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HD30.1 - Spectroradiometer / Data logger V2.0

1 Introduction

Fig. 1.1: data logger-indicator HD30.1 Fig. 1.2: measuring probe HD30.S1

The data logger-indicator, running Linux operating system, handles data processing and man-
agement. It has a large color touchscreen display, ensuring easy execution, display and log-

ging of measurements.

Spectra and derived quantities can be saved both into internal (150MB) and external memory
(micro SD-card! or USB device).

The export format is compatible with the most common programs for data analysis and pro-

cessing. In addition to data storage, the software allows saving graph images.

The main quantities of photo-radiometric interest are directly calculated by the HD30.1

through the supplied software.

The analyzed spectral range varies according to the used measuring probe:
Visible Spectral Region (380nm-780nm) with the HD30.S1 probe,
Ultraviolet Spectral Region (220nm-400nm) with the HD30.S2 probe.

Measuring probes are interchangeable and calibrated (the calibration file is stored inside each
probe).

The probe HD30.5S1 analyzes the visible spectral region (380nm-780nm) and calculates the fol-
lowing photo-colorimetric quantities: Illuminance [lux], Correlated Color Temperature
CCT [K], Trichromatic Coordinates [x,y] (CIE 1931) or [u’,v'](CIE1978), CRI (color render-
ing index, R1...R14, Ra) , PAR [pmolphot/sm2] (Fig. 1.3).

! Operation is guaranteed only on products supplied by Senseca.
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Fig. 1.3: photo-colorimetric quantities

The probe HD30.S2 analyzes the ultraviolet spectral region (220nm-400nm) and calculates the
following radiometric quantities: UVA Irradiance (W/m?), UVB Irradiance (W/m?) and UVC
Irradiance (W/m?) (Fig. 1.4).
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Fig. 1.4: radiometric quantities

Both sensors have a view of the input equipped with a new generation diffuser which allows
optimizing the response according to the cosine law and not introducing any spectral defor-
mation. Data concerning the calibration of the probe are stored in non-volatile memory and

are read by the indicator.
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V2.0

2 Technical specifications

HD30.1 +HD30.S1 HD30.1 + HD30.S2

Sensor

Linear CCD (2048 elements)

Spectral Range

380 nm - 780 nm 220 nm - 400 nm

Type of Spectrometer

Based on transmission diffraction grating

Numerical Aperture 0.16

Input Slit 125 pm 70 um
Pass band 4.5 nm 2.5 nm
Wavelength Accuracy 0.3 nm

Wavelength reproducibility 0.1 nm

Integration Time

From 1 msto4s

Integration Mode

Automatic/manual

Stray Light

<0.03%

Measuring Mode

Spectral Irradiance,
Irradiance, Illuminance [lux],
PAR, Proximal Color Temperatu-
re, CIE 1931 (x,y) & CIE 1976
(u’,v')
Trichromatic Coordinates ,CRI,
Spectral Transmittance

Spectral Irradiance,
UV Irradiance, UVB Irradiance,
UVC Irradiance, Spectral
Transmittance

Measurement typology

Single, single acquisition with data storage
Continuous, continuous acquisition with data storage
Monitor, continuous acquisition without data storage

Logging, acquisition at set time intervals (3 to 60 min) with da-
ta storage

Input optics dimensions
(quartz diffuser)

®d®11.8 mm

Cosine Correction

Opaline quartz diffuser (3 mm) | Opaline quartz diffuser (2 mm)

Calibration

Halogen Lamp Deuterium Lamp

Range of use

Illuminance 5-70.000 lux

Incertitude Spectral Irradiance +5% Spectral Irradiance +£15%
Illuminance +4% UV Irradiance +6%
PAR +49% UVB Irradiance +8%
CCT +45K UVC Irradiance +10%
X,y +0.002
CRI +1.5

Operating system Linux

Display

4.3" touch screen (480x272 pixel)

Data Storage

Internal (150 MB) , micro SD card, USB device (option)

PC Connection

Through Ethernet cable, through mini USB connector

Power Supply

Rechargeable lithium battery or external power supply SWDO05 +
CP30 cable.
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HD30.1 +HD30.S1 HD30.1 + HD30.S2

Exported Data Format Compatible with the more well-known data management/analysis

software
HD30.1 dimensions/weight 135x 156 x H42 mm / 440 g
Probe dimensions/weight 75 x 150 x H 74 mm / 370 g, cable length 1.5 m
HD30.1 housing material ABS
Operating temperature 0...40 °C
Update Automatic via Internet
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3 Commissioning

The instrument is delivered with disconnected battery pack inside the battery compartment.

Fig. 2.1: battery compartment
To connect the battery pack, proceed as follows:

1- Remove the cover of the battery compartment (Fig. 2.1).

2- Remove the battery pack from the compartment (Fig. 2.2).

Fig. 2.2: battery removed from compartment
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3- Plug the battery pack connector to the HD30.1 device (Fig. 2.3).

Connettore per
linnesto delle
batteria allo

strumento HD 30.1

Fig. 2.3: instrument battery connector
4- Replace the batteries into the battery compartment and close the cover.

5- Switch the device on with the on/off switch (Fig. 2.4).

on/off switch

8-pole M12 male connector
for connecting probe
to instrument

Fig. 2.4: On/Off switch and probe connector

The instrument operates both with the battery and the external power supply (if external pow-

er supply is used, the battery must be installed into the instrument).

The instrument is connected to HD30.S1 or HD30.S2 probes through a cable. Connect the
probes to the 8-pole male M12 connector located next to the ON/OFF switch (Fig. 2.4).

The instrument is equipped with ports for connection to the network and for the use of
memory devices (USD card and USB devices) shown in figure 2.5 and 2.6 (in Fig. 2.6 an un-
used connector also appears).
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uSDCARD

USB HOST

Fig. 2.5: connectors for uySD card and USB HOST

Battery charge
Power supply

USB DEVICE

Fig. 2.6: USB DEVICE, Ethernet port and power supply/battery charger connectors
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4 Measurement guide

1. When switching the instrument on, a yellow led (steady at first and then blinking) shows
that the instrument is starting. After 20 seconds, the instrument is operating and the start-
up screen in Fig. 3.1 appears, in which all measurement functions are disabled, if no probe
is connected. “Not connected” appears in the top bar.

'Q ¢ HD30.1 Not connected 10:18:30 WB
. N 3 -
@ || V| &
=3 J
SPECTRUM PHETO-COLOR RADIOMETRY TRANSMISSION
- [ ] sﬁ 5}
D || @
FILE STORAGE INFO PROEBE SETUP

Fig. 3.1: start-up screen with no probe connected.

If a probe is connected to the instrument, the start-up screen shows the enabled measurement
options available for the connected probe:

e Spectrum, photo-colour, radiometry and transmission for the HD30.S1 probe (Fig. 3.2)

'# = HD30.1 wviIS connected

10:24:51 W
SPECTRUM PHOTO-COLOR RADIOMETRY TRANSMISSION
S [ ) e
FILE STORAGE INFO PROBE SETUP

Fig. 3.2: start-up screen with HD30.S1 probe connected
e Spectrum, radiometry and transmission for the HD30.S2 probe (Fig. 3.3)

@ = HD30.1 UV Connected 10:25:23 M

SPECTRUM

PHOTO-COLOR

b O @ -

RADIOMETRY

TRANSMISSION

&

FILE

)

STORAGE

€

INFO PROBE

SETUP

Fig. 3.3: start-up screen with HD30.S2 probe connected

Connected will appear in the top bar to show that a probe is connected.
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2. Connect the device for the data storage (otherwise data will be saved in the internal
memory of the instrument, the device where data are stored is shown in the blue bar on the

top); for more details, see chapter "Handling and storing measurements”.

3. Select the type of analysis to be performed among the available ones:

3.1 SPECTRUM (HD30.S1 and HD30.S2 probes),
In this mode, the emission spectrum of the sources can be displayed or ambient light can be
measured in a simple and immediate manner with no further operations. The start-up screen

for this measurement will be displayed as shown on Fig. 3.4.

® SPECTRUM L2 MEiRE""E: EmeiEay™"(™ ™)
ok spc 140921154215
7E+00 | t=256ms
6E+00 |
SE+00 | | «— Start measuring
AEH00 | R iy 0 fi
: eratin
3E+00 | SINGLE pd 9
26400 | mode
1E400 | AUTO € Select integration
0E+00 ™50 480 540 600 660 720 780 AVG 1 time

< SEL || & || NEXT || Sy Y @ exi

Fig. 3.4: spectrum measured in "SPECTRUM"” operating mode

3.1.1. Select the operating mode of the instrument among the available four modes (SIN-
GLE, CONTINUE, MONITOR, LOGGING). By pressing the SINGLE button, two arrow sliders
are displayed; by pressing the “down arrow” button, the operating mode changes as shown
on Fig. 3.5.
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LOG 15m

v

LOG 30m

Fig. 3.5: operating mode selection using the arrow keys
(the arrows disappear by pressing any other key)

3.1.1.1 SINGLE

Single measurement. The measurement is started by pressing the “Start measuring” button.
Once the measurement is completed, the results are saved in a file with the file name auto-
matically assigned (the name of the saved file is like: spv-yymmddHHMMSS.txt for measure-
ments performed by the probe HD30.S1 and spu-yymmddHHMMSS.txt for measurements per-
formed by the probe HD30.52).
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3.1.1.2 CONTINUE (CONT)

Measurements performed are continuous. Measurements are started by pressing the “Start
measuring” button; once the measurement is completed, the instrument starts a new meas-
urement. Measurements are stopped by pressing the |l button. All measurements are
stored in a directory named spv-yymmddHHMMSS.txt for measurements performed with the
HD30.S1 probe and spu-yymmddHHMMSS.txt for measurements performed with the HD30.52

probe.

3.1.1.3 MONITOR

’

Measurements performed are continuous and are started by pressing the “Start measuring’
button; once the measurement is completed, the instrument starts a new measurement.

Measurements are stopped by pressing M
Note: Measurements are not saved.
3.1.1.4 LOGGING (LOG 3m)

The instrument performs a measurement on expiry of a set time interval. The logging interval

can be selected among 3, 5, 10, 15, 30, 60 min.

Logging is enabled by pressing the "“Start measuring” button and stopped with |l . All
measurements are saved in a single directory automatically created under the name of LOG-
yymmddHHMMSS (logging start date and time), files saved in the directory will be named
spv-yymmddHHMMSS.txt for measurements performed with the HDO0.S1 and spu-
yymmddHHMMSS.txt for measurements performed with the HD30.52. While measuring, the

page header blinks red and shows the remaining time before next log.

® Next log: 02:52 L1 LR,y E1 EBLIEIN oy (minm)

v 779.6 | [1.16E-01 |

3.1.2 Integration time calculation. Integration time selection is automatic by default. Press-
ing the AUTO button the two arrows for the manual setting of the integration time are dis-

played:

0 38 2.38E+01 | 2
ok spc 00001550
t=64ms

»

SINGLE
*

AUTO
4 AVG 1
|| 8 EXIT

Page 13 of 60



HD30.1 - Spectroradiometer / Data logger V2.0

3.1.2.1 Manual Selection: the integration time is manually selected with the up and down arrow
keys. The available integration times are: 1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048, 4096

ms.

At the top of the graph, the instrument will show if the performed measurement is underex-

posed or overexposed (Fig. 3.6).

OVEREXPOSED

L1 EEEEN
L2

OK UNDEREXPOSED

CLToT 7 — pEEE, (SN 775 2o
E2 EEENH W} 7796 [F33.05E+00 ] LZ ] SE+§2]
sovraespasto dhe 00001625 fc 00001622 o shc 00001628
""""""""" B ms

mW/({m*nm)

SINGLE SINGLE SINGLE

64 ms AUTO 1 ms

AVG 1

AVG 1 00 660 720 780 AVG 1 0 660 720 780

Fig. 3.6: correct exposure time is displayed on top of graph

In Monitor, Continuous and Logging operating modes, measurements will be all performed with

the same integration time set before starting measurements.
3.1.2.2 Automatic Selection (default)

In SINGLE mode, at the start of the measurement, the instrument searches for the best inte-
gration time. The search may take up to 30 seconds. Once the search process is completed,

the instrument carries out the measurement by using the optimal integration time.

If the instrument is in CONT, MONITOR e LOG 3m operating modes, it will start searching for
the optimal integration. Measurements are started after determining the integration time. At
each measurement, if the previous measurement is underexposed, the new integration time
will be increased; if it is overexposed, the integration time will be reduced, if the measurement

is optimal, the new integration time will not be changed.

3.1.3 Averaged measurements (AVG)

Set the desired number of samples to be averaged by means of the AVG key and arrow keys

that appear when the key is pressed (the maximum number of averaged samples is set to 20).
(M., E1 Exli‘x')]mwl(m’nm)
7 |74 1.18E+00]

ok spc_00001550
t=0ms

»

SINGLE
@
AUTO
@ AVG 1
W 2 EXIT
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3.1.4 Press the “Start measuring” key to perform the measurement.

Once the measurement is completed, the spectrum will be displayed; wavelengths will be
shown in the X-axis as nanometers (220 nm-400 nm for the HD30.S2 probe, 380 nm-780 nm
for the HD30.S1 probe) and the measured spectral irradiances in the Y-axis: the last spectrum

is displayed in continuous and logging operating modes (Fig. 3.7).

m “ok spc_00001394
5E+00 t =256 ms
4E+00
IE+00 b
2E400

SINGLE
2E+00
8E-01 AUTO
DE+00 B

420 480 540 600 660 720 780 AVG 1

4 SEL > |[NEXT|| &g || EXIT
Scroll Enter Export
cursors comment

Fig. 3.7: spectrum display at the end of measurement

The name of the saved file and the integration time used for measuring are shown on top right

of the screen (Fig. 3.8).

SPV_ 140921154215
T=256ms

[5525
E2

L1 EEL T vy mnm)
L2 EoEacecw

ok spc_140821154215
1 t=256ms

>

SINGLE

AUTO

AVG 1
xT || Ry 8 g exr
Fig. 3.8: data concerning file and integration

Exit the screen by pressing the EXIT key (bottom right) to display the other measurements
concerning the same acquisition (continuous or logging mode), the program will return to

the main screen.
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Press the FILE key, select the directory of the measurements of interest, upload the file by us-
ing the arrow keys on the right of the screen, scroll the files of interest concerning the per-

formed acquisition (for more details see the chapter Handling and storing measurements).

The measured spectrum is displayed with two cursors (L1, L2). The cursor position is shown on

the top bar together with the measured irradiance value.

n SPECTRUM L1 lm,,m E1l EEEEIZION \v/(minm)

(Wl 779.7 Ezm

Initially, the cursor L1 is positioned on the maximum spectral irradiance value, while L2 is po-

sitioned at the extremity of the wavelength available on the probe.

You can select which cursor should be moved using the SEL key, select “L1-L2"” if you want to
move the two cursors at the same time. Cursors are moved by using the left and right arrow

keys.

By pressing the &y key, the box (Fig. 3.9) for adding a comment to the measurement shown

on the screen will be displayed.

P SPECTRUM L2 WICEE"™ E2 Bwrimyy™/(mom)
komment back | clear | exit
0 1 2 3 4 5 & 7 g 9
q w e r t y u I o &
a 5 d f a h | k
z X c W #] n m Enter
shift Char
Space

Fig. 3.9 : comment box

Press EXIT to return to the main menu Fig.3.1.
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3.2 PHOTO-COLOR (HD30.S1 Probe)

This operating mode is active only with the probe HD30.S1. Besides the emission spectrum,
the main photo-colorimetric quantities can be displayed, such as: illuminance (Lux), trichroma-
tric coordinates CIE 1931 (x, y) and CIE 1976 (u’,v’), the Correlated Color Temperature CCT
(K) and the Color Rendering Index CRI (the general index and the index of each of the 14 ref-
erence samples). By pressing the PHOTO-COLOR button you access the screen in Fig. 3.10.

%@ PHOTO-COLOR L1 EECIEW,, E1 CRRIEI ) inm)
iy B " t—128ms
3 E
- - ) > <«— Start measuring
T Operating

SINGLE = <€— mode

AUTO  4— Select integration
AVG 1 time

Lol ded bl

Fig. 3.10: PHOTO-COLOR measuring mode startup screen

3.2.1 Select the operating mode of the instrument among the four available modes (SINGLE,
CONTINUE, MONITOR, LOGGING). By pressing SINGLE, the two scroll arrow cursors are dis-

played, pressing the down arrow makes the operating mode change as shown on Fig. 3.11.
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o
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nm E1 EEEEIN
E2
ok spe 00001550

mW/{m*nm}

t =64 ms

SINGLE |K

AVG 1
EXIT

¢—s

E1 EREEISNN v oo
nm o mW.-lm nm)
ok spc 00001550

t =64 ms

3.2.1.1 SINGLE

LOG 5m

v

LOG 10m

v

LOG 15m

\4

LOG 30m

Fig. 3.11: operating mode selection using the arrow keys

2

nm E1 EREEIEIN

E2
ok spe 00001550
L =64 ms

mW/{m*nm}

CONT

AVG 1
EXIT

P N 2 3BE+01]

E2
ok spc 00001550
t =64 ms

mW/{m*nm)

M, E1 EEEIZIN
7 E2
ok spe_ 00001550
t =64 ms

mW/(m*nm}

(the arrows disappear by pressing any other key)

V2.0

Single measurement. Measurement is started by pressing the “Start measuring” key. Once

the measurement is completed, the results are saved in a file with an automatically as-

signed name (the name of the saved file is like: spv-yymmddHHMMSS.txt.
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3.2.1.2 CONTINUE (CONT)

Measurements are performed in continuous. Measurements are started by pressing the
“Start measuring” button; once the measurement is completed, the instrument starts a new
measurement. Measurements are stopped by pressing [l button. All measurements are

stored in a work directory named spv-yymmddHHMMSS. txt.

3.2.1.3 MONITOR

4

Measurements are performed continuously and are started by pressing the “Start measuring”
button; once the measurement is completed, the instrument starts a new measurement.

Measurements are stopped by pressing [ |
Note: Measurements are not saved.
3.2.1.4 LOGGING (LOG 3m)

The instrument carries out a measurement on the expiry of a set interval. The logging interval

can be selected among the following time intervals: 3,5, 10, 15, 30, 60 min.

Logging is started by pressing the “Start measuring” button and stopped by pressing M . All
measurements are saved in a single, automatically created directory named LOG-
yymmddHHMMSS (logging start date and time), files saved in the directory will be named
spv-yymmddHHMMSS.txt. While measuring, the page header blinks red and shows the remain-

ing time before next log.

ag Next log: 02:52 L1 Em,,m E1l mW/(mAnm)

(3 779.6 [ -F 3 1.16E-01 |

3.1.2 Integration time calculation selection. Integration time selection is automatic by de-

fault. Pressing the AUTO button displays the two arrows for the manual setting of the integra-

tion time:
;’ nm E; %mwum‘nm)
ok spc 00001550
t=64ms
SINGLE
*
AUTO
@ AVG 1
M| S EXIT
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3.2.2.1 Manual Selection: the integration time is selected manually by using the up and
down arrow keys. The available integration times are: 1, 2, 4, 8, 16, 32, 64, 128, 256, 512,
1024, 2048, 4096 ms.

On top of the graph the instrument will show if the measurement just performed is underex-

posed or overexposed (Fig. 3.12).

OVER XPOSED OK UNDER XPOSED

@ PHOTQ-CULUR & % PHOTO-COLOK 2
= K

o ttoesposto
i el 558 T w 532

0.446 | 0.4 0.446 0.4

uv 0.247 | 0.5 uv 0.248 0.5

T 3024 T 3012
L

CRIrs 59.6 CRlgs 59.2

4 SEL  »  NEXT| &y L4 SEL | »  NEXT | Wy L4 SEL  »  NEXT| &y

Fig. 3.12: correct exposure indication

In Monitor, Continuous and Logging operating modes, measurements will be all carried out

with the same integration time set before starting measuring.
3.2.2.2 Automatic Selection (default)

In SINGLE mode, at measurement start-up the instrument searches for the optimal integration
time. The search may take up to 30 seconds. Once the search process is completed, the in-

strument carries out the measurement with the optimal integration time.

With CONT, MONITOR or LOG 3m operating modes, at measurement start-up the instrument
searches for the optimal integration time. Measurements are started after determination of the
integration time. At each measurement, if the previous measurement is underexposed or
overexposed, the new integration time will be changed; if the measurement is optimal, the

new integration time will not be changed.
3.2.3 Averaged measurements (AVG)

Set the number of the desired samples to be averaged by pressing the AVG button and the ar-

row keys that appear (the maximum number of averaged samples is set to 20).

mW/(m*nm)

EHBD]

E2

ok spc_00001550
t=0ms

»

SINGLE
*
AUTO
3 AVG 1
Y EXIT
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3.2.4 Press the “Start measuring” button to perform the measurement.

Once the measurement is completed, the spectrum will be displayed, wavelengths will be
shown in the X axis as nanometers and the measured spectral irradiances in the Y-axis: the

last spectrum is displayed in continuous and logging operating modes (Fig. 3.13).

Outline

% PHOTO-COLOR i bl RUIERm EL CEER i)
Spectrum — e Euu 306w SPc00001380
> / xy | 0.446 ] 0.423 t=256ms
/ uv 0.249 | 0.530 D
‘5 i T 2997 K
- CRlrs 60.3
Color space e SINGLE
X,y CIE1976’ 3 II I
e 1 AT maflE [ AuTo
Eeverrligend [ AVG 1

NEXT || &y

]

Cursors handling

EXIT

Fig. 3.13: Example of screen in PHOTO-COLOR measuring mode after measurement completion

The acquired spectrum is displayed on the top left of the screen; x, y coordinates are shown
on bottom left, inside the colour space CIE 1932 (x,y); the general colour-rendering index Ra
and the 14 indexes for each sample are shown on the right bottom. The main photometric info

is summarized on top right:

Illuminance
Eviuy 306 Ix
Xy 0.446 | 0.423 Coordinates (x,y) CIE 1931
uv 0.249 | 0.530
T 2997 K Coordinates (u’,v") CIE 1976
les B3 Correlated Color Temperature K

CRI Ra

The name of the saved file and the integration time used for measuring are shown on top right
of the screen (Fig. 3.14).
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SPV_ 1409211542150
T=256ms

L1

"_l 3
S TE I —

spc_00001380
tL=256 ms

586.0

Ix

0.446  0.423
0.249  0.530
2997 K

Ra 60.3 @

SINGLE

Is I E Auto

3| avG1

XT EXIT

Fig. 3.14: data concerning file and integration

Press EXIT (bottom right) to display the other measurements related to the same acquisition
(continuous or logging mode), the program will return to the main screen. Press || and
select the directory related to the measurements of interest, upload the file and scrollmthe files
of the same log or continuous measurement by using the arrow keys on the right of the screen

(for more details see chapter Handling and storing measurements).

The measured spectrum is displayed together with the two cursors (L1, L2). The position of the
wavelength the two cursors are pointing to is shown on the top bar along with the value of the

measured spectral irradiance and of the cursors wavelength.

0’ PHOTO-COLOR L1 lﬂlnm E1l ESSUINON \0minm)

L2 EEEER F3 5.69€-01

At first, L1 cursor is positioned on the maximum spectral irradiance value, while L2 is

positioned at the extremity of the wavelength available on the probe.

You can select which cursor should be moved using the SEL button; select “"L1-L2" if you want
to move the two cursors at the same time. Cursors are moved using the left and right arrow

keys.
Press EXIT to return to the main menu Fig.3.1.

Press NEXT (on the bottom bar) to display one graph at a time following the sequence in Fig.
3.15.
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[y S Co m——
[350E01}

@ PHOTO-COLOR 1} B e

ok spc_00001380
Evu 306 % (o256 ms
xy | 0.445 ] 0.423
uw | 0249 0530
2997
A r N
CRlns 60.3
Py S SINGLE
il sl o
I AVG 1

mwj/(m*nm)

BE+00 | ‘ ‘
SE+00 /
4E+00 |
3E400
2E+00 |

1E+00 |

0E+00

NEXT

R1 53.2 | RS 511 | R9 -72.3 | R13 | 56.2
R2 73.2 | R6 59.6 | R10 | 38.7 | R14 | 94.7
R3 90.8 | R7 741 | R11| 384

R4 51.6 | R8 28.9 | R12 | 22.8 | CRIp.| 80.3

€ st | » |nexT| & EXIT
L l NEXT
ok

V2.0

Fig. 3.15: Different displays of the measurements acquired in PHOTO-COLOR mode

Press NEXT to move from one display to next one.

By pressing
screen will be displayed.

z .94E+00 i
® SPECTRUM L3 BEEE"" £; paisaym/(om)
Fomment clear | exit

0 1 2 g 4 5 B 8 9
q W e r t y u o p
a 5 d f g h j
z X C v b n Enter
shift Char
Space

Fig. 3.16: comment box

the box (Fig 3.16) for adding a comment to the measurement shown on the
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3.3 RADIOMETRY (HD30.S1 and HD30.S2)

Spectral irradiance and main radiometric quantities can be displayed in this mode:
Total irradiance (W/m?) in the entire spectral range covered by the currently used probe;
Irradiance (W/m?) in the interval selected by L1 and L2 cursors;

PAR uMol/(fot*s*m?) with the HD30.S1 probe;

Irradiance (W/m?2) in UV, UVB, UVC bands with HD30.S2 probe (Fig 3.17).

® RADIOMETRY 1 mEmom £} EAZHnwniom

Ernz (0.00E4+00 mWim® PAR |0.00E+00 umolim®s U\VA |0.00E+00
Eror |0.00E+00 mW/m? UVE |0.00E+00| t =128 ms
UVC [0.00E+00

mW/ [ minm)

001 F - ' ' - ' 3 D <«— Start measurement
8E-01 1 Operating
GE-01 | 4
ceor b 1 SINGLE | <€— mode
;‘Egi F 1 AUTO | <— Select

e . . . . . ] Integration time
OB+00 0 220 270 300 330 360 390 AVG 1 9

4 SEL > |[NEXT|| &y

Fig3.17: Start-up screen in RADIOMETRY mode

3.3.1 Select the operating mode of the instrument among the four available modes (SINGLE,
CONTINUE, MONITOR, LOGGING). By pressing SINGLE, the two scroll arrow cursors are

displayed, pressing the down arrow makes the operating mode change as shown on Fig. 3.18.
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g nm E% mW.-'Im‘nm} nm E% mW.-'Im"nm}
ok spe 00001550 ok spe 00001550
T t = 64 ms t =64 ms
. .
% SINGLE H=Pp & CONT
% AVG 1 AVG 1
by = EXIT EXIT

P N 2 3BE+01]
E2

ok spc 00001550

t =64 ms

mW/{m*nm)

[0 2. 35E + 01 JRRPHRR
nm o mW.lm nm}

ok spc 00001550
L =64 ms

?’ nm E% mW_-'lm"nm}
LOG 5m . ok spc_00001550
* ] L=64ms
LOG 10m
v 3
LOG 15m
LOG 30m

Fig. 3.18: operating mode selection using the arrow keys

(the arrows disappear by pressing any other key)
3.3.1.1 SINGLE

Single measurement. Measurement is started by pressing the “Start measuring” button. Once
the measurement is completed, results are saved in a file with an automatically assigned file
name (the name of the saved file is like: spv-yymmddHHMMSS.txt for measurements per-
formed with the HD30.S1 probe and spu-yymmddHHMMSS.txt for measurements performed
with the HD30.S2 probe).
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3.3.1.2 CONTINUE (CONT)

Measurements are carried out in continuous mode. Measurements are started by pressing the
“Start measuring” key; once the measurement is completed, the instrument starts a new
measurement. Measurements are stopped by pressing M . All measurements are saved in
the work directory named spv-yymmddHHMMSS.txt for measurements performed with the
HD30.S2 probe.

3.3.1.3 MONITOR

Measurements are carried out in continuous mode and are started by pressing the “Start
measuring” key; once the measurement is completed, the instrument starts a new measure-

ment. Measurements are stopped by pressing [l
Note: measurements are not saved.
3.3.1.4 LOGGING (LOG 3m)

The instrument performs a measurement on expiry of a set time interval. The logging interval

can be selected among the following time intervals: 3, 5, 10, 15, 30, 60 min.

Logging is enabled by pressing the “Start measuring” key and stopped with [ . All meas-
urements are saved in a single directory automatically created under the name of LOG-
yymmddHHMMSS (logging start date and time); the files saved in the directory will be named
spv-yymmddHHMMSS.txt for measurements performed with HD30.S1 and spu-
yymmddHHMMSS.txt for measurements performed with HD30.S2. While measuring, the page

header blinks red and shows the remaining time before next log.

% Next log: 02:52 = mW/(ménm)

3.3.2 Integration time calculation selection. The integration time is automatically selected

by default. Press AUTO to display the two arrows for the manual setting of the integration

time:
(_; nm E; %mwum‘nm)
ok spc 00001550
t=64ms
4 SINGLE
*
AUTO
@ AVG 1
k) 2 EXIT
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3.3.2.1 Manual Selection: the integration time is selected manually by using the up and
down arrow keys. The available integration times are: 1, 2, 4, 8, 16, 32, 64, 128, 256, 512,
1024, 2048, 4096 ms.

The instrument will show on top of the graph if the measurement just performed is underex-

posed or overexposed (Fig. 3.19).

OVEREXPOSED O UNDEREXPOSED

[EN 2525 ] L (i L1 BEEERW, - E1\EREEIH

L2 £ mwiimem) §OMETRY L2 EIIXE"" 2 swrimay "/ JOMETRY
awmt PAR [ - umolim's UVA 6.24E+01) Spc 00000017 oo iym: AR | - - |umoljmis UVA (3.79E-91) 5Pc_00000015 +01|mwim’ PAR
Awim? UVB 7.93E+01) t=1024ms {53 pm: UVB 4.91E+0 302 mwin?

3.77E+01
[ 1.2aE-03

L1 mLERW, E1 —
Pl 700.0 NI T.73E 07 ki
- Jumolim’s UvA [\83E+01| Spc_0D0000022
UVB 1N9E+01] t =64 ms

m)

‘ { N H 1 | 1024 ms E AUTO | E 64 ms
A ORI 5| DA OO | G 1 S A A T b L ua i
240 270 300 330 360 390 0 Za0 270 300 330 360 390 AVG 1 |o 240 270 300 330 360 390 AVG 1

J(mtnm) sottoesposto frrmmmmemmEmmm—
T T T

(ménm)
T

"

) : SINGLE | 3 SINGLE | 3 SINGLE

Fig. 3.19: correct exposure indication

In Monitor, Continuous and Logging operating modes, measurements will be all carried out

with the same integration time set before starting measuring.
3.3.2.2 Automatic Selection (default)

In SINGLE mode, at measurement start-up the instrument searches for the optimal integration
time. The search may take up to 30 seconds. Once the search process is completed, the in-

strument carries out the measurement with the optimal integration time.

In CONT, MONITOR or LOG 3m operating modes, at measurement start-up the instrument
searches for the optimal integration time. Measurements are started after determination of the
integration time. At each measurement, if the previous measurement is underexposed or
overexposed, the new integration time will be changed, if the measurement is optimal, the

new integration time will not be changed.
3.3.3 Averaged measurements (AVG)

Set the desired number of averaged samples by pressing the AVG button and the arrow keys

that appear when pressing (the maximum number of averaged samples is set to 20).

0 302, 35E +01 Fypyrey

" E2 pEtiErm ™/ (miem)

ok spc_00001550
t=0ms

»

SINGLE

*
AUTO
3 AVG 1

| & EXIT
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3.3.4 Press the “Start measuring” button to perform the measurement.

Once the measurement is completed, the spectrum will be displayed; wave-lengths will be
shown in the X-axis as nanometers and the measured spectral irradiances in the Y-axis: the

last spectrum is displayed in continuous and logging operating modes (Fig 3.20).

Outline

® RADIOMETRY

i (LOAE+03mwimf PAR | ---  Jumelim’s UVA [3.62E+03] Jn- ngpo0015
Ergr |4.25E+03 mwWim uve [2.50E+01] I
UVC [6.06E+02| |
mwW/(m'nm) N
Spectrum i T
— > 2E402 [ || '| 1
2E402 F 3
2E402 F ‘ I‘ Iﬂ 3 SINGLE
1E+02 | [ER E
BE+01 £ fayd AUTO
4E+01 | | SN
0E+00 bt i i i i i aie
210 240 270 300 330 360 390 AVG 1
NEXT || &y EXIT

£ SEL || »
Cursor Handling

Fig. 3.20: Example of screen in RADIOMETRY measuring mode after measurement

Irradiance integral values are shown on top of the screen :

® RADIOMETRY

Ei 1.94E+03 mwW/m’ PAR .. umol/m*s UVA |3.62E+0
Etor 4.25E+03 mw/m- UVB 2.50E+01 !
UVC 6.06E+02

Irradiance between the two cursors L1_L2
Total Irradiance

PAR (only with HD30.S1 probe)

UV Irradiance (only with HD30.S2 probe)
UVB Irradiance (only with HD30.S2 probe)

UVC Irradiance (only with HD30.S2 probe)

The name of the saved file and the integration time used for measuring are displayed on top
right of the screen (Fig. 3.21).
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SPV_ 141112150012
T=64ms

nm E1 ERELENFL, 2
E2 ENciars

's UVA 3.62E+0B| spc 00000015
UVB [2.50E+@| t+ = 54 ms
UVC |6.06E+0@

SINGLE

AUTO

360 390 AVG 1
EJ EXIT

Fig. 3.21: data concerning file and integration

ress EXIT (bottom right) to exit and display the other measurements concerning the same acquisi-
tion (continuous or logging mode), the program will return to the main screen. Press | | to se-
lect the directory with the desired measurements, upload the file and scroll the files reIa:EEed to the
same log or continuous measurement using the arrow keys on the right of the screen (see chapter

Handling and storing measurements for more details).

The measured spectrum is displayed together with the two cursors (L1, L2). The position of the
wavelength indicated by the two cursors is shown in the top bar along with the measured

spectral irradiance value and the wavelength of the cursors.

® RADIOMETRY Ll EEIYEM,., E1 EBCIEEH ) (minm)

L2 MR ™ E2 EREEEGY

At first L1 cursor is positioned on the maximum spectral irradiance while L2 is positioned at the

extremity of the wavelength available on the probe.

Press the SEL button and select the cursor you want to move; select "L1-L2"” to move the two

cursors at the same time. Cursors are moved by using left and right arrow keys.

By pressing % , the box (Fig. 3.22) where you can add a comment to the measurement
shown on the screen will be displayed.
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™ SPECTRUM

V2.0

Ll BEIFEN,  El EEZIENN oo
L2 EEEEE™ E2 EEEZmyT(mm

komment
v] 1 2 = 4 5 5
q W e r £ y u
s d f g h i
z X c W b n
shift
Space

back || clear exit

7 g 9

i o 5]

k |

m Enter
Char

Fig. 3.22: comment box

Press EXIT to return to the main menu (Fig.3.1).

3.4 TRANSMITTANCE (HD30.S1 and HD30.S2)

Under this mode, you can measure the transmission in the spectral range covered by the

probe in use. Measurement is carried out in two distinct steps;

A- the first step needed is to acquire the reference spectrum (against which transmission will

be calculated),

B- only later spectral transmission can be measured.

Select the transmission of measurement to access the window below:

E TRANSMISSION |1 EEEW,, E1 (KT, mom @)

1E+02
9E+01
8E+01
6E+01
4E+01
3E+01
2E+01
0E+00

<

mW/(m*nm)
T

£=128 ms

1 W

AUTO

1
420

SEL

1
480

) NEXT

1 1 1 1
540 600 660 720 780 AVG1

<«— Start measurement

<«— Reference

“— Select
Integration time

Fig. 3.23: TRANSMISSION measurement screen

Follow the steps indicated hereafter to acquire the reference spectrum.
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3.4.1 Set measurement average (AVG)

Set the number of samples you wish to be averaged to perform measurements by using the
AVG key and the arrows that appear when the key is pressed (the maximum number of aver-
aged samples is set to 20).

10

0 mW/(m*nm)

m E1 EREITEI5Y
E2
ok spc_00001550

t=0ms

»

SINGLE

*
AUTO
3 AVG 1

k 3 EXIT

3.4.2 Integration Time calculation. The integration time selection is automatically made by

default through the dedicated button; use the arrows to perform the desired selection:

(7, nm E; %mwﬂm'nm)
ok spc_ 00001550
t=64ms

»

. SINGLE
*

AUTO
9 AVG 1

] 9 EXIT

3.4.2.1 Manual selection: the integration time is manually selected using the up and down

arrows: 1, 2, 4, 8, 16, 32, 64, 128, 256, 512, 1024, 2048, 4096 ms.

The instrument will show in the upper end of the spectrum if the spectrum reference meas-

urement just performed is underexposed or overexposed (Fig. 3.24).

OVEREXPOSED OK UNDEREXPOSED

[ER 555,17 [NSIS 1oL [ewme—

[Tl 3000 BTN 1.5aE-03]

m F1 _mw,-‘lm*nm) OMETRY

E1 T
32 BT I 2ae-05 Il

L1 BEEEEE, (S 5551
L2 L2

Awim? PAR [ ---  umolim’s UVA 6.§2E+01) Spc_00000017 1o2imwm: PAR | --- umolmsUVA 3.79E+41) Spc 00000015 +01mwim* PAR | --- |umolim’s UVA (\B3E+01| spc_00000022
nwim* UVE 7.42E+401 t=1024 ms  +03 mw/m* UVE 4.91E+0Y| t =64 ms +02 |mwim? UVB (IN9E+01] L =64 ms
TS uve 1.3 (o) tome e o530
m) f{mEnm) ok J{m*nm)
T ‘ T T T ™ D T T T T T b T T T T D
I 1 SINGLE 1 SINGLE E SINGLE
‘ ) H ” 7 | 1024 ms 1 AUTO E 64 ms
il L “I"\_Jl " _.Jl " i L L L . L 1 M"U A el L Jial E
240 270 300 330 360 390 AVG 1 |50 570 3000 330 380 390 AVG 1 ‘o =240 270 300 330 360 390 AVG 1

Fig. 3.24: correct exposure indication
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3.4.2.2 Automatic selection (default)

The instrument searches for the optimal integration time when the reference measurement is
started. The search can take up to 30 seconds. At the end of the search, the instrument per-

forms the measurement with the optimal integration time.

The integration time used for the calculation of the reference spectrum will be kept for all

transmission of the measurements.

3.4.3 Press REF to acquire the reference spectrum. The spectrum is displayed on the screen
(Fig. 3.25).

- TRANSMISSION [ RiiRa"":;

SINGLE

AUTO

420 480 540 600 660 720 780 AVG 1

< SEL > NEXT " 2 @ exi

Fig. 3.25: reference spectrum acquisition

At this stage the “Start measuring” button is enabled and the transmission measurement can

be carried out.

3.4.4 By pressing the Start button (enabled only if the reference spectrum has been per-

formed) you launch the transmission measurement displayed on the screen (Fig. 3.26).

(BN 646.7 S NN1.27E+01 P
& TRANSMISSION |} morm" E:
sottoesposto tra 141105152448
T

=32 ms
4E+01
JE+01
2E+01
2E+01 SINGLE
1E+01
AUTO

6E+00

0E+00
420 480 540 600 660 720 780 @ AVG 1

< SEL || ¥ || nExT || &y 2 g exir

Fig. 3.26: spectral transmission measurement
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The name of the saved file is shown on top right of the screen (in the form of trv-
yymmddHHMMSS.txt for HD30.S1 probe and tru-yymmddHHMMSS.txt for HD30.S2 probe)

along with the integration time used for the measurement.

A new transmission measurement can be performed by pressing Start (you don’t need to ac-

quire each time the reference spectrum).

Transmission is displayed together with the two cursors (L1, L2). The position wavelength of
the two cursors are pointing to is shown on the top bar along with the spectral transmission

value (in %).

You can select which cursor to move by using the SEL button, selecting “L1-L2” moves the two

cursors at the same time. Cursors can be moved by using the left and right arrows.

Press Y  to display the box (Fig. 3.27) where adding a comment to the measurement dis-
played on the screen.

B SPECTRUM T
komment back || clear exit
0 1 2 3 4 5 6 7 8 9
q W e r t y u i ] p

a s d f g h i k |
z X C v b n m Enter
shift Char
Space

Fig. 3.22: comment box

Press EXIT to return to the main menu (Fig.3.7).
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5 Handling and storing measurements

The acquired measurements can be handled/displayed using STORAGE and FILE buttons in the
main screen (Fig. 4.1).

'# & HD30.1 Not connected 10:15:09 B

SPECTRUM PHOTO-COLOR RADIOMETRY TRASMISSIOMN
FILE . STORAGE PROBE SETUP SETUP

Fig. 4.1: STORAGE and FILE buttons
As a first step, you need to select the device where you want data to be stored (internal
memory, uSDcard or USB device). If the user make no selection, the instrument data

storage is set to internal memory

4.1 Press STORAGE to access the device manager window (Fig. 4.2) for selection of the storage

device.

& ¢ STORAGE

"Free 137WB | Free 14M Free 1.86

‘I’ r

. MEMORY _ use DIRECTORY
ERASE
MEMORY EXIT

Fig 4.2: STORAGE window with internal memory selected for measurements storage

Each time the instrument is switched on, the selected storage device is the internal memory.
The amount of available free memory is shown at the centre top of the icon; a green check

mark indicates that the device is currently selected for data storage.
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4.1.1 Working directory selection

Once you have selected the internal memory, data are saved in the DATA directory; the work-

ing directory can be changed by pressing DIRECTORY. Pressing the button opens the figure 4.3

screen.
W CARTELLA: & @
B_ data Y 1 NEW
i lab 01 —
- 9 test 3
‘x...) &

Li EXIT

Fig. 4.3: screen for working directory creation/selection in the internal memory

Available directories appear in the centre of the screen, a new directory can be created by

pressing NEW.

Press OK to store measurements in a selected directory: the selected working directory will be

displayed in the blue top bar.

Press the ERASE MEMORY button to erase the internal memory: a message will appear asking
for confirmation; press “Yes” to erase the memory. Note: CONFIRMATION OF MEMORY
DELETION WILL MAKE DATA RECOVERY IMPOSSIBLE.

4.2 Press SD CARD to select uSDcard as default memory. If the card is not present, the mes-
sage uSDcard NOT PRESENT will appear. If the memory card is properly installed, the screen
will appear as in Fig. 4.4.

& STORAGE

Free 140MBE

¢ "B =

MEMORY 5D CARD DIRECTORY
ERASE | | ASDCARD | A SD CARD
SDCARD | | DAMEMORY | DA USB EXIT

Fig. 4.4: STORAGE screen after selection of the uSDcard as working memory

A green check mark will appear on the button.
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4.2.1 Working directory selection
Once you have selected the uSDCard, data are saved in the DATA directory; the working direc-

tory can be changed by pressing DIRECTORY. Pressing the button opens the fig. 4.5 screen.

¥ DIRECTORY: = flab 02

B data /J .
= . lab02

Li EXIT

Fig. 4.5: Screen for working directory creation/selection on uSDCARD

Created directories appear in the centre of the screen; a new directory can be created by
pressing NEW.

Press OK to set measurements storage in a selected directory: the selected working directory

will be displayed in the blue top bar.

To erase the uSDCARD memory, press the ERASE SD CARD button: a message will appear
asking for confirmation; press “Yes” to erase the memory. Note: CONFIRMATION OF
MEMORY DELATION WILL MAKE DATA RECOVERY IMPOSSIBLE.

4.2.2 Press A SD CARD DA MEMORY if you want to transfer the content of the internal memory
to the uSDCARD. All data are transferred to the DATA directory; existing data on the memory

card will be overwritten.
4.2.3 Press A SD CARD DA USB if you want to transfer the content of the USB device to the

uSDCARD. All data are transferred to the DATA directory; the existing data will be overwritten.

4.3 Press USB to select the USB device as default storage memory. If the USB device is not
present, the message USB NOT PRESENT will appear. If the device is properly installed, the

screen will appear as in Fig. 4.6.
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5 STORAGE

Free 146MB
[ ey
4} "-.I el
MEMORY SD CARD Use DIRECTORY
.............. SR — AUSB AUSE
UsB DA MEMORY DA SD CARD EXIT

Fig. 4.6: STORAGE screen after selection of the USB device as working memory
A green check mark will appear on the button.

4.3.1 Working directory selection
Once you have selected the USB device, data are saved in the DATA directory; the working di-

rectory can be changed by pressing DIRECTORY. Pressing the button opens the Fig. 4.7

screen.

W DIRECTORY: T

[

i 7)o
J- B bitmap

- lab 01

.79 LOG_00000041 @ Ok
- prova

- test

O N

EXIT

ﬁ

Fig. 4.7: screen for the creation/selection of the work directory on a USB device

Available directories appear in the center of the screen, a new directory can be created by

pressing NEW.

Press OK to save measurements in a selected directory; the selected work directory will appear

in the blue top bar.

Press ERASE USB to erase the USB device memory: a message will appear asking for confir-

mation; press “Yes” to erase the memory. Note. CONFIRMATION OF MEMORY DELATION
WILL MAKE DATA RECOVERY IMPOSSIBLE.
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4.3.2 Press A USB DA MEMORY if you want to transfer the content of the internal memory to
the USB device. All data are transferred to the DATA directory; the existing data will be over-

written.

4.3.3 Press A USB DA SD CARD if you want the content of the uSDCARD to be transferred to
the USB device. All data are transferred to the DATA directory; existing data on USB device

will be overwritten.
4.4 Press EXIT to return to the main screen (Fig. 4.1).

4.5 Press FILE in the main screen to display stored measurements (Fig. 4.1). Pressing the but-

ton will open the Fig. 4.8 window.

M FILE

| Nome | Date Time [ﬂ
5] spc_141014143937.txt  2014/10/14 14:39:37
5] spc_141014143949.txt | 2014/10/14 14:39:49

u spc_141014143952 txt 2014/10/14 14:39:52

= spc_141014143956.txt 2014/10/14 14:39:56 -

=) spc_141014143959.txt 2014/10/14 14:39:59
= spc_141014144003.txt 2014/10/14 14:40:03

Comment:
Lampada a LED

ve | B | @& | : HfiEX'TI

Fig. 4.8: display of the measurements stored in one of the available memories

(internal memory, uSDcard, USB device)

The screen shows the list of files and directories.

The current memory appears at the bottom of the screen (in the example, the internal
memory has been selected) with a green check mark. You can select another memory device

by pressing one of the available selection buttons.

A comment can be added into the stored files. This is shown in the comment box.
Select the desired directory to display files; the select the file to be displayed.
Press . | to return to the selected storage device.

4.5.1 Select the desired file. The selected file will appear on BLUE background (Fig. 4.8); at
this stage, the file can be displayed using the buttons on the right of the screen (Fig. 4.9).
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ﬁ bitmap ‘J

spv_141112162035.txt

trv_141112162231.txt

trv 141114172647 .txt

Comment:

(o vm | & | » wer

Fig. 4.9: data contained into selected file can be displayed by using the highlighted keys

Press i @ to display the selected measurement (Fig. 4.10).

% PHOTO-COLOR L1 BN, El

L2 - [ 1.57E-03
Eu[ix] 185 spc_140921165803
CIEy 0.445 | 0.427
ClEw D.246 | 0.531
CCT[K] 3043
CRlra 60.0

%
. 4
i
=

< L1 > | nexT | &y S

Fig. 4.10: screen showing SPC_140921165803 file loaded from internal memory with PHOTO-
COLOR analysis.

The arrows highlighted in Fig. 4.11 allow next measurement to be displayed directly with no
need to go back to the FILE menu (Fig. 4.8).

|38 3.97E +00 N 2
N 5707 i

5| 140921165803
185 P

0.427

0.531
043
0.0

™™

um(@-v

Fig. 4.11 : arrow keys can be used to display files stored in memory

The spectrum is displayed together with the two cursors (L1, L2). The position of the wave-
length the two cursors are pointing to is shown on the top bar along with the measured spec-

tral irradiance value and the wavelength of cursors.

% PHOTO-COLOR L1 MIPEM ., E1 EBSLEION ) (minm)

(3l 779. E2 EKEIII
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L1 cursor is positioned on the maximum spectral irradiance while L2 is positioned on the big-

ger wavelength available in the current probe.

Pressing SEL allows you to select the cursor you want to move, selecting “"L1-L2" will allow you
to move the two cursors at the same time. Cursors are moved using the left and right arrow

keys.
Press EXIT to return to the FILE menu (Fig. 4.8).

Press NEXT (bottom bar) to display one graph at a time following the sequence in Fig. 4.12.

; :
m o

<[ meal[ & [B] e l NEXT

Jp— o

6400 )

SE+00 r’

4E+00 /

3400 /

26400

1E400

oE+00
20 480 540 600 660 720 780 l

oo 02 03 04 05 08 07 l

R (832 Rs (511 R (23] R13 (562

R 732 Re S8 Rlo 37 R4 947

R ovs R ar A 4

R4 51.6 | R8 | 28.0  R12 22.8  CRis,[ 603

S| 1T I
1 | 1] lll

Fig. 4.12: various displays in PHOTO-COLOR mode.

Press Y to display the box (Fig. 4.13) where a comment can be added to the measurement

shown on the screen.

L1 EEEFEN . E1 EEIEID
B SPECTRUM L2 EEEEE"" E2 EREED
fomment back | clear | exit
0 1 2 3 4 5 6 7 8 9
q W e r t y u i o p
a s d f g9 h i k
z X c v b n m Enter
shift Char
Space

Fig. 4.13: comment box
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4.6 Press ) to display (Fig. 4.14) the spectral irradiance data in steps of 1 nm.

%@ PHOTO-COLOR

Eviu[1x] 188
ClE.y 0.444 | 0.423
CIEw 0.247 | 0.530
CCT[K] 3040
CRlra 61.1

il €
l[ o

< SEL > NEXT Sy g

5 . 582, 3.01E700
775.6 “0AE-D1

Lambda (nm) Spectrum (mW/m2nm) + | spc_141014143852
380.1 1.49E-02
380.6 5.75E-02
381.2 9.57E-02
381.7 9.48E-04
382.3 9.97E-04
382.8 1.10E-01
383.3 9.38E-04
383.9 8.73E-04
384.4 4.21E-02

€ SEL > NEXT S :.} ]_'i EXIT

Fig. 4.14: spectral irradiance data in text format
Press o to return to the previous page.

Press EXIT to return to the file handling page (Fig. 4.8).
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4.7 Press EXIT in the file handling window to return to the start-up screen (Fig. 4.15).

M FiLE @

. spv 141112162035.txt

Y
«
@
o

trv 141112162231 .txt
trv_141114172647.txt

Comment:

. ® A | 8 |

£

-
m
<
]

@ - HD30.1 VIS Connected 10:24:51
. \ .
|
SPECTRUM PHOTO-COLOR RADIOMETRY TRANSMISSION
' \; . Oé
FILE STORAGE INFO PROBE ............. SETUP  ;

Fig. 4.15: returning to the main menu from stored measurements management menu
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6 Software update

The software update can only be performed if the instrument is powered by the pow-

er supply.
Before upgrading, save the data into an external memory.

In order to update the software, it is necessary to connect the instrument to an Ethernet net-
work. Once you the instrument has been connected from the main menu, press the keys fol-

lowing the sequence in Fig. 5.1.

" = HD30.1 nNot connected 14:09:09 &

4 | b

oo i}

L FLE | STORAGE

{¥ SETUP
im \)
_BACKLIGHT POWER SAVING ETHERNET LANGUAGE

SW version:
> (‘»
0.0.0.1 3
HD30.1 CHECK

LIGHT SPECTRORADIOMETER

MADE IN ITALY EXIT

Fig. 5.1: sequence to be followed for software update

The last screen of figure 5.1 shows the currently used software version; press O to con-

CHECK

nect the instrument to website and check the update status of the software under usage.

If a more updated software version is available, the program asks for the permission of updat-

ing the software (Fig. 5.2):

Page 43 of 60



HD30.1 - Spectroradiometer / Data logger V2.0

A new version of the software is available

Want to upgrade?

- || ............ ——

..................................

Fig. 5.2: confirmation window for software update
Once the software update has been allowed, the new version is downloaded and installed.
The new software becomes operational the next time the instrument is turned on.

If for any reason the instrument cannot be connected to the network, a message appears.

0 FTP download error!
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7 Instrument SETUP

Press SETUP in the main menu to access the configuration page. Press EXIT to exit the SETUP

menu.

@ - HD30.1 wNot connected 14:09:00 W&
- O) - - T
SPECTRUM PHOTO-COLOR RADIOMETRY TRASMISSION

FILE STORAGE INFEIPROBE SETUP )

BACKLlGHT POWER SAVING ETHERMET LANGUAG)

y - [
2 @ Y

DATE-TIME HELP ABOUT EXIT y

Fig. 6.1: instrument configuration page

The SETUP menu includes 8 buttons with the following functions:

6.1 BUZZER ON: Activating acoustic signals. When the program starts, the Buzzer is active
and each press of a button is indicated by a sound; in order to disable this function, it is nec-

essary to press the BUZZER key, so to change its status (Fig. 6.2).
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Ly | a 2 Q
BUZZER ON POWER SAVING ETHERNET LANGUAGE
4 - |
¢ (?) i)

DATE-TIME HELP ABOUT EXIT

a P Q

POWER S5AVING ETHERNET LANGUAGE

&

BUZZER OFF

4 - |
¢ (?) i)
DATE-TIME HELP ABOUT EXIT

Fig. 6.2: activating/deactivating acoustic signals through Buzzer key

6.2 POWER SAVING: Power saving configuration. Press the POWER SAVING button to ac-

cess the window for the management of the brightness level of the screen and the Stand-by

time (Fig. 6.3).

BUZZER ON ETHERMNET LANGUAGE
i . |
P 1) ﬁ
\ “—
DATE-TIME HELP ABOUT EXIT

BACKLIGHT
. @ @
1min 40 %
ENABLED G G

Fig. 6.3: power Saving Management Window
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By using the "STAND-BY” arrows it is possible to set the time interval after which the screen is
turned off (if no key is pressed). In order to activate the screen again, it is necessary to press
the white button on the instrument (Fig. 6.4).

After 30 seconds of inactivity, the screen reduces brightness to 10%; as soon as a key is

pressed on the screen or the white button on the instrument, the monitor brightness returns to

the set value.

Monitor Reactivation button

I F @ HO30.1 v Connmiren

Fig. 6.4: Monitor reactivation button

The monitor brightness level is set using the "BACKLIGHT” arrows. To optimize energy con-
sumption, the monitor brightness is automatically reduced if no key is pressed within 30 sec-

onds. Pressing any key, brightness returns to the set value.

Pressing ENABLED will change the status and the DISABLED icon will appear. In this way, the

ON/OFF and power saving functions of the monitor screen are disabled.

The charge level of the batteries is shown on the starting page in the blue band at the top right
(Fig. 6.5).
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E Battery Level

@ " HD30.1 Not connected 08:31:30 WP

-7 \d .,t/l “h

SPECTRUM PHOTO-COLOR RADIOMETRY TRANSMISSION
= . i
FILE STORAGE INFO PROBE SETUP

Fig. 6.5: battery level

Next to the charge level is shown the presence of the power supply:

E Power supply indication

connected 09:34:4a WP @

Fig. 6.6: indication of power supply

When the charge level of the batteries reaches 10%, a message appears on the screen
prompting the user. With the battery charge below 10% the instrument does not perform any

measurements.

6.3 ETHERNET: Network connection configuration. By pressing the ETHERNET key allows

you to access the window for managing connection to the instrument network (Fig. 6.7).

{¥ SETUP

) Ak Q
l&»— -

BUZZER ON POWER SAVING ETHERNET LANGUAGE

DATE-TIME HELP ABpUT EXIT

r IP addr:

GAT 192 .1168 (.| 1 |.| 2

pNs1: 8 .8 8. & E
pns2: 8 |8 | a4

E-U

&
n =
5

~DNS server

Fig. 6.7: Ethernet connection configuration menu
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The first box on top of the window (IP address) in the Ethernet connection configuration menu

concerns the setting of the network address defined by:
IP address

SUBnet mask

GATeway

Pressing DHCP changes from DHCP mode to manual mode. In the first case, it is the router
that assigns the IP address to the device (default setting). In the second case, parameters for

connection must be defined by the user.
The second box at the bottom of the window is used to define primary and secondary DNS.

Note: The connection to the network is necessary for the software update.

6.4 LANGUAGE: Setting the Language. By pressing the Language button it is possible to

access the language selection menu (Fig. 6.8).

{¥ SETUP
q . o
BUZZER ON POWER SAVING ETHERMET LANGUAGE
{ = i
112 —
DATE-TIME HELP ABOUT EXIT

ITALIANO INGLESE SPAGNOLO FRANCESH
L EXIT J

Fig. 6.8: language setting window

On top right of the icon with the selected language there is a green checkmark; if you wish to
select a different language, simply press the key corresponding to the desired language. Press
EXIT to return to the SETUP menu.
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6.5 DATE-TIME: Setting date and time. By pressing the Date-time button it is possible to

access the window for date/time setting (Fig. 6.9).

{¥ SETUP

) A kP Q

BUZZER ON POWER SAVING ETHERNET LANGUAGE
= .

: Q@ i

DATE-TIME HELP ABOUT EXIT
y? DATE TIME 2000/01/01 01:03:31

YEAR MONTH DAY HOUR MINUTE ~ SECONDS
2000 01 01 01 03 29

3 3 3 3 3 B

VI

SET EXIT

Fig. 6.9: date/time setting window

Once you have properly set date and time using the arrow keys, press SET to make the

change effective.
Press EXIT to return to the SETUP menu.

6.6 HELP. Pressing Help allows you to refer to the user manual.

6.7 ABOUT: Checking and updating the Software. See chapter 5 for a detailed explana-
tion of the About key.

6.8 EXIT. Pressing Exit makes you return to main menu (Fig. 6.1).
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8 Exporting measurements

The instrument allows you to export the performed measurements to a pdf file; besides the
pdf file, a text file is generated where the wavelength in 1-nm steps and the measured spectral
irradiance are shown respectively in two columns (in the case of transmission measurements,

the measured spectral transmission is shown).

The generated pdf file shows the spectral irradiance in 1 nanometres steps and the processed
data.

(2]

Export can be performed at the end of the measurement by pressing the | key in Fig. 7.1.

% PHOTO-COLOR .} EZZIEE,, El EAEN

spc_ 141112100027
Ewu[1x] 353 L = 256 ms
CIExy 0.444 | 0.423
ClIE. | 0.247 | 0.530
CCTIK] 3041
CRIga 60.4
SINGLE
||||||| n I [ AUTO
T T T 1T T 1T 17T T 1 T AVG l Data eXpOr.t
__ , key
4 SEL > | nexT | Ky 2 a ExuT

Fig. 7.1: exporting the measurement just performed

or can be performed on a previously stored measurement. In this case, you need first to dis-
play the measurement you want to export data of (chapter 4). The key to be depressed to per-

form the export operation remains | as shown in Fig. 7.2.

@ PHOTO-COLOR L} nm £} Eeeragy Y/ (m'om) @)
Spc_14103019%0403

Ewiul1x] 220
CIE.y 0.481 0421
CIE 0.271 | 0.535
CCT[K] 2501

CRlga 83.2

@*
$
il i} =

7
Data export
key

\.

4 SEL P | NEXT EJ

Fig. 7.2: exporting a previously performed measurement
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If the measurement is displayed in SPECTRUM mode, exported data are only those related to
spectral irradiance (the spectrum image appears in the exported file) and the file is saved with

the following name:

rsp-yymmddHHMMSS. pdf

the text file containing only spectral irradiance data is saved with the name :
rin_ yymmddHHMMSS.txt

If the measurement is displayed in PHOTO-COLOR mode, the exported data are spectral irradi-
ance and all data related to calculated photo-colorimetric quantities (the spectrum image, the
X,y coordinates image within the CIE 1931 colour space and the chromatic rendering index are

shown in the exported file). The file is saved with the following name:
rph-yymmddHHMMSS.pdf
the text file containing only spectral irradiance data is saved with the name:

rin_ yymmddHHMMSS.txt

If the measurement is displayed in RADIOMETRY mode, the exported data are spectral irradi-
ance and all the calculated radiometric data (the spectrum image appears in the exported file).

The file is saved with the following name:
rrd-yymmddHHMMSS. pdf
the text file containing only spectral irradiance data is saved with the name:

rin-yymmddHHMMSS.txt

In TRANSMISSION measurements, spectral transmission is exported in 1 nanometer steps,

(the spectral transmission image appears in the exported file) :
rtr-yymmddHHMMSS. pdf
the text file containing only spectral irradiance data is saved with the name:

rin-yymmddHHMMSS.txt

Fig. 7.3 shows an example of a report generated in PHOTO-COLOR mode. It is possible to

change the “logo” image with other images.

To change image, save the image to insert as "logo.png" on microSD card, in main directory;

at this point, every time the report is generated the image will appear in place of the written
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logo. To have no deformation of the inserted image, the width to height aspect ratio should be

2:4.

JOLGIE 12 1D

2004129120334 22

logo)

REPORT PHOTO-COLOR
Tommant
Maasure Spu-141120103015 txt
Instrument  HO30.1-SN 14020453 - SW 1.0.0.0
Froba HO30.51 - SN 14011674

REPORT PHOTO-COLOR

Comment

Measure Spv-141129103015.b
instrument  HD30.1 - SN 14029463 - SW 1.0.0.0
Frobe

HD30.51 - SN 14011674

Dats of the maasure:
File of the measure:
Comment:

Instrumentation used:

2014/11/28 10:30:15
=p-141129103015 bet

HD30.1 - SN 14029463 - SW 1.0.0.0

HD30.51 - 380-780RM - SN 14011674
in-2415-4011674 bxt
2013/12/18 08:00:00

Spectral irradiance table { 5 nm step)

Tambaa [nmi Tmwifmanm] Tambaa [nml

EE) )

EES E 585
350 7] 550
355 7] 595
200 ) 600
205 z 05
310 ) (]
3] 353
=20 620
235 625
230 530
[ 535
[T 5]
245 535
250 650
255 555
2 650
65 )
=70 670
375 675
250 550
2E5 585
250 630
255 [0
500 T 700
505 X 705
510 R 710
515 L GOE+ 715
530 G1E+ 730
555 TIET FE)
EES] S9ET T30
EES) X LEE]
50 5 720
545 5 735
550 X1 750
555 T EIET 755
560 2 G6ET 750
55 5.30E+ 76
570 5.G0E+ 770
575 5.TTE+ 775

[Tabls
T T L1 [ 5821
T2 o a7
Zmm] 5 95E 400
Zmm] 141803
& 280
CiEx 38
ey yiiy
GEw 755
Gy 557
Ecrig 3106
el w21
GEQ 720 THD
o5
Histes
eas w3 a3
401 s 943
24
5.7 o TEET
I [ ] I i
EERE]
HD30.1 - SN 14029463

= DELTA OHM - ITALY - wew.deltachm.com - infodeltachm.com

Fig. 7.3: example of a report of the measures generated automatically
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9 Probes calibration

Each probe is individually calibrated in our laboratories.

The HD30.S1 probe covers the visible spectrum (380...780 nm); it is calibrated by using a ref-
erence standard halogen lamp of which the spectral irradiance at the different wavelengths is

known.

The HD30.S2 probe covers the ultra-violet spectrum (220...400 nm); it is calibrated by using a
reference standard deuterium lamp of which the spectral irradiance at the different wave-

lengths is known.

The calibration file is stored into the probe and is read by the software each time the probe is
connected to the HD30.1. By pressing the INFO PROBE button, the data related to the calibra-

tion file of the installed probe is displayed in the main window (Fig. 8.1).

@ - HD30.1 vis Connected 15:24:05 W
SPECTRUM PHOTO-COLOR RADIOMETRY TRASMISSION

2 L G

\ \-‘ ‘,05

.................. FILE STORAGE INFO PROBE SETUP

Model:
HD30.S1 - VIS
380-780 nm
Serial number: 14018948
Part number: 2426
Calibration file: ini_2426_4018948.txt
Calibration date: 2014/09/25 08:00:00

Fig. 8.1: Access to the window displaying info on connected probe calibration
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10 Maintenance

Do not use aggressive cleaning agents or incompatible with the materials indicated in the
technical specifications. For cleaning, use a soft dry cloth or slightly dampened with clean wa-
ter.

11 Safety instructions

The instrument proper operation and operating safety can be ensured only in the climatic con-
ditions specified in this manual and if all standard safety measures as well as the specific
measures described in this manual are followed.

Do not use the instruments in places where there are:

e Corrosive or flammable gases.
e Direct vibrations or shocks to the instrument.
e High-intensity electromagnetic fields, static electricity.

User obligations

The instrument operator shall follow the directives and regulations below that refer to the
treatment of dangerous materials:

e EU directives on workplace safety.
e National law regulations on workplace safety.
¢ Accident prevention regulations.
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12 Ordering codes

The instrument is supplied with lithium rechargeable battery, SWDO5 power supply unit,
CP30 power supply cable, 8 GB uSD card and carrying case.

Probes must be ordered separately.

Probes

HD30.S1 Spectroradiometer for the measurement in the visible spectral range (380...780
nm). The power is supplied by the HD30.1 data logger. The 1.5 m cable with 8-pole
M12 connector for the connection to the data logger is included. Supplied with cali-
bration report.

HD30.S2 Spectroradiometer for the measurement in the ultraviolet spectral range (220...400
nm). The power is supplied by the HD30.1 data logger. The 1.5 m cable with 8-pole
M12 connector for the connection to the data logger is included. Supplied with cali-
bration report.

Kit

HD30.1K Kit including HD30.1 data logger + HD30.S1 spectroradiometer for the measure-
ment in the visible spectral range (380...780 nm) + HD30.S2 spectroradiometer for
the measurement in the ultraviolet spectral range (220...400 nm).

Accessories

VTRAP30 Tripod, height 157 mm.

Spare parts

SWDO05 100-240 Vac / 5 Vdc-1 A mains power supply. Output with A type USB connector.

CP30 Power supply cable with A type USB connector on one side and coaxial DC plug on
the other side.

BAT30 Rechargeable battery.
MicroSD 8 GB MicroSD card.
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Notes
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Notes
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WARRANTY

The manufacturer is required to respond to the "factory warranty" only in those cases provided by
Legislative Decree 6 September 2005 - n. 206. Each instrument is sold after rigorous inspections;
if any manufacturing defect is found, it is necessary to contact the distributor where the
instrument was purchased from. During the warranty period (24 months from the date of invoice)
any manufacturing defects found will be repaired free of charge. Misuse, wear, neglect, lack or
inefficient maintenance as well as theft and damage during transport are excluded. Warranty does
not apply if changes, tampering or unauthorized repairs are made on the product. Solutions,
probes, electrodes and microphones are not guaranteed as the improper use, even for a few
minutes, may cause irreparable damages.

The manufacturer repairs the products that show defects of construction in accordance with the
terms and conditions of warranty included in the manual of the product. For any dispute, the
competent court is the Court of Padua. The Italian law and the “Convention on Contracts for the
International Sales of Goods” apply.

TECHNICAL INFORMATION

The quality level of our instruments is the result of the continuous product development. This may
lead to differences between the information reported in the manual and the instrument you have
purchased.

We reserve the right to change technical specifications and dimensions to fit the product
requirements without prior notice.

DISPOSAL INFORMATION

Electrical and electronic equipment marked with specific symbol in compliance
with 2012/19/EU Directive must be disposed of separately from household waste.
European users can hand them over to the dealer or to the manufacturer when
purchasing a new electrical and electronic equipment, or to a WEEE collection
point designated by local authorities. Illegal disposal is punished by law.

I
Disposing of electrical and electronic equipment separately from normal waste helps to

preserve natural resources and allows materials to be recycled in an environmentally friendly
way without risks to human health.

C€ & RoHS
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