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NOTE FROM TC/SC OFFICERS:

This document is the result of the agreed observations by 34A/WG2 during their meeting on 30-November 2022,
related to the comments received on 34A/2295/CD and 34A/2296/CD. For reference see also 34A/2315A/CC
(IEC 60809/AMD1 ED4) and 34A/2316A/CC (IEC 60809/AMD1/FRAG1 ED4), respectively.
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Proposal
Insert new reference in Clause 2.

IEC 62707-1:2018, LED-binning — Part 1: General requirements and white colour grid intended for
automotive applications

Insert three new items in Clause 3 in the correct alphabetical order.

3.x1
matrix light source (MLS)
LED light source consisting of a grid of individually operated pixels in two perpendicular directions

NOTE 1 to entry: m pixels in direction x (row) and n pixels in direction y (column)

3.x2

pitch px, py
nominal distance (center-to-center) in direction x respectively in direction y between adjacent pixels in
an MLS having a rectilinear grid pattern

3.x3
pixel
smallest element of a matrix light source that is capable to be operated individually

Insert Lx6 in Clause 6.5. (Note: all proposed changes are marked in red text)

6.5 Lamp dimensions

The LED light source dimensions shall comply with the limiting values given in the lamp drawing or on
the relevant data sheet.

The values of light centre lengths of Lx3A, Lx3B, Lx4A, Lx4B, Lx5A, Lx5B, Lx6A, Lx6B?%, L1A/6 and
L1B/6 are measured as follows.......

Insert a new Clause 7 and renumber the existing Clauses 7 and 8 and their subclauses accordingly.

7 Requirements and test conditions for matrix light sources (MLS)
7.1 General requirements

Matrix light sources shall be so designed as to be and to remain in good working order when in normal
use. They shall, moreover, exhibit no fault in design or manufacture.

This clause 7 applies to matrix light sources with a Lambertian-like intensity distribution, i.e. 1(6) = lo *
cos(0) (see clause 7.2.5.4).

NOTE: In the case of an MLS with an emission pattern that is not Lambertian-like, e.g. with primary
optics, some parts of this document may still be applicable, but special considerations and deviations
from the specified procedures may be necessary

Matrix light sources may consist of areas with different pitch values px and py, e.g. a central area with
a smaller pitch and outer areas with a larger pitch.

NOTE: In the case of an MLS with areas of different pitch values, it may be necessary to evaluate each
area separately, and some deviations from the specified procedures may be necessary
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This clause 7 is intended to be applied to matrix light sources with a number of pixels in the order of
one hundred or less.

NOTE: In the case of an MLS with (much) more than 100 pixels, some parts of this document may still
be applicable, but certain deviations from the specified procedures may be necessary

7.2 Photometrical requirements and test conditions
7.2.1 Measurement methods

NOTE: Appropriate measurement methods are under consideration and may be derived from relevant
CIE publications.

7.2.2 Reference system

The reference system for the (x, y) reference plane shall be specified on the manufacturer’s data sheet.
The (z) reference axis shall be normal to the (x, y) reference plane and intersect the centre point of the
grid.

7.2.3 Operating Conditions
For testing purposes one of the following operating conditions shall be applied:

e Pulsed operation, defined by
o Pulse definition and measurement intervals according to IEC 62707-1: ed1.1 clause 5.3
o Drive current If, according to the data sheet
o Ambient temperature 23°C £ 5° (see IEC 62707-1: ed1.1 clause 5.2)
e Steady state operation, defined by
o Drive current If, according to the data sheet
o PWM duty cycle, according to the data sheet
o Position of Tb-point, according to the data sheet
o Stabilization temperature Tb (within + 3°C) at Tb-point, according to the data sheet

If not otherwise specified in the data sheet, all measurements shall be performed under pulsed
operation.

7.2.4 Parameters determined by all pixels

7.2.4.1 General

Clause 7.2.4 covers parameters which are determined by the entirety of all pixels.
7.2.4.2 Partial luminous flux

The partial luminous flux ®_,,, of an MLS is the luminous flux emitted into a cone of 6 = 45° around the
z axis according

0=45° p=2m

Done = ff I sin@ db do

6=0° =0
The partial luminous flux ®_,,. shall comply with the limiting values given on the relevant data sheet.
7.2.4.3 Colour

The colour of an MLS is the colour of the light emitted into a cone of 6 = 45° around the z axis. The
chromaticity coordinates shall comply with the limiting values given on the relevant data sheet.

7.2.5 Parameters determined per pixel

7.2.5.1 General
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Clause 7.2.5 covers parameters which are determined for each pixel individually.
Measurements of pixel parameters are made along the z-axis of the MLS.

The minimum distance between the grid and the aperture of the measurement equipment shall be 10-
times the diagonal of the grid.

7.2.5.2 Partial luminous flux

The partial luminous flux @, ; of a single-pixel
a cone of 6 = 45° around the z axis according

is the luminous flux emitted by this single pixel into

0=45° p=2m

DPeonei = ﬂ. I; sin@ dé do
6=0° =0

for all pixels i= 1, ..., (m - n)
The arithmetic average @ 4, 4ve Of the partial luminous flux of all pixels is:
(I)cone,ave = Zﬁ? (I)cone,i /(m ) n)

The relative deviation A ,,.; = |¢Cone_i —¢Cone‘ave| of each pixel shall comply with the limiting value
given on the relevant data sheet.

7.2.5.3 Colour

The colour of each pixel is the colour of the light emitted by this single pixel into a cone of 6 = 45°
around the z axis. The chromaticity coordinates shall comply with the limiting values given on the
relevant data sheet for the entire MLS.

7.2.5.4 Luminous intensity distribution

The deviation of the luminous intensity distribution 1(0) from a Lambertian distribution is tested in the
following directions:

- 0° (corresponding to the z-axis)
- +22,5° and + 45° (in the x-z plane)
- +22,5° and + 45° (in the y-z plane)

In each of these directions, the relative deviation characterized by the coefficient k

k = 11(6)/(1(0°) - cosB) —1|
shall comply with the upper limit kmax given on the relevant data sheet, whereby kmax shall be 0,3 or less.
7.2.5.5 Luminance uniformity

The light emitting area (LEA) of a pixel is determined from luminance measurements of an area with
dimension px and py which contains the whole pixel. The value Los is the 98™" percentile of all values of
these luminance measurements.

The LEA of a pixel is the smallest circumferential rectangle having the same orientation as the grid and
containing all luminance measurements with a value of 20 percent or more of the value Los.

In case the luminance does not drop below 20 percent of the value Los in this area, the nominal pitch
size (px, py) shall determine the LEA of a pixel.

The value Lave is the arithmetic average of the values of all luminance measurements within the LEA.
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The LEA is sub-divided into nine sub-sections (three by three rectangles of equal size), see Figure x1.

For each of the sub-section (i = 1, ..., 9) the value Li is the arithmetic average of the values of all
luminance measurements in the corresponding sub-section.

The value AL is the maximum relative deviation of all luminance values Li from the luminance value Lave.
AL = Max {|(L; —Lave)/Lavel; i = 1, ..., 9}

The maximum relative deviation AL shall comply with the limiting values given on the relevant data
sheet.

Y
I ith n pixel
(column with n pixels) ox
B I
Py
LEA
Nominal
pixel
» X
(row with m pixels)
Figure x1 — lllustration of a grid of pixel with corresponding LEAs and sub-sections of pixel

under test

It is recommended to use a luminance camera with minimum 30 pixel of the smaller pitch length.
7.2.5.6 Spatial colour uniformity
The LEA of a pixel and the sub-sections of the LEA shall be determined according to 7.2.5.5.
For each of the sub-sections (i = 1, ..., 9) the chromaticity coordinates xi and yi shall be determined.
The spatial colour uniformity described by the values Ax and Ay according

Ax = Max {x;} — Min {x;};i=1,...,9

Ay = Max {y;} — Min{y;};i=1,...,9
shall comply with limiting values given on the relevant data sheet.
7.2.5.7 Gap width

The gap width shall be determined for all direct neighbour pixels in x and y direction, while (at least) the
two neighbour pixels are switched ON, see Figure x2.

The gap width in x-direction is determined from the luminance profile L(x), averaging along the y axis
over a width of LEA/3, starting from the centre of LEA of the “pixel under test” with the nominal length

pX.



148
149
150

151
152
153
154

155
156

157

158

159

160

161

IEC CDV 60809 AMD1 © IEC 2022 7 34A/2328/CDV

The gap width in y-direction is determined from the luminance profile L(y), averaging along the x axis
over a width of LEA/3, starting from the centre of LEA of the “pixel under test” with the nominal length

py.

The gap width is characterized by the parameters g50 and g90, which are determined at a luminance
level of 50 percent, respectively 90 percent, of the average luminance of the corresponding luminance
profiles (L(x) and L(y) respectively), see Figure x3. In case the luminance profile does not drop below
50 percent of the average, the g50 value is zero.

The gap widths g50 and g90 for all pairs of neighbour pixels shall comply with the limiting values given
on the relevant data sheet.

Y
(column with n pixels)

X
(row with m pixels)

Figure x2 — lllustration of method to determine the gap width

L(x) A

Lave =

0,9 Lye™

0,5 Lyye™

P x
LEA center LEA center
+ pXx

Figure x3 — Example for gap width characterization (luminance profile)



162
163

164

165

166
167

168
169

170

171
172

173
174
175
176
177
178
179
180
181
182
183

184
185
186
187
188
189
190
191
192
193
194
195

IEC CDV 60809 AMD1 © IEC 2022 8 34A/2328/CDV

It is recommended to use a luminance camera with minimum 30 pixel of the smaller pitch length which
is able to detect a luminance contrast ratio of at least 200.

7.2.6 Additional parameters
7.2.6.1 The characteristic parameters for luminance contrast behaviour

The luminance contrast shall be determined for each row / column separately, while the row / column
under test is switched ON and the neighbour row(s) / column(s) are switched OFF.

It is recommended to use a luminance camera with minimum 30 pixel of the smaller pitch length which
is able to detect a luminance contrast ratio of at least 200.

Figure x4 shows the details for a certain column.

Figure x5 shows an example for the determination of the luminance contrast, based on the measured
luminance profile.

For each column the luminance profile L(x) is calculated from the measured luminance data by
averaging all values along the y-axis (parallel to the columns), where:
e Lmax is maximum value of L(x).
¢ X1 and xz2 are the positions where L(x) drops below 50 percent of Lmax.
e Lave is the arithmetic average of all L(x) between x1 and xa.
e Xn:1 is the distance between the position x+1 respectively x2 and the position where the
luminance L(x) drops below Lave/N.
e Lax is the value in the luminance profile L(x) at the distance px/2 from position x1 or x2 of the
column under test.
e Xio0:1and Xzo0:1 and optionally additionally Lave/Lax shall comply with the limiting values given
on the relevant data sheet.

For each row the luminance profile L(y) is calculated from the measured luminance data by averaging
all values along the x-axis (parallel to the row), where:
e Lmax is maximum value of L(y).
e yi1and yz are the positions where L(y) drops below 50 percent of Lmax.
e Lave is the arithmetic average of all L(y) between y1 and ya.
e Yn:1is the distance between the position y1 respectively y2 and the position where the
luminance L(y) drops below Lave/N.
e Layis the value in the luminance profile L(y) at the distance py/2 from position y1 or y2 of the
row under test.
e Yio0:1and Yzo0:1 and optionally additionally Lave/Lay shall comply with the limiting values given
on the relevant data sheet.



