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Tristimulus Colorimeter
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Comprehensive Product Family for photometers and
tristimulus colorimeters

v The photocurrent meters contain high-quality
transimpedance amplifiers (TIA)

v" Communication bus: Bluetooth, USB or RS232
v 5to 9 measurement decades

v’ Photopic X,Y,Z measuring heads for different dynamic
ranges and spectral quality

v SSL LH for V(L) match CIE1924, for PPFD, NIR
irradiance, and UVA irradiance

v' SSL CH for X,Y,Z match CIE1931
v"  SSLUVH for UVC measurements

Back to Contents
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Goniophotometer,

SoL 800 ! k5292 30 pA = 30 mA Flicker, LightTester
Goniophotometer,
SSL LC-800.2 2 RS-232 30 pA— 30mA |
LightTester
SSLLC-800.3 3 RS-232 30 pA — 30 mA (T:onlopho’rome'rer,
LightTester
SSLLC-800.4 4 RS-232 30 pA — 30 mA Goniophotometer,

LightTester

RS-232, USB, Flicker, Gonio-BPC,

SSL L-50 1 5nA- 30mA

BT* LightTester
RS-232 B
SSLL-51 1 B1S_* 32, USB, 30 pA— 30 pA Goniophotometer
SSL C-400 3 USB 0.5 nA - 30 uyA Goniophotometer
SSL C-400.2 3 USB 5nA—- 300 pA Flicker, LightTester
SSL LC- Adapter box for combining of up to 4 pcs of Simulfaneous )
. . measurement with
multibox LH measuring heads to LC-800
several LH
S,SL L-2,00 1 RS-232 50 pA - 20 mA  Goniophotometer
Discontinued
S,SL L_4,O 1 USB 0.5 nA—- 30 uA Goniophotometer
Discontinued
SSL 1-40.2 1 USB 5nA—- 300 pA LightTester

Discontinued

* Optional
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Advantages of new version for multichannel photocurrent meter
- Wider dynamic range of 9 decades

- 4-channels for separation of X channel to X _, and X, .

- Larger bandwidth at smaller photocurrents

- Improved sampling rate

-  On-the-fly measurement compatible

v 1-4 Channel Transimpedance amplifier (TIA)

v" Measurement quantities:
v" llluminance Ev (Ix)
v’ Effective Luminous Intensity
v" Flicker Index Fl, Percent Flicker Ml (%), Flicker Frequency (Hz)
v' Stroboscopic Visual Measure SVM
v" Short-term Perceptibility Light Modulation PSLtM
v' CCT (K), CIE1931 xy, CIE1976 u'V’

v' 12V power supply

v Data communication: RS-232 (DB9), USB B 2.0

v" Compatible with CH and LH measuring heads

Fig. Rear panel.
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15 kHz 200 nA — 30 mA
6 kHz 15 nA =200 nA
700 Hz TnA—=15nA
50 Hz 30 pA—=1nA

SVM requirement: > 2 kHz 15 nA — 30 mA

v" Photocurrent measurement range:
v' 30 pA — 30 mA (high sensitivity acquisition mode)
v" 30 nA — 30 mA (on-the-fly acquisition mode)
v’ Linearity <0.1%
v" Sampling rate
v" Timed sampling: 100 kHz (10ps)
v' Maximum: ~200 kHz (5us)
v" SVM: 36 kHz (1s measuring time)
v PEM . 2 kHz (1-5min)

v' Package includes: LC-800, 12V power supply, 1.8m USB cable, 1.8m
RS-232 cable.

* Optional: Bandwidth filter of 4kHz can be setup separately. 31
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Transimpedance amplifier (TIA)
Measurement quantities:
v" llluminance Ev (Ix)
v’ Effective Luminous Intensity
v" Flicker Index Fl, Percent Flicker Ml (%), Flicker Frequency (Hz)
v’ Stroboscopic Visual Measure SVM
v’ Short-term Perceptibility Light Modulation PLM
Photocurrent measurement range: 5 nA  — 30 mA
Signal bandwidth:
v' 15 kHz @ photocurrent > 100 nA
v’ 4kHz, @ photocurrent 5-100 nA (SVM requirement is >2 kHz)
Sampling rate
v" Maximum: 100 kHz
v' SVM: 36 kHz (1s measuring time)
v PEM . 2 kHz (1-5min)
Linearity <0.1% Fig. Rear panel.

Data communication: RS-232, USB, BT

USB powered by PC or external 5V battery

Compatible with SSL photopic measuring heads (LH)

Package includes:

v" Standard: L-50, 1.8m RS-232/USB cable

v' Bluetooth: L-50.BT, external 5V battery, 1.8m RS-232/USB cable

32
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Transimpedance amplifier (TIA)
Measurement quantities:
v" llluminance Ev (Ix)
v’ Effective Luminous Intensity
v" Flicker Index Fl, Percent Flicker Ml (%), Flicker Frequency (Hz)
v’ Stroboscopic Visual Measure SVM
v’ Short-term Perceptibility Light Modulation PLM
Photocurrent measurement range: 30 pA — 30 pHA
Signal bandwidth:
v" Maximum: 15 kHz @ photocurrent > 100 nA
v' SVM requirement: > 2 kHz @ photocurrent > 10 nA
Sampling rate
v" Maximum: 100 kHz
v' SVM: 36 kHz (1s measuring time)
v PEM . 2 kHz (1-5min)
Linearity <0.1% Fig. Rear panel.

Data communication: RS-232, USB, BT

USB powered by PC or external 5V battery

Compatible with SSL photopic measuring heads (LH)

Package includes:

v' Standard: L-51, 1.8m RS-232/USB cable

v' Bluetooth: L-51.BT, external 5V battery, 1.8m RS-232/USB cable
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3-channel photocurrent meter

Measurement quantities: llluminance Ev (Ix), Correlated Color

temperature CCT (K), color coordinates CIE1931 xy, CIE1976 u'V’,
Flicker Index, Percent flicker, Flicker frequency, SYM, PstLM

4 measuring ranges in decades

Self-color correction algorithm for xy, CCT and Ev based on initial
integrated XYZ values

Measurement range: 0.3 Ix — 10 kix (C-400) / 3 Ix - 100 kix (C-400.2)
Photocurrent measurement range:

v 0.5 nA - 30 pA (C400)

v 5nA —300 pA (C400.2)
Signal bandwidth:

v' Maximum: 15 kHz @ photocurrent > 10 pA

v SVM requirement: > 2 kHz @ photocurrent > 100 nA
Accuracy: Ev £4%, CCT £100K
Repeatability: Ev <0.3%, CCT <20K
USB powered (drivers installed automatically in Win 8)
Measuring head CH22-3, Spectral match <12%

Standalone Executable testing software (.exe) and LabVIEW drivers for
using C-400 in customer’s own testing systems 34



SSL LH1010-fx"

SSL LH66-fx™)

SSL LH33-fx™)

SSL LH22.2-f10

SSL LH1010-f10
SSL CH22-3

SSL CH33-3

SSL CH66-3

SSL CH33-4

SSL CH66-4

SSL LH1010-umol10
SSL LH66-umol10
SSL LH33-umol10
SSL LH66-Irrad_610
SSL LH66-Irrad_665
SSL LH66-Irrad_715
SSL LH66-Irrad 780
SSL LH66-Irrad_830
SSL UVH-220

SSL UVH-254

SSL UVH-275

SSL UVCH-3

*)’x’ denotes the spectral quality f1’ for two options 1.5% and 3%

1
3

X
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360 -830
360 -830
360 -830
400 =750
400 -750
400 -750
360 -830
360 -830
360 -830
360 -830
400 -700
400 -700
400 -700
610-1050
665 -1050
715-1050
780 -1050
830 -1050
215-225
249 — 259
270 — 280
215-280

Back to Contents

100
34
5.8
6.7
100
6.7
5.8
34
5.8
34
100
34
5.8
34
34
34
34
34
13
13
13
13



llluminance
Measuring Range

(Ix)

.51 3E-3 — 1E+3
I_.:I]1.501O 30 ;0] S o4 g 150  5E-1 — 1E+5
LC-800 1E-3 — 5E+5
.51 1E=2 — 3E+3
:']"gé' 10 ;j S 420 5 .50  2E+0 — 3E+5
LC-800 3E-3 — 1.5E+6
.51 6E-2 — 1E+4
;']"353 1.7 ;1 S g5 2 .50 1E+1 — 1E+6
LC-800 2E-2 — 5E+6
.51 3E-3 — 1E+3
_L:|3101o 30 <3% 24° 8 .50  5E-1 — 1E+5
LC-800 1E-3 — 5E+5
.51 1E=2 — 3E+3
LH66-3 10 <3% 62° 5 .50  2E+0 — 3 E+5
LC-800 3E-3 — 8E+5
.51 6E-2 — 1E+4
IH33-f3 1.7 <3% 85 2 .50  TE+] — 1E+6

LC-800 2E-2 — 5E+6

(1) FOV = Detection field-of-view.
(2} Min. D = Minimum distance to cover all sensors into the angular full field-of-view of 0.1° 36
(corresponding angular accuracy in goniometric measurements).
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in. llluminance
Measuring
Range (Ix)
L-51 1 E-2 - 8E+3
LH22.2- <10
. 106° 2 L- 2E+0 — 8 E+
£10 3.6 o, 06 50 0 8 E+5
LC-800 8E-3 — 8E+6
L-51 4E-1 — 4E+5
LH22.2-
0 ° ; +1 — 4E+
£10.TD2 0.08 <9% 180" 2 L-50 7 E+1 4 E+7
LC-800 5E-1 — 4E+8
LH1010 <10
24° L- E-1 — 6 E+4
£10 50 o, 8 50 3 6
LH66- <10
| - -1 — 2 E+
£10 17 o, 62° 5 L-50 9 E-1 2 E+5
LH33- <10
’ - +0 - 1 E+
£10 2.8 o, 85° 2 L-50 5 E+0 1 E+6

(1) FOV = Detection field-of-view.
(2} Min. D = Minimum distance to cover all sensors into the angular full field-of-view of 0.1° 37
(corresponding angular accuracy in goniometric measurements).



Sensitivity
[LA/(1000

Measuring range

(umol/s/m?)
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SSL
LH1010-
umol10

SSL LH66-
umol10

SSL LH33-
1mol10

umol/s/m?)]

400

130

23

L-51

L-50

LC-800

L-51

L-50

LC-800

L-51

L-50

LC-800

Options: PTFE diffuser for cosine corrector

1

0.8

0.4

'
0
1
]
0.2 g
1
]
|

7.5 E=5

1.3 E=2

7.5 E=5

2.3 E-4

3.8 E-2

2.3 E-4

1.3 E=3

2.2 E-1

1.3 E=-3

7.5 E+1

7.5 E+3

7.5 E+4

2.3 E+2

2.3 E+4

23 E+5

1.3 E+3

1.3 E+5

1.3 E+6

S N O S ==

@

380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740

LHxx-umol10 spectral response

PPFD action spectrum 38
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Wavelength | Peak Sensitivity | Measurement range
range (nm) (mW/m2)

SSL LH66-Irrad_610 610-1050 15

2.0E-3 -
=2l 2.0E+3

SSL LH66-Irrad_665 665 —-1050 15
SSL LHé6-Irrad_715 715-1050 14 . 3.3E-1 -
i 2.0E+5

SSL LHé6-Irrad_780 780 —-1050 15
2.0E-3 -
SSL LHé6-Irrad_830 830-1050 15 Hemalte 2.0E+6

[EEY
o

O N &~ OO X

350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100

—LH66-Irrad_610—LH66-Irrad_665—LH66-Irrad_715
—LH66-Irrad_780—LH66-Irrad_830

Spectral irradiance responsivity
[nA/(MW/m2)]

Options: PTFE diffuser for cosine corrector
39
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Wavelength | Peak Sensitivity Measurement range
range (nm) | [nA/(mW/m?)] (mW/cm?2)

L-51 1E-6 — 1E+0

SSL LH66-

- - -4 — 1E+
UVAT 320 - 400 3 L-50 2E-4 — 1E+3

LC-800 1E-6 —1E+3

Spectral irradiance response
[NA/(mMW/m?2)]

300 320 340 360 380 400 420
Wavelength (nm)

Options: PTFE diffuser for cosine corrector
40
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LHxx measuring heads without diffuser

420

0Ty

LHxx measuring heads with PTFE cosine diffuser

1-channel UV measuring heads.
420

41
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Center Bandwidth, Peak Sensitivity | Active
Wavelength (nm) | FWHM (nm) [mA/(mW/cm?)] | area

SSL UVH-220 216 — 224 10 £ 3.5 13 mm?
13 mm?2

SSL UVH-254 252 - 256 10+ 2 2.4

SSLUVH-275 271 =279 10 £ 3.5 1.3 13 mm?2

SSLUVCH-3 216 — 279 Appr. 80 2.4 @1 6mm

=
- w

=
Ln

Spectral Irradiance Responsivity
[mA/(mW/cm2)]

N
DRI

200 220 240 260 280 300
UVH-220 UVH-254 UVH-275

Typical spectral irradiance responsivity.
1-channel UV-C measuring heads.
42.0

B
o
o

Y

3-channel UV-C measuring head (UVCH-3). Dimensions of UVH measuring heads.
42



SSLCHé66-4 10

SSL CH66-3 10

SSLCH33-4 1.7

SSLCH33-3 1.7

SSL CH22-3 3.6

Y, X, Xu:
3%
Z: 3.5%

Y, Xi: 3%
Z: 3.5%

Y, X, Xp:
3%
Z: 3.5%

Y, Xi: 3%
Z: 3.5%

<12%

22°

22°

60°

(1) FOV = Detection field-of-view of each sensors.

(2} Min. D = Minimum distance to cover all sensors into the angular full field-of-view of 0.1°

15

13

(corresponding angular accuracy in goniometric measurements).
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CH33-x and CH66-x measuring heads

3/8”-16 UNC (1/4"-20 with adapter)

CH22-3 measuring head with clear cover disc

44
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Tube-55-58 Round 58 5 42...48°
Tube-55-32 Round 32 5 20...27°
34...40° x
Tube-55-48x30 Rect 48x30 5 18...25°
24...30° x
Tube-55-58x36 Oval _58x36 5 49...48°
Tube-190-58 Round 58 5 14...16°
Tube-190-32 Round 32 5 6.4...8.6°

11...13° x
0 e B & B Rect 48x30_ 5 5.8...8.0° g e
14...16° x
VL B &I Oval_58x36_5 76..97
Tube-270-58 Round_58 5 9.9...12°
Tube-270-32 Round 32 5 4.5...6.1°
7.8...9.4° x
0oy it & B Rect 48x30_5 41.. 57
9.9...12° x
oy B S & Oval_58x36_5 54..6.9°
Tube-Lv-3deg Round_4.5 5 1.4° - 3.2°

(*) Depending on the measuring head
(*) All Stray light tubes are directly compatible with the SSL
measuring heads and irradiance spectroradiometers.

45
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Analyzes the temporal behaviour of light
v" Flicker analysis

v’ Effective intensity measurement

Murminance (k)

o | 1 1 1 I I I 1 1 1 I [} I I
0.00e+0 2.50E+0 S5.00E+0 7.50E+0 1.00E+1 1.25E+1 1.50E+1 1.75€+1 2.00E+1 2.25E+1 2.50E+1 2.75E+1 3.00E+1 3.25E+1
Tirne (ms)

v SSL Photocurrent meters L-50, L-51, and LC-800
are compatible with the LTA sw

v' Editable Reports in pdf/html formats

v’ Exporting of individual graphs into
Excel /Clipboard/image file



SSL LTA Light Temporal Analyzer
- Flicker

[ sst.flicker_.0vi Back to Contents

etric Testing Efficiency.

Light Flicker sw

Nr of repeat measurements

- Measure Ev(t) .IYH Print w Exit 0 Help
LD 2 4 6 8 10) — J | )
Flicker analysis summary Nr of samples 1
2900~ 2 " - s
Value Stdev. 2800~
Average Ev (Ix) 2461.07 2700~y
Mean Ev (Ix) 2434.45 2600~ \

Z 3500- \ o
Max Ev (Ix) 2885.38 ? a0 253
Min Ev (Ix) 1983.51 £ 2300-
Percent flicker (%) 18.52 2 2200- / \
Flicker index 0.0548 2100 Y /
L

Flicker frequency (Hz)  100.0

1900, | 1 ' [ ' | ! | ! 1 1 [ '
0.00E+0 2.50E+0 5.00€+0 7.50€+0 1.00E+1 1.25B+1 1.50E+1 1.75E+1 2.00E+1 2.258+1 2.50€+1 2.75€+1 3.00E+1 3.25E+1

SVM 0.6205 . Time (ms)
Pst LM 0.0704 Frequency spectrum | Frequencies | Signal shape long (PstLM) |

. | 100.00-
Settings | Ev(t) one period | Ev-ave | MI | FI | SVM | PstiM | PwM | Freq.
110+
108~
106~
7 104+
>, 102+

Relative magnitude (%)

Flicker frequency

B8RERSB

0.10-] ‘ ‘ ‘
0.05- ! ! ! !

1 ' | ' | [
=1 0 1 0 100 200 300 400 500 600 700 200 900 1000
Order Frequency (Hz)

v’ Measuring time: SVM 1s, PstLm 1-5min.

v’ Average values and standard deviation of repeat measurements

v’ Graphical representation of repeat measurements for each parameter
v’ Single time period signal waveform

v SVM: Frequency Harmonics in a graph and in a table

v’ Detects automatically if PWM is in use and shows its duty cycle (%) in the
summary table.

v’ Pass /Fail analysis for SYM / PEM (IEC TR 63158) and flicker risk
classification (IEEE 1789)

47
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2 SSLLTA 5.0

- Wi Exit © Hep
Flicker Effective Intensity
Measured Effective Intensity Values r
o Auto Range 206~ = Print report
ks Measurement 205.5-| o L )
) 205+
2045+ Effective Intensity, El [cd] |203.5
T 2 g a4
o 2035
b Standard deviation of El [%] |0.74
et ] m
2 =
O 4 2 04 8§ @ Flash duration [ms] [41.5
Flash # :

Effective Intensity Method

: Standard deviation of Flash duration [%] |0.7
-1 | Modified Allard Hdsh PlOﬁlE‘

1400~

Treshold intensity facter (-1, 1..) 1300~
= S_| 1200~

1100~
Measurement time (250...10000ms) = 1000~

Hlzso |

Luminous Intensity |v (c
oW B oW @ o @
ARERERR.

Measurement distance {m)
= 1 100
[BR

[ 1 ' ' ' ' | ' ' ' ' ' ' | ' ' [ 1 1 | f ' ' ' '
U] 0 2 30 40 50 &0 70 80 90 W00 M0 120 130 140 150 160 170 180 190 200 210 220 230 240 230

time (ms)

RS Flach measured successfully at high-
resolution mode.

SSLLTA 5.0
Flicker+El

v’ Automatic Measurement of Effective Luminous Intensity (El) and Flash duration
v Methods: Modified Allard, Allard, Blondell-Rey, Modified Blondell-Rey

v Two Modes: Auto Range and High-Resolution

v Measuring time: 0.25s .. 10 s

v’ Measurable pulses 0.3 ms.. 10 s

v’ Graphical representation of the flash profile and El as function of repeats

v’ Average values and standard deviation of repeat measurements

48
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FAS 21 .Basic
v'L-50 Photocurrent meter & LH22.2-f10 Photopic measuring head (1) Back to Contents

v’ llluminance measuring range: 2 — 80 000 Ix (1)
v’ SSL LTA Flicker-sw(?
v’ Transportation box: 20cm x 30cm x 40 cm, 2kg

FAS 21.Standard H
FAS 21. Basic + following items:

v Stray light tube with Aperture 36/58 (FOV 24°...30° / 42°...48°) )

v’ Aluminum plate thread adapter for tripod (3/8”-16 UNC and 1/4"-20)
v'Black anodized Al profile 20x20 - length 35cm

v’ Transportation box: 20cm x 30cm x 40 cm, 3kg

Note: The tripod is not included

FAS 21.Premium
FAS 21. Basic + following items:
v Stray light tube with Aperture

36/58 (FOV 24°...30° /
42°...48°)

v' Al profile stand with larger 60cm
extender for measuring in
horizontal and vertical direction

v’ Photocurrent meter holder.

v’ Transportation box: 40cm x 40cm : .~
Vertical measurement direction

Horizontal measurement
x 130 cm, 1 5kg direction e.g. from a lamp on the top of
the table

() Standard set of flicker photometer, can be replaced by other photocurrent meter and photopic measuring head.
(2 Optional: AC Power supply integration for Flicker-sw for power-line flicker simulation (IEC TR 61547-1) 49
() Field-of-view (FOV) depends on the aperture mount position and orientation in the stray light tube.



