceptor head rotates 280°.
oA single operation of a button performs:
(1) power on, (2) degital display(3) measurement
value hold, and (4) power off.
e Auto-power-off function saves battery power.
oConforms to the general A class illuminance
meter (JIS C 1609-1: 2006).




mSpecifications
JIS class

Conforms to the general AA class illuminance meter (JIS C 1609-1 : 2006)

Spectral method LVF (Linear Variable Filter)

Photo detector Silicone photo diode array
Measurable wavelength range | 380 to 780 nm
Output wavelength resolution | 1nm

Measurable illuminance range *1 | 2 to 1,000,000 Ix

Illuminance Ev : £2% +1digit

Chromaticity xy : £0.0020 (50 Ix or more)

Accuracy *1
xy :+0.0035 (10 to 50 Ix)

xy :+0.0050 (5 to 10 Ix)

Illuminance Ev : 0.5% + 1digit

Repeatability *1,*2,*3 Chromaticity xy : 0.0020 (50 Ix or more)

Chromaticity xy : 0.0035 (5 to 50 Ix)

Visible range relative spectral
sensitivity characteristics

0y
(Difference from spectral relative 2% orless
luminous efficiency : fi')
Systematic difference of angular
y g 3% or less

incident light characteristics : f,

Temperature characteristics : fr | within +3% (-10 to 40°C with 23°C as reference)

Humidity characteristics : fu | Within +3% (without dew condensation)

Measurement range mode | AUTO (AUTO FULL / AUTO FIRST / AUTO ADJUST) / MANUAL (MANUAL RANGE)

XYZ/Ev/xy/u'v'/ Dominant wavelength Ad / Excitation purity Pe /

Display mode Correlated color temperature Tcp / Average color rendering property

evaluation Ra / Special color rendering indexes Ri (i=1 - 15) / Spectral

radiation illuminace graph / A(XYZ) / A(Ev,xy) / A(Ev,u'v') / PPFD

Approx. 0.2 seconds

Measurement time *4 Whenthe range s "MANUAL, 100ms s fixed as the ntegral time and the“STR2” command i used)

Approx. 0.5 to 50 seconds (Measurement range: AUTO)

Display Liquid crystal display unit with 128x64 dots and back light ON / OFF function
Interface RS-232C:Baud rate : 9600,/ 9200/ 38400bps, Parity : Odd number (ODD), Data length : 7hit, Stop bit: 1bit

Nickel hydride AA battery : 4 pcs. (Standard accessory) / Exclusive AC adapter
Power supply

(optional accessory) *Battery life (Operable time): Approx. 7 hours

Operating conditions Temperature -10 to 40°C, Humidity 85%R.H. or less (without dew condensation)

External dimensions Approx. 70 (W) x 250 (D) x 78 (H) mm (Without beam detector cap and power switch)

Weight Approx. 640g (including the batteries)

Measurement reference surface | Edge of beam detector

*1: Standard light A : In AUTO measurement range.

*2: llluminance Ev (20) : [2 standard deviation/average] in ten continuous measurements.

*3: Chromaticity xy : [Maximum value - Minimum value] in ten continuous measurements.

*4: The measurement time is sometimes longer due to the personal computer specification, the use
environment and the command receiving timing.

mStandard Package

oIM-1000R instrument body.......
oCD-ROM (Instruction manual / colorimetry program CS-900A)..
oHand strap
oBeam detector cap..
oRS-232C cable...
oNickel hydride battery charger set (with four nickel hydride batteries).

mOption

o AC Adapter (ZV-35)
eLeather case (ZV-37)

oMeaning of "of rdg." and "digit"

"of rdg" is for reading values. For example, "+2% of rdg" means +2%
of reading values.

+1digit means reading values. "digit" means 1 count in digital and
indicates that there may be error of one count in the last significant
digit of the digital display.
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*Some screens are simulated.

*The specifications and external appearances of product in this catalogue may be changed without prior
notice due to improvements.

*The catalogue includes products that are sold separately.

*The actual color of products may differ slightly from the catalogue due to lighting and printing conditions.

Contact informaion:
TOPCON TECHNOHOUSE CORPORATION
75-1 Hasunuma-cho, Itabashi-ku, Tokyo 174-8580 JAPAN
Phone: +81-3-3558-2666 Fax: +81-3-3558-4661
E-mail: techno-info@topcon.co.jp

SAFETY PRECAUTIONS

Make sure to carefully read the "Manual" to ensure that you use the
product properly and safely.
« Always connect the instrument to the specified power supply voltage.

Improper connection may cause a fire or electric shock.

For more information please visit our website.

https://www.topcon-techno.co.jp/en
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