P24ALD-Series 100...900 mA Step-Up LED Driver

PHI-CON
e Power LED Driver with constant current output
e High efficiency up to 95 %
e Wide input voltage range
e Open circuit and short circuit protection
e Adjustable output current
e  On/Off - remote control input
e Standard 2" x 1" package
Model guide
Input Vin under voltage Output Output Output Ripple & Efficiency Capacity
Tvpe voltage protection voltage current power noise typ. load max.
yp range Lockin | Lock out| range
[Voc] Mtyp. | [V]typ. [Vod] [mAlnom. | [w]max. | [mV]max. (9] [UF]
P24ALD010 9..36 7.6 6.8 14...48 100 4.8 250 83...88 47
P24ALD015 9..36 7.6 6.8 14...48 150 7.2 350 86...91 100
P24ALD025 9..36 7.6 6.8 14...48 250 12 450 89...93 100
P24ALD030 9..36 7.6 6.8 14...48 300 14 450 89...94 100
P24ALD035 9..36 7.6 6.8 14...48 350 16.8 600 89.5...94 100
9..18 14...45
P24ALDO50 — o= 7.6 6.8 3. 18 500 24 650 90...95 47
9..18 14...38
P24ALD060 —— g~ 7.6 6.8 >3 18 600 28.8 650 91...95 47
9..18 14...32
P24ALDO70 —o=—¢ 7.6 6.8 >3. 18 700 33.6 700 91.5...95 47
P24ALD090 20...30 15.6 14.6 25...48 900 43.2 400 92...95 47
Specifications
Input Filter: Capacitor General
Enable input -EN- Pin 3 Switching frequency 370 kHz, typ.

On / Off Enable input “EN”

“On” Open EN-input
“Off” connected to “—Vin”

Control current “EN” input <15pA@ <3V UL8750
"Off" state idle input current | 1.3 mA @ Vin 9...32V Radiated emissions EN55015
8mA @ Vin 32...36 V EMS immunity EN61547
Input -DIM- Pin 2 ESD EN61000-4-2 perf. criteria A

(analog control mode)

Standard in accordance with

EN/IEC 60950-1
EN/IEC 61347-2-13

Radiated immunity

EN61000-4-3 perf. criteria A

“Off” state control voltage

0..03V

Fast transient *

EN61000-4-4 perf. criteria A

Control voltage Dim range 0.4...1.7 Vforlout: 0... 100 % Surge * EN61000-4-5 perf. criteria A
“On” state 1.7 ...5V (8 V max. absolute) Conducted immunity EN61000-4-6 pref. criteria A
Dim control current <1l5pA@0.4..1.7VDIM PEMF EN61000-4-8 pref. criteria A

Input -DIM- Pin 2
(PWM control mode)

Reliability calculated
(MIL-HDBK-217 F)

MTBF > 840 k hours

“On” state threshold level

0.4...5V (8V max. absolute)

Environmental

“Off” state threshold level

0..03V

Operating temperature

-40°C ... 85°C (with derating)

PWM-frequency

100 Hz ... 1 kHz

Storage temperature

-55°Cto +125 °C

Qutput

Maximum case temp.

+105°C

Current accuracy +5 % Thermal imdance 17 K/W @ free air convection
Over voltage protection 52V Humidity 95 % rel. Humidity
Short circuit protection Continuously Physical
Restart after short circuit After removed short circuit and Dimensions 26.1 x51.5x15.8 mm
an input voltage interruption Weight 38¢g

Softstart time, without C-load

50 ms, max.

Case material

Plastic, UL94-V0 rated

Temperature coefficient

+0.03%/°C

Potting material

Epoxy, UL94-VO rated
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Absolute maximum ratings

Soldering temperature

260°C, 10s, 1.5mm from case
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P24ALD-Series 100..900 mA Step-Up LED Driver

EMC circuit suggestion

AC Frontend optional _ 15 uH 5.6 mH P24ALD
_ +Vin 4 A 5A +out
~Vin o * 1 5 ﬁ
o—{2 |
|
6.5..25 V asopr EN :
0.1 uF 3
H 100 V I
O ® 4 6 (——o0
o L -Out \\
~Vin
Efficiency vs output load
Derating diagram Derating diagram Derating diagram
120 120 120
100 100 100
£ 80 £ 80 £ 0
: o : o : o
z S.0A. H S.OA. E S.0.A.
S 40 S 40 S 40
(e} (s} [s]
20 20 20
40 200 0 20 40 60 85 105 40 20 0 20 40 60 80 105 40 20 0 20 40 60 75 105
Ambient temperature [°C] Ambient temperature [°C] Ambient temperature [*C]
Under following conditions: Under following conditions: Under following conditions:
lout 100 mA, Vin 9_36 WV lout 250 mA, Vin 8. 18 v lout 350 mA, Vin 8. .18V
lout 150 mA, Vin 9...36 V lout 300 mA, Vin 8..18 V lout 500 mA, Vin 18...36 V¥
lout 250 mA, Vin 18..36 vV lout 500 mA, Vin 1836V lout 700 mA, Vin 18, 36 V
lout 300 mA, Vin 18...36 V
lout 350 mA, Vin 18..36 V
Derating diagram Derating diagram
120 120
100 100
£ 0 = s
% 60 % 60
z S.|0.A. H S.0.A.
S 40 3 40
(=] o
20 20
40 20 0 20 40 6070 105 40 20 0 20 40 65 80 105
Ambient temperature [*C] Ambient temperature [*C]
Under following conditions:
Undar following conditions: lout 900 mA, Vin 2030V
lout 500 mA, Vin 9...18 V
lout 800 mA, Vin 9...18 WV
lout 700 mA, Vin 9...18 V
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P24ALD-Series 100..900 mA Step-Up LED Driver

Dim application circuit analog

+Vin ©

(o

Analog input

Vom0.3V..1.7V
O—

-Vin o

P24ALD0O10 Output current vs. DIM-control voltage
at Vin 24 Vee and Viout 48 V max.

P24ALD
+Out
T v
Dim I
o |2 | p%
|
EN :
o—3 |
o— 4 6 —o0—
our W

P24ALD015 Output current vs. DIM-control voltage
at Vin 24 Voo and Viout 48 V max.
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P24ALD030 Output current vs, DIM-confrol voltage P24ALD035 Output current vs, DIM-coniral voltage
at Vin 24 Voo and Vout 48 V max. at Vin 24 Voo and Vout 48 V max.
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DIM control voltage [V] DIM control voltage [V]
P24ALD060 Qutput current vs, DIM-confrol voltage P24ALD0O70 Output current vs. DIM-confrol voltage
at Vin 24 Voc and Viout 48 Vmax. at Vin 24 Voc and Viout 48 V max.
SO0 900
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DIM control voltage [V]
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lout 0...100 %

P24ALD025 Output current vs. DIM-control voltage
at Vin 24 Voc and Vout 48 V max.
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DIM contrel voltage [V]
P24ALD050 Output current vs. DIM-control voltage
at Vin 24 Voo and Vout 48 V max.
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DIM control voltage [V]
P24ALD030 Output current vs. DIM-control voltage
at Vin 24 Voc and Viout 48 V max.
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P24ALD-Series 100..900

mA Step-Up LED Driver

PHI-CON

Dim circuit analog application via potentiometer and external stabilised 5V

P24ALD
+Out
+Vin o o—1 5
5V _ 4
220 k Dim I et
o— 2 I
Inom: 1.8V...5V |
Dim: 0.4..1.7 V |
EN
100k Off. <0.3V o—3 :
22k XZ
-Vin o o— 4 6
YR

Dim circuit analog application via potentiometer and voltage reference via TL431

*Vin o ? P24ALD
15k +Out
2.495V 1 5 —O—Xlz
| e
I
|
I
I
TL431 SIZ
-Vin © 6 —o—
our W
Dim circuit PWM application
P24ALD
+Out
+Vin o o—1 5 —oi
0V /5V level Dim I
[} o—-2 | \\
PWM input signal | lout 0...100 %
EN :
o—— o—3 I
Vin © o—4 6 —o—
our
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P24ALD-Series 100..900 mA Step-Up LED Driver

Dim circuit PWM application with signal level

PHI-CON
*Vin o ? P24ALD
56k +Out
T
12 k
|
) |\
2SK3018 :
EN |
PWM o—3 |
. 4.7V
input
300 mwW SZ
-Vin o o— 4 6 —o—
YR
Application circuit multi string
P24ALD
+Vin +out
o—1 50— -----"-"-------
Dim
o—12
N, 1\ AV
o— 4 6 j ————————————— S—F
-Vin -Out
Enable input, Under voltage protection
P24ALD
+Out
+Vin o o— 1 5 _O_SZ
Dim I
2SK3018 o—12 | \\
off — :
o—| EN |
On Enable input ] © 3 |
= v
-Vin o o—1 4 6 —o—
YRR
Rx Vin threshold Vin threshold Rx Vin threshold Vin threshold
Type lock in lock out Type lock in lock out
[kQ] vl vl [kQ] vl Y|
0 7.6 6.8 [ 15.6 14.6
P24ALD010 12 11 10.2 12 21.5 19.7
P24ALDO015 10 115 10.7 R TR 10 22.5 20.7
P24ALDO025 7.5 13 12.2 7.5 25.0 22.5
P24ALD030 4.7 16.2 15.4
P24ALDO035 3.3 20.5 19.7
P24ALD050 2.7 23.2 22.2
P24ALD060 2.4 25.0 24.0
P24ALD070 2.0 28.5 275
1.8 30.8 29.8
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P24ALD-Series 100..900 mA Step-Up LED Driver

P24ALD030 Efficiency vs Vin & Vout 14 V (4 LEDs)
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P24ALD030 Efficiency vs Vin & Vout 24.5 V (7 LEDs)
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P24ALDO30 Efficiency vs Vin & Vout 35 V (10 LEDs)
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P24ALD030 Efficiency vs Vin & Vout 45.5V (13 LEDs)
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P24ALDO30 Efficiency vs Vin & Vout 17.5V (5 LEDs)
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P24ALD0O30 Efficiency vs Vin & Vout 28 V (8 LEDs)
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P24ALDO30 Efficiency vs Vin & Vout 38.5 V (11 LEDs)
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P24ALD030 Efficiency vs Vin & Vout 49 V (14 LEDs)
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P24ALDO030 Efficiency vs Vin & Vout 21 V (6 LEDs)
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P24ALD030 Efficiency vs Vin & Vout 31.5V (9 LEDs)
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P24ALDO30 Efficiency vs Vin & Vout 42 V (12 LEDs)
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P24ALD-Series 100..900 mA Step-Up LED Driver

PHI-CON
Designation key
Nominal input voltage Series designation | Function Output current
P | PH-CON [24 [ 24V LD | LED Driver | 010 100 mA
015 150 mA
025 250 mA
030 300 mA
035 350 mA
050 500 mA
060 600 mA
070 700 mA
090 900 mA
Dimensions
- 51.5 >
= 45.72 -
_ri._ o1 50 —1
r-..:
[(e] ‘
L |o2 « —
bl I~ = o
S N Top view =
+— o3 N —|
r“: J
[(e]
—~——] o4 60 —
. .

2.

+—15.8 —

PHI-CON is a trademark of HY-LINE Holding GmbH.

i

21

Dimensions in mm

Pin tolerance = 0.05 mm

Pin pitch & lenght tolerance = 0.05 mm
Case tolerance: £ 0.5 mm

Pin assignment

+Vin
Dim
Enable
-Vin
+LED output
-LED output

oUW (N|-

Only for professional use by professionals! Not for resale or distribution to the general public in any way! Read the instructions

carefully before using!

Life Support Policy: HY-LINE does not authorize the use of any of its products for use in life support devices or systems without
the express written approval of an officer of the Company. Life support systems are devices which support or sustain life, and
whose failure to perform, when properly used in accordance with instructions for use provided in the labeling, can be reasonably
expected to result in significant injury to the user. Rev: 06.2016 f
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