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COPYRIGHT

The LEDset Power Interface Specification is published by the Module-Driver Interface Special Interest Group
(MD-SIG) and has been prepared by the members of the MD-SIG. All rights are reserved. Reproduction in whole
or in part is prohibited without express and prior written permission of the MD-SIG.

DISCLAIMER

The information contained herein is believed to be accurate as of the date of publication. However, neither the
MD-SIG, nor any member of the MD-SIG will be liable for any damages, including indirect or consequential, from
use of the LEDset Power Interface Specification or reliance on the accuracy of this document.
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INTRODUCTION

The LEDset specifications consist of several documents describing LED driver interfaces . The first of the LEDset
specifications (LEDset1) describes an analog programming method that uses a resistor to set a desired output
current. The second of the LEDset specifications (this document) describes the electrical interface between a
LED driver and a LED module in terms of the output current and voltage.

1 Scope

This specification describes the requirements for the information that the data sheets of a LED driver and a LED
module have to provide with respect to their electrical interface. In addition, this specification describes the
operating conditions and measurement methods that should be used to verify the provided information. LED
drivers that provide a pulse-width modulated output current are not in the scope of this specification.

2 Normative references

LEDsetl1 Information Interface Specification, downloadable from md-sig.org.

3 Terms and definitions

3.1

LED driver

A device that converts mains power to a combination of current and voltage that is suitable to power one
or more LED modules.

NOTE: In other specifications and in international standards, a LED driver is usually referred to as a LED controlgear.

3.2
Constant-current driver
A LED driver that acts as a current source.

3.3

Fixed-current driver

A constant-current LED driver that enables a user to select the output current from one or more nominal
values.

NOTE: The separation between adjacent nominal current values is much larger than the tolerance margin associated with
each nomimal current value.

3.4

Window driver

A constant-current LED driver that enables a user to select any output current from a continuous range
of possible operating points.

NOTE: The output current range typically consists of a large number of closely spaced operating points with overlapping
tolerance margins.

NOTE: The output current of a window driver supporting the LEDsetl specification varies in response to the current drawn
from its LEDset terminal (and is therefore not necessarily constant).

3.5
Ripple
A periodic variation superimposed on a nominally constant current or voltage.

NOTE: The ripple does not include aperiodic variations due to transients or noise.

3.6
Rated output current, lrated
The output current of a fixed-current driver as provided in its data sheet.
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3.7
Minimum output current, Inin
The rated minimum average output current of a window driver.

3.8
Maximum output current, Imax
The rated maximum average output current of a window driver.

3.9
Operating current, lout
The output current of a constant-current driver during operation.

3.10

Minimum output voltage, Umin

The rated minimum average voltage that a constant-current driver can handle across its outputs without
shutting down or malfunctioning otherwise.

3.11

Maximum output voltage, Umax

The rated maximum average voltage that a constant-current driver can handle across its outputs without
shutting down or malfunctioning otherwise.

3.12
Operating voltage, Uout
The voltage across the outputs of a constant current driver during operation.

3.13

Minimum output power, Pnin

The rated minimum output power that a window driver can handle without shutting down or
malfunctioning otherwise.

3.14

Maximum output power, Pmax

The rated maximum output power that a window driver can handle without shutting down or
malfunctioning otherwise.

3.15
Current ripple, liipple
The maximum excursion of the output current from its average value due to the ripple.

NOTE: The current ripple is expressed as a percentage of the average current loutavg, i.€.

Iripple = 100% - (lout,peak — loutavg)/loutavg, Where loutpeak IS the maximum output current. The window for averaging is at least
100 ms wide. To exclude noise and glitches, it is recommended to apply a 20 MHz low-pass filter before averaging.

3.16

Operating Window

The set of operating points (i.e. combinations of output current and output voltage) of a window driver
that is bounded by the minimum and maximum output currents Imin and Imax, the minimum and maximum
output voltages Umin and Umax, and the minimum and maximum output powers Pmin and Pmax.

3.17
Differential resistance, Ruyiss
The mathematical derivative of a component’s voltage versus current function.

NOTE: The differential resistance is relevant for an ac signal that is superimposed on a constant dc operating current.

3.18

Minimum differential resistance, Ruyitf,min

The minimum differential resistance that a constant current driver can handle without shutting down or
malfunctioning otherwise.

3.19

Maximum differential resistance, Rugitf,max

The maximum differential resistance that a constant current driver can handle without shutting down or
malfunctioning otherwise.
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3.20
Rated LED current, I ep
The rated supply current of a LED module.

NOTE: If the LED module is operated at its rated supply current, typically one or more of its photometric parameters have a
value that as specified in its data sheet.

3.21

Maximum LED current, Imax,LED
The maximum driving current of a LED module.

NOTE: The LED module can be operated at this current level, without any ripple being present, for a prolonged period of time
without being damaged and without impact on its rated lifetime.

3.22
Minimum LED voltage, Umin,LeD

The minimum voltage that can result across the LED module’s power terminals in response to it being
supplied with its rated current.

3.23

Maximum LED voltage, Umax,Lep

The maximum voltage that can result across the LED module’s power terminals in response to it being
supplied with its rated current.

3.24
LED+
The designation of LED driver and LED module terminals for the positive power supply wire connection.

3.25
LED-
The designation of LED driver and LED module terminals for the negative power supply wire connection.

3.26
LED differential resistance, Ruyit,LED
The differential resistance of a LED module at its rated current.

NOTE: The differential resistance depends on the value of the dc operating current, and typically decreases with increasing
current.

4 General notes on tests
The following conditions apply for performing all tests defined in this specification:
e The ambient temperature shall be in the range of 20 °C to 27 °C.

e The constant current LED driver shall be supplied with an input signal (voltage, current, frequency) that
is within its rated operating range.

NOTE: All tests defined in this specification are type tests. This means that in order to determine the compliance of a particular
product design, it is only required to subject a single product sample to these tests.

5 General description

Most LED modules cannot be driven directly from the mains power grid. They need a LED driver to convert the
mains current and voltage to a suitable level. A typical LED module requires a constant current at a voltage that
adapts itself to the needs of the LED module. Together, this current and voltage constitute the power interface
between the LED module and the LED driver. The schematic diagram in figure 1 shows the two connections,
labelled LED+ and LED-, that are associated with this interface.

6 © MD-SIG, February 2016



Power Interface

LED+

Mains Power | LED Driver LED- LED Module

Figure 1: Schematic representation of the module-driver interface
This specification distinguishes between three varieties of constant-current LED drivers:

e Single-fixed-current drivers. These drivers are designed to provide an output current at a single value
only. Typically, they are optimized to serve a limited subset of LED modules at the lowest cost possible.

e Multiple-fixed-current drivers. The functionality of these drivers is similar to single-fixed-current drivers,
but as an added feature they enable a user to select the desired output current from a limited number of
operating points. Accordingly, these drivers can serve a larger subset of LED modules.

e Window drivers. These drivers offer even greater flexibility with respect to their output current by enabling
the user to select the latter from a continuous range. This flexibility enables fine-tuning of the output
current to the specifics of the application.

Whereas multiple-fixed-current drivers typically use jumpers to select the output current, window drivers offer
more advanced methods. The LEDsetl specification provides an example of such a method. This method is a
special case, because it may employ an additional connection between the LED driver and the LED module (see
the dashed line in figure 1). For clarity, this additional connection is not part of the power interface. Instead it is
part of the so-called information interface between the LED driver and the LED module. See the LEDsetl
specification for details.

LED drivers can provide dimming functionality in which the output current can be driven below its rated value.
The specifications in the remainder of this document apply only in the case that such dimming functionality is not
active, which means that the output current is not reduced below its rated value.

This edition of the LEDset Power Interface Specification does not limit the current, voltage and power levels that
can be present on the LED+ and LED- connections between the LED driver and the LED module. Instead, it
provides requirements with respect to the documentation of these levels in the data sheets of the associated
products. In particular, it requires these levels to be listed for a well-defined set of operating conditions. This
makes it more straightforward to compare the numbers in the data sheets and to determine the compatibility of a
particular LED driver and LED module. Finally, to enable verification of the documented values this edition also
defines the associated measurement procedures.

Section 6 provides the requirements that apply to a LED driver. Sections 7 and 9 list the information about the
power interface that a user needs for matching a LED driver and a LED module. The data sheets of LED drivers
and LED modules may provide additional information. Sections 8 and 10 define measurement methods to
generate and verify the information of the power interface. Finally, annex E explains the matching criteria.

6 LED driver requirements

A LED driver shall have a terminal labeled LED+ for its output current, and a terminal labeled LED- for its return
current.

6.1 Fixed-current driver

6.1.1 Single-fixed current

At each operating point defined by its rated current lrates @and voltage range Umin to Umax, the fixed-current driver
shall be able to handle the range of differential resistances between the Ruifmin and Ruaifmax values listed in
Annex B, without shutting down or malfunctioning otherwise.
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6.1.2 Multiple-fixed currents
At each operating point defined by its rated current lrated1, lrated2, €tc., and voltage range Umini t0 Umaxi, Uminz2 tO

Umaxz, etc., the fixed-current driver shall be able to handle the range of differential resistances between the Ruift,min
and Rudittmax Values listed in Annex B, without shutting down or malfunctioning otherwise.

6.2 Window driver

Figure 2 illustrates the operating window of a window driver. At each point in this range, the window driver shall
be able to handle the range of differential resistances between the Ruittmin and Ruifrmax Values listed in Annex B,
without shutting down or malfunctioning otherwise. The detail illustrates the effect of the differential resistance on

the current and voltage ripple of the window driver.

Uripple

[}

ripple

Voltage

P

min

Imin Imax

Current

Figure 2: Output range of a window driver (shaded)

7 LED module requirements

A LED module shall have a terminal labeled LED+ for its input current, and a terminal labeled LED- for its return
current. If the module does not have space for this labeling, alternative shorter labels may be used.

The differential resistance Ruir,L.ep of a LED module at its rated current, i.e. lout = lLep and Umin,Lep < Uout < Umax,LED,
shall be between the minimum and maximum Ruaitt,min and Rudifr,max Values listed in Annex B.

8 LED driver documentation requirements

8.1 Fixed-current driver
8.1.1 Single fixed current
The data sheet of a single-fixed-current driver shall provide at least the following information:

e The rated output current lrated.

e The voltage range that the fixed-current driver can handle without shutting down or malfunctioning
otherwise; in terms of the minimum and maximum values Umin and Umax.

e The maximum current ripple lripple that can be observed at the rated output current.

See figure 3.
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ripple

Voltage

min

/ rated

Current

Figure 3: Output range of a singe-fixed-current driver

8.1.2 Multiple fixed currents
The data sheet of a multiple-fixed-current driver shall provide at least the following information:

e The rated output currents lrated1, lrated2, €tc.

The voltage range that the fixed-current driver can handle without shutting down or malfunctioning

[ ]
otherwise; in terms of the minimum and maximum values Umin1 and Umaxi, Umin2, and Umaxz, etc.

e The maximum current ripple lrippie that can be observed at each of its rated output currents.

See figure 4.

ripple

Voltage

Current

Figure 4: Output ranges of a multiple-fixed-current driver

8.2 Window driver
The data sheet of a window driver shall provide at least the following information:

The boundaries of its operating window in terms of its minimum and maximum output currents Imin and

[ ]
Imax, its minimum and maximum output voltages Umin and Umax, and its minimum and maximum output

powers Pmin and Pmax.
The maximum current ripple lripple that can be observed at the maximum output current Imax of its operating
window (i.e. at the right-hand side boundary between corners C and D).

See figure 5.
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Voltage

Current

Figure 5: Output range of a window driver

9 LED driver verification methods

The information provided in the data sheet of a LED driver shall be verified by connecting the LED+ and LED-
terminals of the LED driver under test to the test circuit that is provided in Annex A and applying the procedures
defined in the following sub sections.

9.1 Fixed-current driver

9.1.1 Single fixed current

Proper operation of a single-fixed-current driver shall be verified by executing the test defined in section 9.4 at the
corners C and D of the rated operating range (see Figure 3).

The rated current ripple of a single-fixed-current driver shall be verified by executing the test defined in section 9.5
at corners C and D of the rated operating range.

9.1.2 Multiple fixed currents

Proper operation of a multiple-fixed-current driver shall be verified by executing the test defined in section 9.3 at
the corners Ci, Cz, etc., and at corners D1, Dz, etc. of the rated operating range (see Figure 4).

The rated current ripple of a multiple-fixed-current driver shall be verified by executing the test defined in
section 9.4 at corners C and D of the operating range of the highest rated operating current.

9.2 Window driver

Proper operation of a window driver shall be verified by executing the test defined in section 9.3 at the corners A,
B, C, D, E, and F of the rated operating window (see Figure 5).

The rated current ripple of a window driver shall be verified by executing the test defined in section 9.4 at corners
C and D of the rated operating window.

9.3 LED driver operation and differental resistance

The following steps shall be executed using the specified operating point (see sections 9.1.1, 9.1.2, and 9.2):

1. Setresistance R1 to the minimum differential resistance Ruit,min as specified in Annex B, with lout and Uout
corresponding to the rated current and voltage of the specified operating point.

2. Program the LED driver under test to provide an output current lout corresponding to the rated current at
the specified operating point.

NOTE: Consult the documentation of the driver under test for information on how to set its operating current lout to
the rated value.

3. Use voltage source U1 of the test circuit to drive the output voltage Uout Of the LED driver under test,
measured across its LED+ and LED- terminals, to the rated voltage at the specified operating point.
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NOTE: It is recommended to first drive the output voltage to the far end of the tolerance range (i.e. the largest deviation
from the rated value). If the step 5 below cannot be completed successfully at this operating point, the output votlage
should be driven closer to the rated value.

4. Verify that the setting of R1 and the measured values of lout and Uout comply with the tolerances provided
in section 9.5.

5. Verify that the LED driver under test operates as intended for at least 10 seconds without shutting down
or malfunctioning otherwise.

NOTE: An example of malfunctioning is a flickering behavior of the LED driver under test when no changes are being
made to the test setup (some flickering may occur when the resistor R1 is being changed).

6. Repeat steps 2 to 5, setting resistance R1 to the maximum differential resistance Ruif,max as specified in
Annex B for lout and Uout according to the rated current at the specified operating point.

9.4 Currentripple
The following steps shall be executed using the specified operating point (see Sections 9.1.1, 9.1.2, and 9.2):

1. Setresistor R1 to the value Rait = Ruitmin + 0,3 - (Ruiftmax — Ruitt,min), Where Ruittmin and Ruaiftmax are the rated
minimum and maximum differential resistances at the specified operating point.

2. Program the LED driver under test to provide an output current lout corresponding to the rated current at
the specified operating point.

NOTE: Consult the documentation of the LED driver under test for information on how to set its output current to a
desired value.

3. Use voltage U1 to drive the output voltage Uout of the LED driver under test, measured across its LED+
and LED- terminals, to the rated voltage at the specified operating point.

4. Verify that the setting of R1 and the measured values of lout and Uout comply with the tolerances provided
in section 9.5.

5. Measure the current ripple lippe as a percentage of the average operating current louwavg, i.€.
lripple = 100% (lout,peak — lout.avg)/lout.avg, Where loutpeak IS the maximum measured output current. The window
for averaging shall be at least 100 ms wide. To exclude noise and glitches, a 20 MHz low-pass filter shall
be applied to the signal before averaging.

6. Verify that the measured ripple currents lrippie does not exceed the rated value in the documentation of the
LED driver under test.

9.5 Tolerances

Settings and measurements made during the test shall be within the tolerance range provided in Table 1.

Table 1: Tolerance ranges for parameters in the tests

Operating point Source of target value Positive Negative
tolerance tolerance
R1 = Ruift,min A, B,C,D EF See Annex B 0% 50%
R1 = Rdiffmax A/B,CD,EF See Annex B 50% 0%
R1 (ripple) C,D See Section 9.4 0% 50%
lout A B, CDEF LED driver documentation (1) (1)
Uout A B, C LED driver documentation 10% 0%
Uout D,EF LED driver documentation 0% 10%

(1) Tolerance as specified in the LED driver documentation.

(2) The value of R1 shall be in the specified range. In case that test fails with the R1 value used, the test may
be repeated with another value of R1, closer to the nominal value.
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10 LED module documentation requirements

The data sheet of a LED module shall provide the following information for at least one operating point:

The rated supply current ILep.

The minimum and maximum LED voltages Umintep and UmaxLep at the rated supply current. These
voltages shall be applicable over the full rated operating temperature range.

The minimum and maximum operating temperature.

The maximum operating current Imax,Lep.

The above information shall be applicable over the full rated lifetime of the LED module.

The data sheet of the LED module should provide the following information:

The luminous flux and operating voltage at the rated supply current and rated temperature.

11 LED module verification methods

This specification does not provide verification methods for the data set provided with a LED module.
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Annex A

(normative)

Test circuit for LED driver verification

Figure 6 shows the test circuit that shall be used to verify the documented values of a LED driver.

()
LED+ /
D1
R1
LED driver i (V)
under test T —
L +
R2 — C1 U1
T _

LED-

Figure 6: Test circuit 1

The components in this test circuit listed in Table 2. The wiring of the circuit that is attached between the LED+
and LED- terminals of the LED driver under test, shall have

e aninductance Ls that is less than the minimum of 1 5 HH'[%+ 1J and 5 pH, where R1min represents

the lowest value of Ruitt, min that is being used in the tests; and

e aresistance Rs that is less than the maximum of 10% of the lowest value of Ruit,min that is being used in
the test and 0,1 Q.

NOTE: The inductance Ls shall be verified by disconnecting the voltage source Ul and replacing the LED driver under test
with a vector network analyzer.
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Table 2: Components of test circuit 1

Component Rating Comment
C1 C > 100 pF-Tmax Buffer capacitance. Imax represents the maximum output current of the
LED driver under test in amperes. To guarantee a low ESR for the high
frequency ripple currents, at least 10% of C1 shall be implemented by
means of a parallel foil capacitor in MKP technology.
D1 It > 2-Tmax The forward current of D1. D1 shall be implemented by means of a
mains rectifier power diode.
U<1V The forward voltage of D1.
Ur > 2-Umax The reverse voltage of D1. Umax represents the maximum output
voltage of the LED driver under test.
R1 Ruittmin £ R < Ruiff, max Variable resistance. Rudittmn and Rudif,max represent the lowest and
highest differential resistance value that the LED driver under test can
handle. See also Annex B
P > 30%-Pmax The power rating of R1. Pmax represents the maximum output power of
the LED driver under test.
R2 R2 < 0,4-U1/loy Variable resistor. The R2 resistance is chosen such that the current 11
from the variable DC voltage source is positive throughout the test.
P > U1?%/R2 The power rating of R2.
Ul U > Umax Variable DC voltage source. Umax represents the maximum output
voltage of the LED driver under test.
| > U1/ R2max The current rating of the DC voltage source.
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Annex B

(normative)

Differential resistance values

The minimum and maximum differential resistances Rudif,min and Ruif,max that a constant-current driver can handle
without shutting down or malfunctioning otherwise, depend on the operating point.

Table 3 provides a set of Ruif,max values and table 4 provides a set of Ruir,min Values. Each table divides the current-
voltage plane in a set of rectangles, with a rectangle defining a set of possible operating points. The lower and
right-hand side rectangle boundaries are part of the set and the upper and left-hand side boundaries are not.
Each rectangle—and thus each set of possible operating points—has an associated Ruitt value.

NOTE: The values in table 3 and table 4 are calculated from the following equation:

Uy, 02A

R.. =
S AV

* Mdiff,LED
out

In this equation, Uout represents the lower boundary of a rectangle; lout represents the right-hand-side boundary of a rectangle;
and RudiffiLep iS a constant. The values in table 3 are calculated using Ruiff,Lep = Rudiff,Lep,max = 4,2 Q, and the values in table 4
are calculated using Rudiff,Lep = Rudiff,LEp,min = 0,48 Q.

At each of its operating points, the window driver shall be able to handle the minimum and maximum differential
resistances Ruifrmin and Rudirmax that are associated with the rectangle that contains the operating point. For
example:

e At an operating point of (0,6 A; 48 V), Rdiftmax = 22,4 Q and Ruif,min = 2,56 Q.
e At an operating point of (1,1 A; 72 V), Ruifrmax = 16,8 Q and Ruiftmin = 1,92 Q.
e Atan operating point of (1,4 A; 130 V), Rdiftmax = 27,0 Q and Ruitt,min = 3,09 Q.
e At an operating point of (2,5 A; 200 V), Rdiftmax = 19,6 Q and Ruitt,min = 2,24 Q.

Table 3: Maximum differential resistance Ruift max

lout (A) 0,2 0,4 0,6 0,8 1 1,2 14 1,6 1,8 2 3 4 8

Umg 4,2 2,1 1,4 1,05 0,84 0,70 0,60 0,53 0,47 0,42 0,28 0,21 0,11
V) 6 8,4 4,2 2,8 2,10 1,68 1,40 1,20 1,05 0,93 0,84 0,56 0,42 0,21

9] 126 6,3 4,2 3,15 2,52 2,10 1,80 1,58 1,40 1,26 0,84 0,63 0,32
12| 16,8 8,4 5,6 4,20 3,36 2,80 2,40 2,10 1,87 1,68 1,12 0,84 0,42
15] 21,0 10,5 7,0 5,3 4,2 3,5 3,0 2,6 2,3 2,1 14 11 0,5
18 | 252 12,6 8,4 6,3 5,0 4,2 3,6 3,2 2,8 2,5 1,7 1,3 0,6
21| 294 14,7 9,8 7,4 59 4,9 4,2 3,7 3,3 2,9 2,0 1,5 0,7
24 | 336 16,8 11,2 8,4 6,7 5,6 4,8 4,2 3,7 3.4 2,2 1,7 0,8
27 | 3878 18,9 12,6 9,5 7,6 6,3 54 4,7 4,2 3,8 2,5 1,9 0,9
30| 420 21,0 14,0 10,5 8,4 7,0 6,0 53 4,7 4,2 2,8 2,1 11
33 | 46,2 23,1 15,4 11,6 9,2 7,7 6,6 5,8 51 4,6 31 2,3 12
36 | 504 25,2 16,8 12,6 10,1 8,4 7,2 6,3 5,6 5,0 3,4 2,5 1,3
39| 54,6 27,3 18,2 13,7 10,9 9,1 7,8 6,8 6,1 55 3,6 2,7 14
42 | 58,8 29,4 19,6 14,7 11,8 9,8 8,4 7,4 6,5 5,9 3,9 2,9 15
45| 63,0 31,5 21,0 15,8 12,6 10,5 9,0 7,9 7,0 6,3 4,2 3,2 1,6
48 | 67,2 33,6 22,4 16,8 13,4 11,2 9,6 8,4 7,5 6,7 4,5 3,4 1,7
51| 71,4 35,7 23,8 17,9 14,3 11,9 10,2 8,9 7,9 7,1 4,8 3,6 18
541 75,6 37,8 25,2 18,9 151 12,6 10,8 9,5 8,4 7,6 5,0 3,8 19
571 798 39,9 26,6 20,0 16,0 13,3 11,4 10,0 8,9 8,0 5,3 4,0 2,0
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lout (A) 0,2 0,4 0,6 0,8 1 1,2 14 1,6 1,8 2 3 4 8

60 | 84,0 420 280 210 168 140 120 105 9,3 8,4 5,6 4,2 2,1
63| 882 441 294 221 17,6 14,7 12,6 11,0 9,8 8,8 5,9 4,4 2,2
66 | 924 462 308 231 18,5 154 132 11,6 103 9,2 6,2 4,6 23
69| 966 483 322 242 193 16,1 138 12,1 10,7 9,7 6,4 4,8 2,4
72| 1008 504 336 252 202 16,8 144 126 11,2 10,1 6,7 5,0 2,5
75| 1050 525 35,0 26,3 21,0 17,5 15,0 13,1 11,7 10,5 7,0 5,3 2,6
78| 1092 546 364 27,3 218 182 156 13,7 121 10,9 7.3 55 2,7
81| 1134 567 378 284 22,7 189 16,2 142 12,6 11,3 7,6 5,7 2,8
84 | 1176 588 392 294 235 196 168 14,7 131 11,8 7.8 5,9 2,9
87| 1228 609 406 305 244 203 17,4 152 135 122 8,1 6,1 3,0
90| 1260 630 420 315 252 21,0 180 158 140 126 8,4 6,3 3,2
105 | 1470 735 49,0 36,8 29,4 24,5 21,0 18,4 16,3 14,7 9,8 7,4 3,7
120 | 1680 84,0 560 420 336 280 240 21,0 187 16,8 11,2 8,4 4,2
135 | 1890 945 630 473 378 315 270 236 21,0 189 126 9,5 4,7
150 | 210,0 1050 70,0 525 420 350 300 263 233 21,0 140 105 53
165 | 231,0 1155 770 578 462 385 330 289 257 231 154 11,6 5,8
180 | 252,0 1260 84,0 630 504 420 360 31,5 280 252 168 12,6 6,3
195 | 273,0 1365 91,0 68,3 54,6 455 39,0 34,1 30,3 27,3 18,2 13,7 6,8
210 | 2940 1470 980 735 588 490 420 368 32,7 294 196 147 7.4
225 | 3150 1575 1050 788 630 525 450 394 350 315 210 158 7.9
240 | 3360 1680 1120 840 672 560 480 420 373 336 224 168 8,4
255 | 3570 1785 1190 893 714 59,5 51,0 446 39,7 357 238 179 8,9
270 | 3780 1890 1260 945 756 630 540 47,3 420 37,8 252 18,9 9,5
285 | 399,0 1995 1330 998 798 66,5 57,0 499 443 399 266 200 10,0
300 | 4200 2100 140,0 1050 840 70,0 60,0 525 467 420 280 210 105

Table 4: Minimum differential resistance Rugitt,min

lout (A) 0,2 0,4 0,6 0,8 1 12 14 1,6 18 2 3 4 8

Uog 0,48 0,24 0,16 0,120 0,096 0,080 0,069 0,060 0,053 0,048 0,032 0,024 0,012
(V) 6| 096 0,48 0,32 0,240 0,192 0,160 0,137 0,120 0,107 0,096 0,064 0,048 0,024

9] 144 0,72 0,48 0,360 0,288 0,240 0,206 0,180 0,160 0,144 0,096 0,072 0,036
12 ] 192 0,96 0,64 0,480 0,384 0320 0,274 0,240 0,213 0,192 0,128 0,096 0,048
15| 2,40 1,20 0,80 0,60 0,48 0,40 0,34 0,30 0,27 0,24 0,16 0,12 0,06
18 | 2,88 1,44 0,96 0,72 0,58 0,48 0,41 0,36 0,32 0,29 0,19 0,14 0,07
21| 3,36 1,68 1,12 0,84 0,67 0,56 0,48 0,42 0,37 0,34 0,22 0,17 0,08
24 | 384 1,92 1,28 0,96 0,77 0,64 0,55 0,48 0,43 0,38 0,26 0,19 0,10
27 | 432 2,16 1,44 1,08 0,86 0,72 0,62 0,54 0,48 0,43 0,29 0,22 0,11
30| 480 2,40 1,60 1,20 0,96 0,80 0,69 0,60 0,53 0,48 0,32 0,24 0,12
33| 528 2,64 1,76 1,32 1,06 0,88 0,75 0,66 0,59 0,53 0,35 0,26 0,13
36| 576 2,88 1,92 1,44 1,15 0,96 0,82 0,72 0,64 0,58 0,38 0,29 0,14
39| 624 3,12 2,08 1,56 1,25 1,04 0,89 0,78 0,69 0,62 0,42 0,31 0,16
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lout (A) 0,2 0,4 0,6 0,8 1 1,2 14 1,6 1,8 2 3 4 8

42| 672 336 224 168 1,34 112 09 084 075 067 045 0534 017
45] 720 360 240 18 1,44 120 103 09 080 072 048 036 0,18
48 | 768 384 2,56 1,92 1,54 128 1,10 09% 08 077 051 038 0,19
51| 816 408 2,72 2,04 1,63 1,3 1,17 1,02 091 082 054 041 0,20
54| 864 432 288 216 1,73 144 123 108 09 08 058 043 0,22
57| 912 45 304 228 1,82 1,52 1,30 1,14 1,00 091 061 046 0,23
60| 960 48 320 240 1,92 1,60 1,37 1,20 1,07 09 064 048 024
63| 1008 504 336 252 2,02 168 144 126 112 1,00 067 050 0,25
66 | 1056 528 352 264 211 1,76 1,51 1,32 1,17 1,06 070 053 026
69 | 11,04 552 368 276 221 184 158 1,38 123 1,10 074 055 0,28
72| 1152 576 384 288 230 192 165 144 128 1,15 077 058 0,29
75| 1200 600 400 300 240 200 1,71 150 1,33 120 080 0,60 0,30
78| 1248 624 416 312 250 208 1,78 156 1,39 125 083 062 031
81| 129 648 432 324 259 216 18 162 144 130 086 065 0,32
84| 1344 672 448 336 269 224 1,92 1,68 1,49 1,34 090 067 034
87| 1392 69 464 348 278 232 19 1,74 155 139 093 0,70 0,35
90| 1440 720 480 360 288 240 206 180 160 144 09 0,72 0,36
105 16,80 840 560 420 336 280 240 210 1,87 168 1,12 084 042
120 | 1920 960 640 480 384 320 274 240 213 1,92 128 096 048
135 | 21,60 1080 7,20 540 432 360 309 270 240 216 1,44 108 054
150 | 24,00 1200 800 600 480 400 343 300 267 240 160 1,20 0,60
165 | 26,40 1320 88 660 528 440 377 330 293 264 1,76 1,32 0,66
180 | 28,80 1440 960 7,20 576 480 411 360 320 2,88 1,92 144 0,72
195 | 31,20 1560 10,40 7,80 624 520 446 390 347 312 208 156 0,78
210 | 3360 16,80 11,20 840 672 560 480 420 373 33 224 168 084
225 | 3600 18,00 12,00 900 7,20 600 514 450 400 360 240 1,80 0,90
240 | 3840 1920 12,80 960 7,68 640 549 480 427 38 25 1,92 0,96
255 | 40,80 20,40 13,60 10,20 8,16 680 583 510 453 408 272 204 1,02
270 | 4320 21,60 14,40 10,80 864 720 617 540 480 432 288 216 1,08
285 | 4560 22,80 1520 11,40 9,12 7,60 6,51 5,70 5,07 4,56 3,04 2,28 1,14
300 | 48,00 24,00 16,00 12,00 9,60 800 68 600 533 480 320 240 1,20
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Annex C

(informative)

Example LED driver data

Table 5 lists an example of the documentation that is provided with a fixed-current driver having a single operating
point.

Table 5: Example LED driver data set

Minimum Rated Maximum
Current [mA] 600
Voltage [V] 15 54
Ripple current 6%

Table 6 lists an example of the documentation that is provided with a fixed-current driver having two operating
points.

Table 6: Example LED driver data set

Minimum Rated Maximum
Current [mA] 600
Voltage [V] 15 54
Ripple current 6%
Current [mA] 1400
Voltage [V] 15 54
Ripple current 6%

Table 7 lists an example of the documentation that is provided with a window driver.

Table 7: Example LED driver data set

Minimum Rated Maximum
Current [mA] 600 1400
Voltage [V] 15 54
Power [W] 10 50
Ripple current 6%
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Annex D

(informative)

Example LED module data

Table 8 lists an example of the documentation that is provided with a LED module having a single rated operating
point.

Table 8: Example LED module data set

Rated current: 380 mA Minimum Rated Maximum
Voltage [V] 44,2 46 50,2
Operating temperature [°C] 0 65 90
Luminous flux [Im] 2000

Maximum current: 450 mA

Table 9 lists an example of the documentation that is provided with a LED module having two rated operating
points.

Table 9: Example LED module data set

Rated current-1: 380 mA Minimum Rated Maximum
Voltage [V] 44,2 46 50,2
Operating temperature [°C] 0 65 90
Luminous flux [Im] 2000

CCT [K] 3000

Rated current-2: 450 mA Minimum Rated Maximum
Voltage [V] 45,0 48 51,0
Operating temperature [°C] 0 65 90
Luminous flux [Im] 2250

CCT [K] -

Maximum current: 500 mA
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Annex E

(informative)

LED driver and LED module matching

This section is a guideline for luminaire design.
E.1 Fixed-current driver

E.1.1 Single-fixed current
A single-fixed current driver and a LED module match if the following criterions is satisfied:
e The rated LED module current I.Leo matches the rated output current lrated Of the LED driver.

e The minimum and maximum LED voltages UminLep and UmaxLep are contained within the boundaries of
the output range of the LED driver.

E.1.2 Multiple-fixed currents
A multiple-fixed current driver and a LED module match if the following criterions is satisfied:
e The rated LED module current I.ep matches one of the rated output current lrates Of the LED driver.

e The minimum and maximum LED voltages UminLep and UmaxLep are contained within the boundaries of
the output range of the LED driver at the selected rated output current.

E.2 Window driver
A window driver and a LED module match if the following criterion is satisfied:

e The rated LED module current I.ep as well as the minimum and maximum LED voltages UminLep and
UmaxLED are contained within the boundaries of the output range of the window driver.
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