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The PLED-S-xxxLF is a high efficiency step-down converter optimized to drive
high current LEDs. The control algorithm allows highly efficient and accurate
LED current regulation. The device operates from 7VDC up to 30VDC and
provides an externally adjustable output current and output power up to 8 Watts.
Compact DIP14 size allows designers to integrate this driver together with LED
module. UL-94V0 grade molded case with high grade filling material provide
excellent fire proof characters. Suitable also in mobile lighting system.

All specifications typical at Ta=25°C, nominal input voltage and full load unless otherwise specified

Input Specifications
Voltage Range
Input Filter

Output Specifications
Voltage (vin: 30V)

Current (Vin-Vout > 2V to 3V)
Short Circuit Protection
Ripple and Noise (20MHz limited)

General Specifications

Efficiency

Operating Frequency

Capacitive Load

Humidity

Reliability Calculated MTBF (MIL-HDBK-217F)

Physical Specifications
Case Material

Potting Material

Weight

Environment Specifications
Operating Temperature

Maximum Case Temperature
Storage Temperature

Cooling

Thermal Inpedance (Free Air Convection)
Temperature Coefficient

RoHS conform

7 — 30 VDC wide input
Capacitor

2-28VDC

See table (+ 5% Accuracy)

Reg. at Rated Output Current
200 mV p-p, max.

See Table, typ.
40 kHz — 380 kHz
47 uF, max.

95% rel H

> 5 Mhrs

Black Plastic (with Non-Conductive Base)
Epoxy (UL94V-0 rated)

~ 2.69, typ.

-40 to +85 °C (for 100%)

100°C

-40 to +125°C

Free Air Convection (10mm distance required)
35°C /W

+ 0.03%/°C, max.

Soldering 260°C, 10sec. max.
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PLED-S-300LF
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If you need other specifications, please ask.

Package / Pinning / Derating
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All dimensions are typical in millimeters (inches).
- Pin diameter: 1.0 +/-0.05 (0.04 +/-0.002)

- Pin pitch tolerance: +/-0.35 (+/-0.014)

- Case tolerance +/-0.5 (+/-0.02)

Specification may change without notice.

DIP14 — PLASTIC CASE

6.88
| «(0.27)»]

[— |

kﬂk\ 3.05
(0.12)

TEMPERATURE DERATING GRAPH
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75%

50%

OUTPUT POWER

25%

PIN CONNECTIONS
# SINGLE
1 - Vin
2 PWM/ON/OFF
7 - LED
8 + LED
14 + Vin
Others |Omitted
No connection between input
and output allowed!
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PWM DIMMING AND REMOTE ON/OFF CONTROL.:

( Leave it open if not used.)

DC ON: Open or 0.3V<Vadj<1.25V

DC OFF: Vadj<0.15V (Shutdown)

Max. Remote Pin Drive Current: 1 mA

Max. Quiescent Input Current in Shutdown Mode (Vin=30V) 25 uA
Recommended max. Operation Frequency: 1 kHz

Min. Switch ON / OFF Time: 200 ns

ANALOG DIMMING CONTROL.:

Input Voltage Range: 0.3V to 1.25V

Control Voltage Limits

ON: 0.2V-0.3V

OFF: 0.15V -0.25V

Max. Analog Pin Drive Current (Vadj = 1.25V): TmA

Note:

1.Note about the polarity of input power, reversed power supply may damage the circuit.

2.Leave the pin Vapy opened while not in use, Grounded can shut the driver off and connect to Vin
Power may burn the circuit.

Recommended additional input filter:

EN55022 CONDUCTIVE CLASS B FILTER SUGGESTION

#VIN = gy . +Vout
1 PLED-S-xxxLF 7 é} 1st LED

—__10uF - ;

2

¥ Last LED

-VIN ~°

VADJ Analogue Dim - Vout

PWM Dim/ON/OFF
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Typical application:

+Vin N
- Vin —1—]

PLED-S-xxxLF

2|

VADJ Analogue Dim

PWM Dim/ON/OFF

0.1uF

_Eptional

+Vout
Y 1 1st LED

¥ Last LED

- Vout

PEAK

electronics

+Vin =1
- Vin —1—1|

PLED-S-xxxLF

2

VADJ Analogue Dim

PWM Dim/ON/OFF

100uF - 330uF

PLED-S-xxxLF

o |
Vapy Analogue Dim
PWM Dim/ON/OFF

Output current adjustment by external DC control voltage:

+Vout

) f11st LED

PLED-S-xxxLF
+ 2V apy
DC ‘
GND
VADJ = R
VCTRL: +5V R1+

R1: 30K

R2: 10K

1.25V,
2

\VADS

Resistor dimming:

PLED-S-xxxLF|*

¥ Last LED

- Vout

X VCTRL
R2

+Vout

p 1stLED

ff Last LED

- Vout

4.7K

TL431

GND

+5V ~ +Vin

10K

+Vout

10K |PLED-S-xxxLF ’

VaDy

f§1stLED

= - Vout

The nominal output
current is given by:

300mA : Iout = M
0.327

350mA : Iout = M
0.28

By connecting a variable resistor between ADJ and GND, simple dimming can be achieved.
Capacitor Cadj is optional for better AC mains interference and HF noise rejection. Recommend
value of Cadj is 0.22uF.

CabpJs Raby ,

PLED-S-xxxLF

\VADJ

+Vout

j ‘4§1st LED

¥ Last LED

- Vout

The output current can be
determined using the equation:

300mA : Iout = (0.08/0.327)xRadj
(Radj +200k)
350mA : Iout = (0.08/0.28)xRadj

(Radj +200k)

4 : Last LED
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Output current adjustment by PWM control:

Directly driving ADJ input

A pulse width modulated (PWM) signal with duty
cycle DPWM can be applied to the

ADJ pin, as shown below:

+Vout
PWM PLED-S-xxxLF |° ,w 1stLED
1.25V 2 7 4
—=VabJ :
][ i
Last LED
GND
= - Vout
300mA : Tout = 2PPY™ ffor 0<Dpwm<1]
0.327
350mA : Tout = (11:% [for 0<Dpwm<1]

The diode and resistor suppress possible high amplitude
negative spikes on the ADJ input resulting from the drain-
source capacitance of the FET. Negative spikes at the
input to the device should be avoided as they may cause
errors in output current or erratic device operation.

Driving the ADJ input via open collector transistor
The diode and resistor suppress possible high
amplitude negative spikes on the ADJ input resulting
from the drain-source capacitance of the transistor.
Negative spikes at the input to the device should be
avoided as they may cause errors in output current, or
erratic device operation.

+Vout
10K, PLED-S-xxxLF %1 1st LED
PWM VaDJ
L ‘ i
Last LED
GND

- Vout

Driving the ADJ input from a microcontroller:
Another possibility is to drive the device from the open
drain output of a microcontroller. The diagram below
shows one method of doing this:

+Vout

10K,| PLED-S-xxxLF y 1st LED

AV ADY

MCU

1

A

Bl

¥ Last LED

- Vout

Output current adjustment by PWM control (Dimming):

To avoid visible flicker the PWM signal must be greater than 100Hz.

+Vin © I I 78L05
1395u\/F 1106L{/F 2 2 104
Vee  Reset 10K
Discharge I PWM
- Vin " 2sD1782K PLED-S-xxxLF
8 3 PIN2 (VADJ)
= Threshold Out 1N4148

PLED-S-xxxLF
PIN1

Output current adjustment by PWM control (Flash):

+Vin © TSLO
'IOuF—I— —L 1;uF—L VR

8 4

35V I 16V 100K

) Threshold

— 10uF
16V

Vce  Reset
Discharge

10K

PWM
PLED-S-xxxLF
PIN2 (VADJ)

1N4148

PLED-S-xxxLF
PIN1
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Output current adjustment by external DC control voltage:

1N4148

PLED-S-xxxLF

+Vout

6.2K EE\J/ i f}m LED
10K8 if: Last LED
+5V ~ +Vin “Vout
4.7K
) +Vout
10K OO’EJZT5V 1Nﬂ48 6.2K ¥I;I2\J’ PLED-S-xxxLF —i ; 1st LED
TL431 o | :
10KS 4¥Last LED
GND
Vout
+Vout
NOTE- 1Nﬂ48 6.2K \1";?\JI PLED-S-xxxLF ﬂ’lst LED
—_— Lt} - :
In this application, the LED modules of 10k3 J¥last LED
each LED drivers should be independent Vout
from electrical connection to the others
and input power - this is to prevent the T R e—r f—v":‘*mm
damaging to LED drivers also to avoid the P [ :
unnecessary interference among each % #YLastLED
LED module driven by the LED driver. - Vout
+Vout
1N&48 6.2K \1";?‘-; PLED-S-xxxLF ﬂ']st LED
Ll .
10Kg ;f\_ast LED
- Vout
1N4148 VADJ: | pED.SxxxLF [ ous
ny . 62K 125V i é}m LED
Ll
10K3 ¥ LastLED

Thermal feedback circuit:

- Vout

for the thermal feedback
circuit is not only dependent
on the choice of R2 and RS, T
but also on the amount of
heat sink area required to
extract heat from the LEDs.
To maximize the light output
at high ambient or operating
temperature conditions, the

The selection of components —e
il

R2
typ 10k

BZX284C6V2

R1
4.7K

14

electronics

PLED-S-xxxLF
\V/ADJ

+Vout

7

fbst LED

1

LEDs must have a sufficient
thermal extraction path, =

¥ Last LED

- Vout

otherwise the thermal control circuit will effect current drive reduction in non-optimal conditions. The
thermal control threshold point is set by adjusting R2. For this design, three values (33k, 22k and 10k)
were evaluated. These values were chosen to give break points at approximately 25°C, 40°C and
60¢C. Note that the light output will not continually dim to zero - the thermal control is applying DC
control to the ADJ pin and therefore has a dimming ratio from maximum Current of approximately 5:1.
Once the reduced DC level goes below the shutdown threshold of around 200mV, the LED drive
current will fall to zero and the LEDs will be extinguished. The slope of the current reduction is
determined by the beta value of the thermistor. The larger the beta value, the sharper will be the
resultant current control response. The slope of the current reduction is also affected by Q1's base
emitter voltage (VBE) variation with temperature.
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The PLED-T-xxxLF is a high efficiency step-down converter optimized to drive
high current LEDs. The control algorithm allows highly efficient and accurate
LED current regulation. The device operates from 7VDC up to 30VDC and
provides an externally adjustable output current and output power up to 24
Watts. Compact DIP16 size allows designers to integrate this driver together
with LED module. UL-94V0 grade molded case with high grade filling material
provide excellent fire proof characters. Suitable also in mobile lighting system.

All specifications typical at Ta=25°C, nominal input voltage and full load unless otherwise specified

Input Specifications
Voltage Range
Input Filter

Output Specifications
Voltage (Vin: 30V)

Current (Vin-Vout > 2V to 3V)
Short Circuit Protection

Ripple and Noise (20MHz limited)

General Specifications
Efficiency

Operating Frequency
Capacitive Load
Humidity

Reliability Calculated MTBF (MIL-HDBK-217F)

Physical Specifications
Case Material

Potting Material

Weight

Environment Specifications
Operating Temperature

Maximum Case Temperature

Storage Temperature

Cooling

Thermal Inpedance (Free Air Convection)
Temperature Coefficient

RoHS conform

7 — 30 VDC wide input
Capacitor

2-28VDC

See table

Reg. at Rated Output Current

250 mV p-p, max. (1000mA-300mV p-p, max.)

See Table, typ.
See Table

47 uF, max.
95% rel H

> 4.7 Mhrs

Black Plastic (with Non-Conductive Base)
Silicon (UL94V-0 rated)

~ 6.29, typ.

-40 to +85 °C (for 100%)

-40 to +71 °C (PLED-T-1000LF) (for 100%)
100°C

-40 to +125°C

Free Air Convection

40°C / W (500mA), 50°C / W (others)

+ 0.05%/°C, max. (1000mA: + 0.08%/C °max.)
Soldering 260°C, 10sec. max.
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D)
Q) o QOC’\ A o 0\\@(\("% N
o NG e PN Qlo
Order # \(\\)“NO\ oo N st\\)“\g %‘?;\\(\Q (;’\i\é\e‘m
PLED-T-500LF 7-30 2-28 500 +6% 70 - 330 95
PLED-T-600LF 7-30 2-28 600 £7% 55-320 95
PLED-T-700LF 7-30 2-28 700 £7% 55-320 95
PLED-T-1000LF 7-30 2-28 1000 £7% 50 - 300 95

If you need other specifications, please ask.

Package / Pinning / Derating

17.78
< (0.70) » o&
‘ 0o All dimensions are typical in millimeters (inches).
* 60 0 0 0 0o o o e - Pin diameter: 0.5 +/-0.05 (0.02 +/-0.002)
. 1 8 f - Pin pitch tolerance: +/-0.35 (+/-0.014)
© S i —~ - Case tolerance +/-0.5 (+/-0.02)
Sgs Bottom View &8 Specification may change without notice.
| 1e 9 ‘ AR S
f 79°°°0°0°n DIP16 — PLASTIC CASE
o N
: 0.50
(0.10) (0.02) 10.16
a—(0.40)»
PEAK ; &
Modelcode i 3
[ Datecode i —
23.40 , ““’t 3.05
(0.92) (0.12)
TEMPERATURE DERATING GRAPH
v 100% PIN CONNECTIONS
U i # SINGLE
S 75% o B 1,2 |- Vin
& @ 5 3 PWM/ON/OFF
z 50% A LS 7,8 [-LED
= 8 g 9,10 |+ LED
© 259% i 15,16 |+ Vin
o Others |Omitted
No connection between input
71 85 .
40 -20 0 20 40 60 80 100 and output is allowed!
AMBIENT TEMPERATURE (°C)
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PWM DIMMING AND REMOTE ON/OFF CONTROL.:

( Leave it open if not used.)

DC ON: Open or 0.3V<Vadj<1.25V

DC OFF: Vadj<0.15V (Shutdown)

Max. Remote Pin Drive Current: 1 mA

Max. Quiescent Input Current in Shutdown Mode (Vin=30V) 25 uA
Recommended max. Operation Frequency: 1 KHz

Min. Switch ON / OFF Time: 200 ns

ANALOG DIMMING CONTROL.:

Input Voltage Range: 0.3V to 1.25V

Control Voltage Limits

ON: 0.2V-0.3V

OFF: 0.15V -0.25V

Max. Analog Pin Drive Current (Vadj = 1.25V): 1 mA

Note:

1.Note about the polarity of input power , reversed power supply may damage the circuit.

2.Leave the pin Vapy opened while not in use , Grounded can shut the driver off and connect to Vin
Power may burn the circuit.

Recommended additional input filter:

EN55022 CONDUCTIVE CLASS B FILTER SUGGESTION

WIN ——— i —— + o
PLED-T-xxxLF Y } 1st LED

—10uF = ;

¥ Last LED

-VIN °

VADJ Analogue Dim - Vout

PWM Dim/ON/OFF



PEAK
App Notes electronics

Typical application:

Ry +Vout i +Vout
Ine [+ ﬂ n oT
PLED-T-xxxLF / 1st LED PLED-T-xxxLF
- Vin o——] 4 : - Vin —1—]
¥ Last LED
VADJ - VADJ -
Analogue D Analogue D
PWM Dim/ON/OFF - Vout PWM Dim/ON/OFF - Vout
AC 0.1uF [ " +Vout
U
5Vac | optional PLEDTooolF |, 1StLED
1 - e : _ !
21Vac 5
AC IN Last LED
VADJ Analogue Dim

100uF - 330uF PWM Dim/ON/OFF - Vout

Output current adjustment by external DC control voltage:

Vout +5V ~ +Vin
PLED-T-xxxLF f1 1st LED 47K 10K Wout
+ VaDy .
10K |PLED-T-xxxLF } 1st LED
DC : VADy f !
Last LED TL431 :
GND - 4¥ Last LED
- - Vout GND |
= - Vout
R2 The nominal output current is given by:
VerrL: £V VAR = Ri+ Rz VO 500mA : four = 203Vad]
0.197
R1: 30K +Vout _ 0.08xVadj
1.2y [PLEDT00LF[ ™ 34t LED 600mA : fout = —= =
R2: 10K [ : 0.08xVadj
: 700mA : lout = ———
4¥Last LED 0.1388
| 0.08xVadj
L - 1000mA : Iout = ————
Vout 0.095

Resistor dimming:

By connecting a variable resistor between ADJ and GND, simple dimming can be achieved.

Capacitor Cad; is optional for better AC mains interference and HF noise rejection. Recommend
value of Cadj is 0.22uF.

The output current can be determined
+Vout

PLED-T-xxxLF using the equation:

} 1st LED j
Cabs RapJ o, 4 S00mA - Tout = (0.08/0.197)xRadj
: (Radj +200k)

_ (0.08/0.165)xRadj

" (Radj +200k)

_ (0.08/0.1388)xRadj
"~ (Radj +200k)

_ (0.08/0.095)xRadj
"~ (Radj +200k)

¥ Last LED | 600mA : four

L - Vout 700mA : Tout

1000mA : Iout
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Output current adjustment by PWM control:

Directly driving ADJ input Driving the ADJ input via open collector transistor
A pulse width modulated (PWM) signal with duty The diode and resistor suppress possible high
cycle DPWM can be applied to the amplitude negative spikes on the ADJ input resulting
ADJ pin, as shown below: from the drain-source capacitance of the transistor.
+Vout Negative spikes at the input to the device should be
PWM PLED-T-xxxLF /i 1st LED avoided as they may cause errors in output current, or
1-25VH H ——Vsos & erratic device operation.
ov : +Vout
Last LED 10K | PLED-T-xxxLF Y } 1st LED
GND g PWM \V/ADJ :
= - Vout nn 5
Last LED
500mA : Iout = O1Dpwm gy 0<Dpwm<1] GND [
0.197 - Vout
600mA : Iout = 0.1Dpwm [for 0<Dpwm<1]
0.165
0.1Dpwm Driving the ADJ input from a microcontroller:
700mA : Iout = 01388 [for 0<Dpwm<I] Another possibility is to drive the device from the open
0.1D om drain output of a microcontroller. The diagram below
1000mA : lout = ﬁ [for 0<Dpwm<1] shows one method of doing this:
' +Vout
PLED-T-xxxLF } 1st LED
The diode and resistor suppress possible high amplitude McU L%VADJ 4 !

negative spikes on the ADJ input resulting from the drain-
source capacitance of the FET. Negative spikes at the

Bl
Ll

¥ Last LED

input to the device should be avoided as they may cause
errors in output current or erratic device operation. L - Vout
Output current adjustment by PWM control (Dimming):
To avoid visible flicker the PWM signal must be greater than 100Hz.
+Vin o 78L05
10uF —]— —L 10uF + 8| 4 _L 104
35V I 16V I Voc  Reset I 10K PWM
Discharge
- Vin 1N4148 ElL;!EaD(_\IXmLF
8 Threshold out |2 1N4148
Trigger Cri_V 5 E:}E.ID;-XXXLF
GND ’
104 NE 555 1 1 104 L
Output current ad'ustment by PWM control (Flash):
+Vin o [78L05]
1305u\/F_]_ _L 1106u\/rF_-L 1\(§§K 8 4 J_104
V I I ’ Disz::‘\cacrge Reset l oK PWM
-vin @ ) . L PIND (VAD)
EZK Threshold Out 1N4148
2 5 PLED-T-xxxLF
PIN1,2

" 10uF NE 555 1
[ 16V

|+
=
@
«Q
[
o}
z
o
Q
<
l}—H——J
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Output current adjustment by external DC control voltage:

VADY : +Vout
1N‘;€45 6.2K 1.zsv'@1sum
| —

10K ,f Last LED

- Vout

ouT: "—j*v"“‘
N 1N4148 VADJ :| PLED-T-xxxLF
10K |9~ 6.2K 1st LED
0~2.5V B 128 | 4 Y
TL431

10K ,f' Last LED
GND

- Vout

TNATAS o Yoau'| PEDTXF *VO:( 1stLED
NOTE: » Lo :
. . . 10K: H

In this application, the LED modules of FYLastLED

each LED drivers should be independent L o vout
from electrical connection to the others ' ot
and input power - this is to prevent the ez ¥§?¢:@I_|Z1S‘LED
damaging to LED drivers also to avoid the 10K fitasien
unnecessary interference among each i

LED module driven by the LED driver.

+5V ~ +Vin

- Vout

+Vout
O W \1’@ .
N—Nv— 205 T

10K ifLas( LED
L

- Vout

1N4148 VADJ: | piED.-T-xxxLF +Voul1 LED
> 60K 125V e 4y st

10K ifLas( LED

3 - Vout

Thermal feedback circuit:

The selection of components
N for the thermal feedback circuit
+Vout is not only dependent on the
10K | PLED-T-xxxLF /} 1st LED choice of R2 and R3, but also
: on the amount of heat sink

R2

typ 10k \/ADy

AN

BzX284C6V2 5 area required to extract heat
R3 Last LED from the LEDs. To maximize
10K o the light output at high ambient
B 3900 - Vout or operating temperature

conditions, the LEDs must
LT Thermallyconnested; have a sufficient thermal
extraction path otherwise the thermal control circuit will effect current drive reduction in non-optimal
conditions. The thermal control threshold point is set by adjusting R2. For this design, three values
(33k, 22k and 10k) were evaluated. These values were chosen to give break points at approximately
25°C, 40°C and 60°C. Note that the light output will not continually dim to zero - the thermal control is
applying DC control to the ADJ pin and therefore has a dimming ratio from maximum current of
approximately 5:1. Once the reduced DC level goes below the shutdown threshold of around 200mV,
the LED drive current will fall to zero and the LEDs will be extinguished. The slope of the current
reduction is determined by the beta value of the thermistor. The larger the beta value, the sharper will
be the resultant current control response. The slope of the current reduction is also affected by Q1's
base emitter voltage (VBE) variation with temperature.
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The PLED-T-xxxKA is a high efficiency wire connected step-down converter
optimized to drive high current LEDs. The control algorithm allows highly
efficient and accurate LED current regulation. The device operates from 7VDC
up to 30VDC and provides an externally adjustable output current and output
power up to 24 Watts. Compact DIP16 size allows designers to integrate this
driver together with LED module. UL-94V0 grade molded case with high grade
filling material provide excellent fire proof characters. Suitable also in mobile
lighting system.

All specifications typical at Ta=25°C, nominal input voltage and full load unless otherwise specified

Input Specifications
Voltage Range
Input Filter

Output Specifications
Voltage (vin: 30V)

Current (Vin-Vout > 2V to 3V)
Output Current Accuracy
Output Power

Ripple and Noise (20MHz limited)

General Specifications

Efficiency

Operating Frequency

Capacitive Load

Humidity

Reliability Calculated MTBF (MIL-HDBK-217F)

Physical Specifications
Case Material

Potting Material

Lead Wires

Weight

Environment Specifications
Operating Temperature

Maximum Case Temperature
Storage Temperature

Cooling

Thermal Impedance (Free Air Convection)

Temperature Coefficient
RoHS conform

7 — 30 VDC wide input
Capacitor

2-28VDC

See table

1 6% (350mA) / £ 8% (others)
See Table, max.

200 - 300 mV p-p

See Table, typ.
See Table

47 uF, max.
95% rel H

> 5 Mhrs

Black Plastic (with Non-Conductive Base)
Epoxy / Silicon (UL94V-0 rated)
UL 1015/ CSA TEM (22AWG 600V 105°C)

~11 g, typ.

-40 to +85 °C (for 100%)

-40 to +71 °C (1000mA type, for 100%)
105°C

-40 to +125°C

Free Air Convection (10mm distance required)
35°C / W (350mA)

40°C / W (500mA),

50°C / W (700 / 1000mA)

+ 0.03%/°C (350mA) / = 0.08%/ °C (others)
Soldering 260°C, 10 sec. max.
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O\ Qgc’\ N 00 N
QQ\\,&’%\O < 0\\%%%\ \G\)“e(\\\‘“ . Qe &\(\ggeﬂ\)e . o
Order # W o os®® ?0\‘&‘ ow® S\t
PLED-T-350KA 7-30 2-28 350 6% 8 40 - 370 95
PLED-T-500KA 7-30 2-28 500 8% 14 70 - 330 95
PLED-T-700KA 7-30 2-28 700 £8% 20 55 - 320 95
PLED-T-1000KA 7-30 2-28 1000 8% 24 50 - 300 95
If you need other specifications, please ask.
Package / Pinning / Derating
T All dimensions are typical in millimeters (inches).
PEAK - Wire core diameter: 0.75 mm +/-0.05
81 - Wireoutside diameter: 2.4 mm +/-0.05
Modelcode < o - Wire length: 100 + 10mm stripped & tinned ( 5 total)
= - Case tolerance +/-0.5
PY Datecode i Specification may change without notice.
23.40 DIP16 - PLASTIC CASE
(0.92)
19.60
077 »|
BT ®
N ® Side View (3D)
S ‘of. Bottom View ‘
- 28 23
gyic O if S 8¢
0.50
(0_02)## T Stripped and Tinned f

TEMPERATURE DERATING GRAPH

o 100% PIN CONNECTIONS
w - 1 (black) |- Vin
5 75% S4B 2 (white) [PWM/ON/OFF
& | [ 8 (blue) |-LED
2 50% o 9 (yellow) |+LED
5 gl e 16 (red) |+ Vin
© 25% > = No connection between input
S and output is allowed!
7185
-40 20 0 20 40 60 80 100

AMBIENT TEMPERATURE (°C)
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PWM DIMMING AND REMOTE ON/OFF CONTROL.:

( Leave it open if not used.)

DC ON: Open or 0.3V<Vadj<1.25V

DC OFF: Vadj<0.15V (Shutdown)

Max. Remote Pin Drive Current: 1 mA

Max. Quiescent Input Current in Shutdown Mode (Vin=30V) 25 uA
Recommended max. Operation Frequency: 1 kHz

Adjust Output Current 1% to 100%

ANALOG DIMMING CONTROL:

Input Voltage Range: 0.3V to 1.25V

Adjust Output Current (Vin — Vout <20V) 25% to 100%
Control Voltage Limits

ON: 0.2V-0.3V

OFF: 0.15V -0.25V

Max. Analog Pin Drive Current (Vadj = 1.25V): 1 mA

Note:

1.Note about the polarity of input power , reversed power supply may damage the circuit.

2.Leave the pin Vapy opened while not in use , Grounded can shut the driver off and connect to Vin
Power may burn the circuit.

Recommended additional input filter:

+VIN " A A " W

seuH | | L4 +Vout
\x\ — 10uF ::4?uF . PLED ) f; 1st LED
TVS C1 Co | E
-VIN 4 Last LED
1210,108M/35V X5R VAD) +—

(Analogue Dim - Vout
PWM Dim/ON/OFF



App Notes

for PLED-T-xxxKA

Typical application:

+Vin N
- Vin —1—]

PLED

+Vout

‘_;1 1st LED

VADJ

Analogue Dim
PWM Dim/ON/OFF

¥ Last LED

- Vout

ACIN
0.1uF
5Vac _|optional
: — -
21Vac
AC IN

+Vin M
- Vin o—1—|

PLED

+Vout

PEAK

electronics

VADJ

Analogue Dim
PWM Dim/ON/OFF

- Vout

100uF - 330uF

PLED

o— |
Vapy Analogue Dim
PWM Dim/ON/OFF

Output current adjustment by external DC control voltage:

+Vout
PLED /¥ 15t LED
+ VaDy 7 :
DC :
Last LED
GND
= - Vout
VADJ = R X VCTRL
VCTRL: +5V R1+R2
R1: 30K +Vout
12sv| PLED /9 IStLED
R2: 10K Vaos :
ff‘ Last LED
= - Vout

Resistor dimming:

+5V ~ +Vin

4.7K
10K

+Vout

,}} 1st LED

¥ Last LED

- Vout

+Vout
fi 1st LED

TL431

GND

4 : Last LED

- Vout

loutxVadj

lout(nom) = 125

The nominal output current is given by:

By connecting a variable resistor between ADJ and GND, simple dimming can be achieved.
Capacitor Cadj is optional for better AC mains interference and HF noise rejection. Recommend

value of Cadj is 0.22uF.

' PLED

\/ADJ

Caps RapJ

+Vout
‘4}. 1st LED

[

¥ Last LED

- Vout

using the equation:

Tout (nom) = loutxRadj

(Radj +200k)

The output current can be determined

If the value of Rabyis 0 to 2M ohm, the maximum adjust range of output
current is 25% to 90%. (For Vin-Vout<20Vdc)
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Output current adjustment by PWM control:

Directly driving ADJ input

A pulse width modulated (PWM) signal with duty
cycle DPWM can be applied to the

ADJ pin, as shown below:

+Vout

PWM PLED %i 1st LED

1.25V
—Vaby
UL

GND

¥ Last LED

- Vout

lout(nom) = loutxDpwm

[If PWM freq. <500 Hz, for 0<Dpwm<1]
[If PWM freq. >10 kHz, for 0.16<Dpwm<1]

Driving the ADJ input via open collector transistor
The diode and resistor suppress possible high
amplitude negative spikes on the ADJ input resulting
from the drain-source capacitance of the transistor.
Negative spikes at the input to the device should be
avoided as they may cause errors in output current, or
erratic device operation.

+Vout
PLED }13’[ LED
4
PWM 10K \ZLY 7 :
UL :
Last LED
GND 1
= - Vout

Driving the ADJ input from a microcontroller:
Another possibility is to drive the device from the open
drain output of a microcontroller. The diagram below
shows one method of doing this:

+Vout
PLED }1st LED
The diode and resistor suppress possible high amplitude McU L%VADJ 4 !
negative spikes on the ADJ input resulting from the drain- i :
source capacitance of the FET. Negative spikes at the A j Last LED
input to the device should be avoided as they may cause
errors in output current or erratic device operation. L - Vout
Output current adjustment by PWM control (Dimming):
To avoid visible flicker the PWM signal must be greater than 100Hz.
+Vin © _]_ _L 78L05 _J_
+
1305u\/F 1106L{/’F \? R 4 I 104
cC eset 10K
ischarge PWM
- Vin O{ I I INa148 preeharg :WireZ(Vadj)
g Threshold Out
Trigger Crt_V Wire 1
GND
1104 NE 555 1 j:]: L
Output current ad'ustment by PWM control (Flash):
+Vin © [78L05]
1DuF—]— —L 10uF—-L 1\5& 8 4 'J_104
I5v 16V 7] Vce Reset I 10K PWM
-Vin % I I pischarge Wire 2 (Vad)

»

5 Threshold Out

— 10uF
16V

|+

Wire 1
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Output current adjustment by external DC control voltage:

VADY : +Vout
1N‘;€45 6.2K 1.zsv'@1sum
| —

10K ,f Last LED

- Vout

ouT: "—j*v"“‘
N 1N4148 VADJ :| PLED-T-xxxLF
10K |9~ 6.2K 1st LED
0~2.5V B 128 | 4 Y
TL431

10K ,f' Last LED
GND

- Vout

TNATAS o Yoau'| PEDTXF *VO:( 1stLED
NOTE: » P ;
. . . 10K: H

In this application, the LED modules of #YLastieD

each LED drivers should be independent L o vout
from electrical connection to the others ' ot
and input power - this is to prevent the ez ¥§?¢:@I_|Z1S‘LED
damaging to LED drivers also to avoid the 10K fitasien
unnecessary interference among each i

LED module driven by the LED driver.

+5V ~ +Vin

- Vout

+Vout
1N4148 6.2K \1/2?3: PLED-T-xxxLF ; 1st LED
N—Nv——Lm |: T

10K ifLas( LED
L

- Vout

1N4148 VADJ: | piED.-T-xxxLF +Voul1 LED
> 60K 125V e 4y st

10K ifLas( LED

3 - Vout

Thermal feedback circuit:

The selection of components
N for the thermal feedback circuit
+Vout is not only dependent on the
10K | - _PLED /} 1st LED choice of R2 and R3, but also

R2

P10k 7 on the amount of heat sink
Bzxzsacevz : area required to extract heat
R3 ¥ Last LED from the LEDs. To maximize
K istor the light output at high ambient
B 3900 - Vout or operating temperature

conditions, the LEDs must
LT Thermallyconnested; have a sufficient thermal
extraction path otherwise the thermal control circuit will effect current drive reduction in non-optimal
conditions. The thermal control threshold point is set by adjusting R2. For this design, three values
(33k, 22k and 10k) were evaluated. These values were chosen to give break points at approximately
25°C, 40°C and 60°C. Note that the light output will not continually dim to zero - the thermal control is
applying DC control to the ADJ pin and therefore has a dimming ratio from maximum current of
approximately 5:1. Once the reduced DC level goes below the shutdown threshold of around 200mV,
the LED drive current will fall to zero and the LEDs will be extinguished. The slope of the current
reduction is determined by the beta value of the thermistor. The larger the beta value, the sharper will
be the resultant current control response. The slope of the current reduction is also affected by Q1's
base emitter voltage (VBE) variation with temperature.



PLED-xxxLF

Rev.04-2009

PMHLED-SERIES

v High Power LED Driver

v Step-Down Converter
v" Constant Current
v High Efficiency

v" Dimming Function(PWM/Analog)
v" Remote Control(Separate Pin)

PEAK

electronics

Mainzer StraBe 151-153
D-55299 Nackenheim

Tel. +49 6135 7026-0
Fax: +49 6135 931070
www.peak-electronics.de
peak@peak-electronics.de

All specifications typical at Ta=25°C, nominal input voltage and full load unless otherwise specified

Input Specifications
Voltage Range

Output Specifications
Output Voltage

Output Current

Short Circuit Protection
Open Protection
Ripple and Noise

General Specifications
Efficiency

Operating Frequency
Capacitive Load
Humidity

Physical Specifications
Case Material

Potting Material

Weight

Environment Specifications
Operating Temperature
Maximum Case Temperature
Storage Temperature

Cooling

RoHS conform

5 —36 VDC Wide Input (24V Recommended)

2-32VDC

See table (+ 2% Accuracy)
Regulated at Rated Model Current
No Load

120 mV p-p, max.

See table, typ.
260 kHz

100 uF, max.
95% rel H

Non Conductive Black Plastic (UL94V-0 rated)
Epoxy (UL94V-0 rated)

~10g, typ.

-40 to +85 °C (for 100%)

100°C

-40 to +125°C

Free Air Convection (10mm distance required)
Soldering 260°C, 10sec. max.



Selection Guide

Order #

PLED-300LF
PLED-350LF
PLED-500LF
PLED-600LF
PLED-700LF
PLED-800LF
PLED-900LF
PLED-1000LF
PLED-1100LF
PLED-1200LF

A Q()G\ N
e N o Ve ot P
\“Q\)\ 0\)\\)“ 0\3\9\) {O®
5-36 2-32 300 96
5-36 2-32 350 96
5-36 2-32 500 96
5-36 2-32 600 96
5-36 2-32 700 96
5-36 2-32 800 96
5-36 2-32 900 96
5-36 2-32 1000 96
5-36 2-32 1100 96
5-36 2-32 1200 96

If you need other specifications, please ask.

Package / Pinning / Derating

PEAK

electronics

27.94
(1.10)
— o0 o o o o o oo
1 12
33
S g
24 13
| 0O o o o o o oo
| | 1]
—» \ [ *‘ég
2.54 (0.02)
(0.10)

20.30
(0.80)

D R—

-

PEAK

Modelcode

Datecode

All dimensions are typical in millimeters (inches).
- Pin diameter: 1.0 +/-0.05 (0.04 +/-0.002)
- Pin pitch tolerance: +/-0.35 (+/-0.014)

- Case tolerance +/-0.5 (+/-0.02)

Specification may change without notice.

DIP24 PLED — PLASTIC CASE

3.80
(0.15)

10.20
<(0.40) ™

lg—

OUTPUT POWER

100%

75%

50%

25%

TEMPERATURE DERATING GRAPH

-40

-20

0

5
20 40 60 80

AMBIENT TEMPERATURE (°C)

100

PIN CONNECTIONS
# SINGLE
1 Cirl.

2 - Vin

3 - Vin

9 N.C.

11 N.C.

14 LED +
16 LED -
22 +Vin

23 +Vin

24 DIM
Others |Omitted




App Notes

REMOTE ON/OFF:

(Leave open if not in use)

Input Range: 0-12VDC
Digital Control:

Analog Control:

Max. PWM Frequency: 200Hz
DC ON: Open or 0V<Vr<0.6V

PEAK

electronics

DC OFF: 0.6V<Vr<5V (1mA, max.)

DIMMING CONTROL.:

(Leave open if not in use)

Digital Control:
Analog Voltage:

PLED-600 - 1200:

Max PWM Frequency 200Hz (10% - 90%)
PLED-300/350/500: 0 — 4.5 VDC, 1mA max. (0% - 100%)
0-5.5 VDC, 1mA max. (0% - 100%)

+Vin
Dimming —_L——| |
o.oﬁ:FI Dim Vin+ LED+ I— *§
{1 analos oin te ot v PLED ! NO.1 LED
On/Off Gnd TED- §
On/Off ——— Last LED
(Leave open if not used)
Gnd
+Vin
Dimming ] — |
*i °~°1“FI Dim Vin+ LED+ ] *\
Dimming Control: = - P L E D H \
?{Ilgx; l;w)Freq. 200 kHz ' NO.] LED
PR | on ou e X
onoff —1
(Le:lve open if not used) LaSt LED
Gnd
CAPACITOR EXAMPLES: (Class B Filter Suggestion)
+Vin 47uH 1
Dim Vin+ LED+ I *\
Lo _Luowr PLED X
T T NOT DIMMED { NO.1 LED
On/Off Gnd LED RS
-Vin I I}st LED
+Vin 128uH 1
Dim Vin+ LED+ | *\
=" el PLED : 1\:) 1 LED
DIMMED i \
On/Off_Gnd
-Vin T N

Last LED



App Notes

PLED-300LF

Variation of DIM Input Voltage and Output
Output Current Current

™A 350
300 [—AR0!
250 | \
221
200
150 147
100 \
76
50

0 1 1 1 1 — %_1
ov 1% 2v 3V 4V 5V

—— Output Current

DIM Input Voltage

PLED-500LF

Variation of DIM Input Voltage and Output

Current
Output Current

(mA) 600

500 —A820

400 |

300 f \ 287

200 - \ 181

100

ov 1V 2V 3V 4V 5V
DIM Input Voltage|

—4— Output Current

PLED-700LF

PEAK

electronics

PLED-350LF

Variation of DIM Input Voltage and Output

Output Current Current
™A 400

350 | %

300 | a4

250 |

200 | \{

150 - 138

100 f \

50 | K

0 S g

ov 1% 2V 3V 4V 5V

DIM Input Voltage

PLED-600LF

Variation of DIM Input Voltage and Output

Output Current Current

™A 200

600 629

500 485

400

348
300

200 220

100 K
0 ‘ ‘ ‘ ‘ ~. o

ov Vv 2V 3V 4V 5v

DIM Input Voltage

—4— Output Current

PLED-800LF

Variation of DIM Input Voltage and Output Current
Output Current
(mA) 800

700 | AIM
600

570
500

400

432

300 297

200 | \
163

100
o ‘ ‘ ‘ ‘ L2 o
ov 1V 2V 3V 4V 5V 6V

DIM Input Voltage|

—— Output Current

Variation of DIM Input Voltage and Output Current

Output Current
(mA) 900

800 - %

700 728
600 -
500 -
400 383
300 \

200 218
100

3
0 . . . . . ‘\ .

558

ov 1V 2v 3V 4V 5V 6V
—i— Output Current

DIM Input voltage
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PLED-900LF

PEAK

electronics

PLED-1000LF

Variation of DIM Input Voltage and Output Current

Qutput Current
(mA) 1000
900 | AS20

800
700
600
500
400
300 | \
200 185
100 86

0 . . . . . =, ol

ov v 2v 3V av 5V 6V
—a— Output Current

730

550

DIM Input voltage|

Variation of DIM Input Voltage and Output

Output Current Current

mA) 1200

1000 ——AJ1020

800 814

600 | \
453

400

200 | \
2
0 : ‘ ‘ ‘ e NN

ov 1V 2V 3V 4V 5V 6V

—i— Output Current

DIM Input voltage

PLED-1100LF

PLED-1200LF

Variation of DIM Input Voltage and Output Current

Output Current
(mA)

1110
1000

900

800
705

600

517
400

317
200

105
0 I I I I I ) o

ov v 2V 3V 4V 5V 6V
—— Output Current

DIM Input voltage

Variation of DIM Input Voltage and Output
Output Current Current
™A 1400

1200 | \
1000 | 986
800 797

600 \ 591

400 85

200
118

0 . . . . . h g
ov 1V 2V 3V 4V 5V 6V

—— Output Current

DIM Input woltage




PLED-SD-xxxLF

SMDLED-SERIES Rev.02-2010
v High Power LED Driver

v’ Step-Down Converter

v" SMD Package

v Constant Current

v High Efficiency

v" Dimming Function(PWM/Analog)
v" Remote Control

PEAK

electronics

Mainzer StraBe 151-153
D-55299 Nackenheim

Tel. +49 6135 7026-0
Fax: +49 6135 931070
www.peak-electronics.de
peak@peak-electronics.de

The SMDLED Series are step-down constant current source
designed for driving high power LEDs. Following output currents
are available: 300mA, 350mA, 500mA ,600mA, 700mA.
SMDLED series is fully featured with very high efficiency, wide
input voltage range, high ambient operating temperature, PWM
dimming or Remote ON/OFF.

All specifications typical at Ta=25°C, nominal input voltage and full load unless otherwise specified

Input Specifications
Voltage Range
Filter

Output Specifications
Output Voltage (Vin = 36V)
Output Current

Current Accuracy / Stability
Short Circuit Protection
Temperature coefficient

General Specifications
Efficiency

Capacitive Load

MTBF (MIL-HDBK-217F @ 25°C)

Physical Specifications
Case Material
Weight

Environment Specifications
Operating Temperature

Maximum Case Temperature
Storage Temperature
Cooling

RoHS

5 —36 VDC Wide Input (24V Recommended)
Capacitor

2-32VDC

See table (Vin - Vout > 1.5-4 V)

+ 5%, typ. (Vin=24V, 5 LED’s / 1-5 LED’s)
Continuous

+0.03% / C°, max. (-40°to +71°C)

See table, max.
470 uF, max.
> 2000 kHrs

Epoxy Resin (UL94V-0 rated)
~ 4.5, typ.

-40 to +85 °C (for 100% / 300 - 350mA)

-40 to +71 °C (for 100% / 500 - 700mA)
100°C

-55to +125°C

Free Air Convection (10mm distance required)
Soldering 240°C (10sec), max.
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Selection Guide SIECLROnics
A Q()G\ N
q 0\\'2)(56 N o 0\\f<>%e\ X \)“6“\\ o Qlo\

Order # o oo e e
PLED-SD-300LF 5.5-36 (hom. 24) 2-32 300 95
PLED-SD-350LF 5.5-36 (hom. 24) 2-32 350 95
PLED-SD-500LF 5.5-36 (nom. 24) 2-32 500 95
PLED-SD-600LF 5.5-36 (hom. 24) 2-32 600 95
PLED-SD-700LF 5.5-36 (hom. 24) 2-32 700 95

If you need other specifications, please ask.

Package / Pinning / Derating

- 23.86
(0.94)
Fiﬂ 784,‘ < 800 ] » < Peak Temp 240°C
0.70 (0.32) i0secHas
T B0 aa o~
oL PEAK I 5
R Modelcode S o 1501
m /
® Datecode # E o]/
1 7 8 £ /!
il 1.02 2.54 WY K ’
1< (004)  (0.10) T a0}/
All dimensions are typical in millimeters (inches). o

- Pin pitch tolerance: +/-0.35 (+/-0.014) .
- Case tolerance +/-0.5 (+/-0.02) SMDLED-Series

Specification may change without notice.

Time (sec.)

TEMPERATURE DERATING GRAPH

PIN CONNECTIONS
£ 100% 7 LED
g, ol 1 GND
§ 75% e 7 ON/OFF/PWM
| |
E rno L 8 LED -
2 50% 38 9 LED 1
3 25% Al 10 N.C.
16 + Vin
5

8
40 220 0 20 40 60 " 80 100
OPERATING TEMPERATURE (°C)

Note:

1. Operation under minimum load will not damage the converter. (May not meet all listed specification)
2. All specifications measured @Ta=25°C, humidity <75%, nominal input voltage and rated output
load unless otherwise specified.

3. In this datasheet, all the test methods of indications are based on corporate standards.

4. Only typ. models listed. Other models may be different, please contact our technical service
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REMOTE ON/OFF:

(Leave open if not in use)

ON: Openor 2.8V <Vc <6V
OFF: Vc < 0.6V

Remote Pin Current: 1mA (Vc=5V)

Quiescent Input Current: 800uA (Vin=24V, Vc < 0.6V) in Shutdown mode

DIMMING CONTROL.:

(Leave open if not in use)

Digital Control: Max PWM Frequency 10 kHz

PWM Digital Control Signal PWM Digital Control Signal PW Digital Control Signal
1 1 1 N M B
(I —— [ p— L L L 0
Output current Cutput current{LED appears bright) Output current(LED appears dim)
1 17 ] M M
— 0 — L L L 0

This is a PWM type digital dimming, which you can control the output current by adjusting the pulse
width of the PWM signal.

lo_set=lo_normxD

lo_set refres to the wanted output current value.

lo_norm refers to the rated output current

D refers to the pulse width of the PWM signal
For example: we assume the rated output current is 300mA and wanted output current is 150mA, then
the pulse width should be 0.5 from the equation above. That is say if we keep the pulse width of PWM
signal at 0.5, the output current will be kept at 150mA. It is natural for the driver to generate a audibly
noise in dimming process, because the frequency of the control circuit is within human audibly range
(20Hz~20KHz).

i 16
1N O—— 9
PLED-SD-oxLF & In actual use, if necessary to protect
NO — ual use, i y
GNO 1 8 1stLED H‘Q' LED, a PTC of positive temperature
' ; coefficient may be connect to the input
7 : end of every channel or all
AL Last LECW 5 channels, as shown on the left hand
& - N side.




PLED-S- 500LF
PLED-S- 700LF

PMLEDS-SERIES
v DIP14 Package
v’ Step-Down Converter
v Constant Current

v High Efficiency

v" Dimming Function

v" Remote On/Off Control

Rev.03-2010

PEAK

electronics

Mainzer StraBe 151-153
D-55299 Nackenheim

Tel. +49 6135 7026-0
Fax: +49 6135 931070
www.peak-electronics.de
peak@peak-electronics.de

The PLED-S-xxxLF is a high efficiency step-down converter optimized to drive
high current LEDs. The control algorithm allows highly efficient and accurate
LED current regulation. The device operates from 7VDC up to 30VDC and
provides an externally adjustable output current and output power up to

14 /20 Watts. Compact DIP14 size allows designers to integrate this driver
together with LED module. UL-94V0 grade molded case with high grade filling
material provide excellent fire proof characters.

All specifications typical at Ta=25°C, nominal input voltage and full load unless otherwise specified

Input Specifications
Voltage Range
Input Filter

Output Specifications
Voltage (vin: 30v)

Current (Vin-Vout > 2V to 3V)
Short Circuit Protection
Ripple and Noise (20MHz limited)

General Specifications

Efficiency

Operating Frequency

Capacitive Load

Humidity

Reliability Calculated MTBF (MIL-HDBK-217F)

Physical Specifications
Case Material

Potting Material

Weight

Environment Specifications
Operating Temperature

Maximum Case Temperature
Storage Temperature

Cooling

Thermal Inpedance (Free Air Convection)
Temperature Coefficient

RoHS conform

7 — 30 VDC wide input
Capacitor

2-28VDC

See table (+ 5% Accuracy)

Reg. at Rated Output Current
450 mV p-p, max.

See Table, typ.
70 kHz — 450 kHz
47 uF, max.

95% rel H

> 4.7 Mhrs

Black Plastic (with Non-Conductive Base)
Silicon (UL94V-0 rated)

~ 2.69, typ.

-40 to +71 °C (for 100%)

100°C

-40 to +125°C

Free Air Convection (10mm distance required)
40°C /W

+ 0.05%/°C, max.

Soldering 260°C, (1.5mm from case, 10s max.)



Selection Guide

Order #

PLED-S-500LF
PLED-S-700LF

PEAK

electronics

A \
PR NSRS
(QW&{\\“\ N 0\\,&%\ ‘&\\0\\?&‘a \)‘&%(\\ i Q\&
et @ i i Re®
14 7-30 2-28 500 95
20 730 228 700 95

If you need other specifications, please ask.

Package / Pinning / Derating

15.24
(0.60)

) -

5.08
(0.20

T

[m] a [m] a

1

Bottom View

14
a a a a

[m] [m] [m]
7

8
o o o

—»
2.54

(0.10)

0"

(0.02)

v
Ky

o
©
[}

PEAK

Modelcode

Datecode

(0.40)

«—10.16—»

20.32
(0.80)

—
N
=
=)
S2

All dimensions are typical in millimeters (inches).
- Pin diameter: 1.0 +/-0.05 (0.04 +/-0.002)

- Pin pitch tolerance: +/-0.35 (+/-0.014)

- Case tolerance +/-0.5 (+/-0.02)

Specification may change without notice.

DIP14 — PLASTIC CASE

6.88
| «(0.27)»]

[— |

kﬂk\ 3.05
(0.12)

TEMPERATURE DERATING GRAPH

PIN CONNECTIONS
o 100% # SINGLE
= 1 - Vin
8 75% 2 PWM/ON/OFF
= 7 - LED
7 50% 8 + LED
'5 14 + Vin
(@] 25% Others |Omitted
No connection between input
: and output allowed!
71T 85
-40 20 0 20 40 60 80 100

AMBIENT TEMPERATURE (°C)
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PWM DIMMING AND REMOTE ON/OFF CONTROL.:

( Leave it open if not used.)

DC ON: Open or 0.3V<Vadj<1.25V

DC OFF: Vadj<0.15V (Shutdown)

Max. Remote Pin Drive Current: <1 mA

Max. Quiescent Input Current in Shutdown Mode (Vin=30V) 25 uA, max.

Recommended max. Operation Frequency: 1 kHz
Min. Switch ON / OFF Time: 200 ns

ANALOG DIMMING CONTROL.:

Input Voltage Range: 0.3V to 1.25V

Adjust Output Current: 25 — 100%

Control Voltage Limits

ON: 0.2V-0.3V

OFF: 0.15V -0.25V

Max. Analog Pin Drive Current (Vadj = 1.25V): < TmA

Note:

1.Reversed power source damages the circuit, No connection is allowed between input ground and output .
2.DO NOT operate the driver over 14W output.

3.Leave pin Vapy open if not in use,ground pin to shut down the converter. Connecting Vadj to Vin damages the
circuit.

4. Maximum output open voltage is equal to input voltage .

5. Input filter components (C1, L, C2) are used to help meet conducted emissions requirement for the module.

Recommended additional input filter:

EN55022 CONDUCTIVE CLASS B FILTER SUGGESTION

WIN ——— . o
B | PLED-S—xxlF | ?} 1st LED

—__10uF - ;

¥ Last LED

-VIN ~°

VADJ Analogue Dim - Vout

PWM Dim/ON/OFF
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Typical application:

+Vin N
- Vin —1—]

PLED-S-xxxLF

2|

VADJ Analogue Dim

PWM Dim/ON/OFF

0.1uF

_Eptional

+Vout
Y 1 1st LED

¥ Last LED

- Vout

PEAK

electronics

Vi +Vout
+Vin —— i

* | PLED-S-—xxxLF |,
-Vin 1

2

VADJ -

Analogue Dim ]

PWM Dim/ON/OFF Vout

+Vout

100uF - 330uF

o |
Vapy Analogue Dim
PWM Dim/ON/OFF

Output current adjustment by external DC control voltage:

DC
GND

VCTRL: +5V

R1: 30K

R2: 10K

1.25V,
2

2
VADJ

PLED-S-xxxLF

+Vout

) f11st LED

1

VADJ =

\VADS

Resistor dimming:

R
R1+

PLED-S-xxxLF|*

- Vout

X VCTRL
R2

+Vout

p 1stLED

ff Last LED

- Vout

¥ Last LED

+5V ~ +Vin

4.7K
10K

10K

VaDy

PLED-S-xxxLF / f} 1st LED

TL431

GND

PLED-S-xxxLF “7 »}} 1st LED

+Vout

4 : Last LED

- Vout

_ 0.08xVadj
0.28

lout

The nominal output
current is given by:

By connecting a variable resistor between ADJ and GND, simple dimming can be achieved.
Capacitor Cadj is optional for better AC mains interference and HF noise rejection. Recommend
value of Cadj is 0.22uF.

CabpJs Raby ,

PLED-S-xxxLF

\VADJ

+Vout

j ‘4§1st LED

¥ Last LED

- Vout

The output current can be

determined using the equation:

_ (0.08/0.28)xRadj

Tout
(Radj + 200k)
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Output current adjustment by PWM control:

Directly driving ADJ input

A pulse width modulated (PWM) signal with duty
cycle DPWM can be applied to the

ADJ pin, as shown below:

+Vout
PWM PLED-S-xxxLF |° , ¥ 1st LED

1.25V 2 7 7
—=VabJ :
e i

Last LED
GND
= - Vout
lout = 0-1Dpwm [for 0<Dpwm<1]
0.28

The diode and resistor suppress possible high amplitude
negative spikes on the ADJ input resulting from the drain-
source capacitance of the FET. Negative spikes at the
input to the device should be avoided as they may cause
errors in output current or erratic device operation.

Driving the ADJ input via open collector transistor
The diode and resistor suppress possible high
amplitude negative spikes on the ADJ input resulting
from the drain-source capacitance of the transistor.
Negative spikes at the input to the device should be
avoided as they may cause errors in output current, or
erratic device operation.

+Vout
10K, PLED-S-xxxLF %1 1st LED
PWM VaDJ
L ‘ i
Last LED
GND

- Vout

Driving the ADJ input from a microcontroller:
Another possibility is to drive the device from the open
drain output of a microcontroller. The diagram below
shows one method of doing this:

+Vout

10K,| PLED-S-xxxLF y 1st LED

AV ADY

MCU

1

A

Bl

¥ Last LED

- Vout

Output current adjustment by PWM control (Dimming):

To avoid visible flicker the PWM signal must be greater than 100Hz.

+Vin © I I 78L05
1395u\/F 1106L{/F 2 2 104
Vee  Reset 10K
Discharge I PWM
- Vin " 2sD1782K PLED-S-xxxLF
8 3 PIN2 (VADJ)
= Threshold Out 1N4148

PLED-S-xxxLF
PIN1

Output current adjustment by PWM control (Flash):

+Vin © TSLO
'IOuF—I— —L 1;uF—L VR

8 4

35V I 16V 100K

) Threshold

— 10uF
16V

Vce  Reset
Discharge

10K

PWM
PLED-S-xxxLF
PIN2 (VADJ)

1N4148

PLED-S-xxxLF
PIN1
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Output current adjustment by external DC control voltage:

1N4148

PLED-S-xxxLF

+Vout

6.2K EE\J/ i f}m LED
10K8 if: Last LED
+5V ~ +Vin “Vout
4.7K
) +Vout
10K OO’EJZT5V 1Nﬂ48 6.2K ¥I;I2\J’ PLED-S-xxxLF —i ; 1st LED
TL431 o | :
10KS 4¥Last LED
GND
Vout
+Vout
NOTE- 1Nﬂ48 6.2K \1";?\JI PLED-S-xxxLF ﬂ’lst LED
—_— Lt} - :
In this application, the LED modules of 10k3 J¥last LED
each LED drivers should be independent Vout
from electrical connection to the others
and input power - this is to prevent the T R e—r f—v":‘*mm
damaging to LED drivers also to avoid the P [ :
unnecessary interference among each % #YLastLED
LED module driven by the LED driver. - Vout
+Vout
1N&48 6.2K \1";?‘-; PLED-S-xxxLF ﬂ']st LED
Ll .
10Kg ;f\_ast LED
- Vout
1N4148 VADJ: | pED.SxxxLF [ ous
ny . 62K 125V i é}m LED
Ll
10K3 ¥ LastLED

Thermal feedback circuit:

- Vout

for the thermal feedback
circuit is not only dependent
on the choice of R2 and RS, T
but also on the amount of
heat sink area required to
extract heat from the LEDs.
To maximize the light output
at high ambient or operating
temperature conditions, the

The selection of components —e
il

R2
typ 10k

BZX284C6V2

R1
4.7K

14

electronics

PLED-S-xxxLF
\V/ADJ

+Vout

7

fbst LED

1

LEDs must have a sufficient
thermal extraction path, =

¥ Last LED

- Vout

otherwise the thermal control circuit will effect current drive reduction in non-optimal conditions. The
thermal control threshold point is set by adjusting R2. For this design, three values (33k, 22k and 10k)
were evaluated. These values were chosen to give break points at approximately 25°C, 40°C and
60¢C. Note that the light output will not continually dim to zero - the thermal control is applying DC
control to the ADJ pin and therefore has a dimming ratio from maximum Current of approximately 5:1.
Once the reduced DC level goes below the shutdown threshold of around 200mV, the LED drive
current will fall to zero and the LEDs will be extinguished. The slope of the current reduction is
determined by the beta value of the thermistor. The larger the beta value, the sharper will be the
resultant current control response. The slope of the current reduction is also affected by Q1's base
emitter voltage (VBE) variation with temperature.
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v DIP24 Package

v Step-Down Converter
v Constant Current

v High Efficiency

v Dimming Function

v" Remote Control

PEAK
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Mainzer StraBe 151-153
D-55299 Nackenheim

Tel. +49 6135 7026-0
Fax: +49 6135 931070
www.peak-electronics.de
peak@peak-electronics.de

The PLED-P-xxxLF is a high efficiency step-down converter optimized to drive
high current LEDs. The control algorithm allows highly efficient and accurate
LED current regulation. The device operates from 7VDC up to 60VDC and
provides an externally adjustable output current and output power up to 48 Watt.
Compact DIP24 size allows designers to integrate this driver together with LED
module. UL-94V0 grade molded case with high grade filling material provide
excellent fire proof characters.

All specifications typical at Ta=25°C, nominal input voltage and full load unless otherwise specified

Input Specifications
Voltage Range
Input Filter

Output Specifications
Voltage (vin: 60V)

Current (Vin-Vout > 3V)

Short Circuit Protection
Ripple and Noise (20MHz limited)

General Specifications

Efficiency

Operating Frequency

Capacitive Load

Humidity

Reliability Calculated MTBF (MIL-HDBK-217F)
Safety Standard (designed to meet)

EMI (designed to meet)

Physical Specifications
Case Material

Potting Material

Weight

Environment Specifications
Operating Temperature

Maximum Case Temperature
Storage Temperature

Cooling

Thermal Inpedance (Free Air Convection)
Temperature Coefficient

RoHS conform

7 — 60 VDC wide input
Capacitor

2-57VDC

See table

Reg. at Rated Output Current
See table

See Table, typ.
20kHz — 500kHz
470 uF, max.

95% rel H

> 950 Khrs

IEC / EN 60950-1
EN55015 / CISPR22

Black Plastic (with Non-Conductive Base)
Epoxy / Silicon (UL94V-0 rated)
~17.79, typ.

-40 to +85 °C, max. (for 100%)

110°C

-40 to +125°C

Free Air Convection (10mm distance required)
+30°C /W

+ 0.03%/°C, max.

Soldering 260°C, 10 sec. max.
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N o
Q\ e N
¥ o e W “%“\\«\N 0 o A\ " M\
Order # \(\\)“\\\ o oo 0\)%‘?)\\ aw® 3{(\6\%(\
PLED-P-150LF 7-60 2-57 150 +8% 9 150 97
PLED-P-250LF 7-60 2-57 250 £7% 14 200 97
PLED-P-300LF 7-60 2-57 300 +6% 17 250 97
PLED-P-350LF 7-60 2-57 350 5% 20 300 97
PLED-P-500LF 7-60 2-57 500 +5% 29 400 97
PLED-P-600LF 7-60 2-57 600 5% 34 450 97
PLED-P-700LF 7-60 2-57 700 5% 40 500 97
PLED-P-1000LF 7-60 2-57 1000 5% 48 800 97

If you need other specifications, please ask.

Package / Pinning / Derating

27.94
(1.10)
l oo oo oo oo All dimensions are typical in millimeters (inches).
T 1 12|F,, = - Pindiameter: 0.5 +/-0.05 (0.02 +/-0.002)
) N © - Pin pitch tolerance: +/-0.35 (+/-0.014)
Je O S - Case tolerance +/-0.5 (+/-0.02)
-2 Specification may change without notice.
L 2;1 0O oo 0O oo 1I13
[ I DIP24 — LED - PLASTIC CASE
2.54 ’
(0.10) (0.02)
3.05 12.45
31.75
- (1.25)4% (O,;Jii_)’\ F(O"‘g)ﬂ
[\ e
PEAK —
& 8 | Modelcode
Qe
L . Datecode ]
TEMPERATURE DERATING GRAPH
o 100% PIN CONNECTIONS
i o [|2 # SINGLE
S 75% g e 23 [-Vin
& @ g 3 4 PWM/ON/OFF
> 50% ol 911 |-LED
5 gl g ||z 14,16 [+ LED
= Others [Omitted
R esﬂ No connection between input
40 20 0 20 40 60 80 100 and output!
AMBIENT TEMPERATURE (°C)
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PWM DIMMING AND REMOTE ON/OFF CONTROL.:

( Leave it open if not used.)

DC ON: Open or 0.3V<Vadj<1.25V

DC OFF: Vadj<0.15V (Shutdown)

Max. Remote Pin Drive Current: <1 mA

Max. Quiescent Input Current in Shutdown Mode (Vin=60V) 100 uA
Recommended max. Operation Frequency: 1 kHz

Adjust Output Current (PWM Fequency < 300Hz): 0.1% - 100%

ANALOG DIMMING CONTROL:

Input Voltage Range: 0.3V to 1.25V

Adjust Output Current (Vin — Vout <30V): 25% - 100%
Control Voltage Limits

ON: 0.2V-0.3V

OFF: 0.15V -0.25V

Max. Analog Pin Drive Current (Vadj = 1.25V): 1 mA

Note:

1.Reversed power source damages the circuit. No connection is allowed between input ground and output .
2.DO NOT operate the driver over output power.

3.Leave pin VADJ open if not in use, ground pin to shut down the converter. Connecting VADJ to Vin damages
the circuit.

4 Maximum output open voltage is equal to input voltage .

Recommended additional input filter:

+Vin m—‘ + 2 16 +Vout

“! LEDDriver |* ,y1stLED
4.7uF __ —_4.7uF 2 s 7
3

4

Last LED

-Vin

\VaDJ

Analogue Dim - Vout
PWM Dim/ON/OFF
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Typical application:

a3 14+ out H—————
+\i + x +Vi +
" I™ EDDriver [© ;¥ 1stLED " X% | ED Driver [
_Vil'l .,—T—I:': L ¢ 'Vil‘l c
TR o - R — 15t LED
¥ Last LED
Wa Wand
(F\nalugue Dim ) - Vout (Analc-gule Dim )
FWM Dim/OMIOFF, FWM Dim/OMN/OFF
AC IN—T—— L “ Vot
Svac _|optional . 4 % LED Driver [ ;¥ 1stLED
421:."1'02 ] =1 = I; n - !
AC IN
W
100uF = 330uF Analogue Dim - Veut
FWHM Dim/OMNOFF

Output current adjustment by external DC control voltage:

VapJ=VeTre  [If VeTru=0~1.25Vd:] Vapy = ﬁ XVetee  [If VeTrL> 1.25 Vi)
+*

r 2+ Voot :
. :Il:—-bu WermL - +5Y Vet 0-10V
rver | C
Pl B B LED Driver jjlz = H =
I T ! - 181 LED RTTOKS LED Driver |'® 1=LED
DC| e i T L] P - — s AT
-/ ¢¥LastLED T T ! am e 4..: 5 ] :
GND 4 ¥ LasiLED ¢¥Last LED
- Vout I - Waul

B =Waul

R3
VapJy = X2.5 [MfVcTRi=Wi
R2 +R3 L ]
*Vin  When the valueof Viais 36~60 Ve , it should
use the method which is shown balow,

‘When the valueof Vinis 7~36 Vs, it can

VN isa the mathod which s shown balow. -

Q‘”-""‘é rmetare ik
_— 1 svout

——s ot
LED Driver : # 15t LED
R 10K o 5% &

i . 18
AE 1 LED Driver . 4 15t LED
Af—

W WAL : an !
TL431 T3 i ! TL43 1 mE i
| ¥ Last LED 4¥Llagt LED
GND L 1
- Vout GO - Vout
VapJ

The nominal cutput current loutnom is given by: loutrem = lout X 1 28

Resistor dimming:
By connecting a variable resistor between ADJ and GND, simple dimming can be achieved.
Capacitor Cadj is optional for better AC mains interference and HF noise rejection. Recommend

value of Cadj is 0.22uF.

The output current can be determined using the

14 +Vout equation:

LED Driver  [1€
1st LED ;
Vany 4 Tout(nom) = 7lou'thadj
T (Radj +200k)

Capy RapJ 4

If the value of RADJ is 0 to 2M ohm, the maximum
adjust range of output current is 25% to 90%. (For
Vin-Vout < 30V)
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Output current adjustment by PWM control:

Directly driving ADJ input

A pulse width modulated (PWM) signal with duty
cycle DPWM can be applied to the

ADJ pin, as shown below:

loutnom = lout x DPWM [If PWM frequency <300Hz, for 0.001<Dewmi<1

14 +Vout
PWM LED Driver 16
- do /3 1st LED
ov J U L 2[Ha !
Last LED
GND |
= - Vout

Driving the ADJ input via open collector transistor
The diode and resistor suppress possible high
amplitude negative spikes on the ADJ input resulting
from the drain-source capacitance of the transistor.
Negative spikes at the input to the device should be
avoided as they may cause errors in output current, or
erratic device operation.

14 +Vout
3.3K ) LED Driver : |6 v 1st LED
PWM VAps ) :
2[J3 n :
ff Last LED
GND
L - Vout

Driving the ADJ input from a microcontroller:
Another possibility is to drive the device from the open
drain output of a microcontroller. The diagram below
shows one method of doing this:

1 +Vout
The diode and resistor suppress possible high amplitude MCU 3.3K LED Driver ‘;* y 1st LED
negative spikes on the ADJ input resulting from the drain- Vapy T ;
source capacitance of the FET. Negative spikes at the i 2[Hs " :
input to the device should be avoided as they may cause ff Last LED
errors in output current or erratic device operation.
= - Vout
Output current adjustment by PWM control (Dimming):
To avoid visible flicker the PWM signal must be greater than 100Hz.
+Win o— e *5Wds
. A4
pc/DC 10uF
Convartar 16V —
PWM
-Vin o s LED Driver
p— PIN 4 (Wire 15)
LED Driver
PIN2,3
(Wire 1)
Output current adjustment by PWM control (Flash):
+Win o0— Pl *oVde
- + 3
overer | J—
PWM
- Vin o——| et % LED Driver
p— %2,( PIN 4 (Wire 15)
LED Driver
PIN2,3

— 10uF
16Y

(Wire 1)



PLED-P-xxxKA

PMLEDP-SERIES

v DIP24 Package

v WIRE Connection
v Step-Down Converter
v' Constant Current

v" High Efficiency

v Dimming Function

v' Remote Control

Rev.11-2010
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Mainzer StraBe 151-153
D-55299 Nackenheim

Tel. +49 6135 7026-0
Fax: +49 6135 931070
www.peak-electronics.de
peak@peak-electronics.de

The PLED-P-xxxKA is a high efficiency step-down converter optimized to drive
high current LEDs. The control algorithm allows highly efficient and accurate
LED current regulation. The device operates from 7VDC up to 60VDC and
provides an externally adjustable output current and output power up to 48 Watt.
Compact DIP24 size allows designers to integrate this driver together with LED
module. UL-94V0 grade molded case with high grade filling material provide
excellent fire proof characters.

All specifications typical at Ta=25°C, nominal input voltage and full load unless otherwise specified

Input Specifications
Voltage Range
Input Filter

Output Specifications
Voltage (vin: 60V)

Current (Vin-Vout > 3V)

Short Circuit Protection
Ripple and Noise (20MHz limited)

General Specifications

Efficiency

Operating Frequency

Capacitive Load

Humidity

Reliability Calculated MTBF (MIL-HDBK-217F)
Safety Standard (designed to meet)

EMI (designed to meet)

Physical Specifications
Case Material

Potting Material

Weight

Environment Specifications
Operating Temperature

Maximum Case Temperature
Storage Temperature

Cooling

Thermal Inpedance (Free Air Convection)
Temperature Coefficient

RoHS conform

7 — 60 VDC wide input
Capacitor

2-57VDC

See table

Reg. at Rated Output Current
See table

See Table, typ.
20kHz — 500kHz
470 uF, max.

95% rel H

> 950 Khrs

IEC / EN 60950-1
EN55015 / CISPR22

Black Plastic (with Non-Conductive Base)
Epoxy / Silicon (UL94V-0 rated)

~ 18, typ.

-40 to +85 °C, max. (for 100%)

110°C

-40 to +125°C

Free Air Convection (10mm distance required)
+30°C /W

+ 0.03%/°C, max.

Soldering 260°C, 10 sec. max.
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0\\@@3 Ng q ()\\%Q%N “%(\\\“\ " \Ne‘ \ | \{6\6% o \Q\Q\
Order # \(\\)“\\\ oA o O o ?;\QQ\Q’ o
PLED-P-150KA 7-60 2-57 150 +8% 9 150 97
PLED-P-250KA 7-60 2-57 250 +7% 14 200 97
PLED-P-300KA 7-60 2-57 300 +6% 17 250 97
PLED-P-350KA 7-60 2-57 350 +5% 20 300 97
PLED-P-500KA 7-60 2-57 500 +5% 29 400 97
PLED-P-600KA 7-60 2-57 600 +5% 34 450 97
PLED-P-700KA 7-60 2-57 700 +5% 40 500 97
PLED-P-1000KA 7-60 2-57 1000 +5% 48 800 97

If you need other specifications, please ask.

Package / Pinning / Derating

|t 3175
Il {1.25)

A A

Q 1 120
PEAK @15
3 PLED-P-xxxxKA Bottom View

‘/——— Printed Face

o ou
%

% 24 151 % 12 13
1ooal I 100.0 P

100 stripped & tinned
(0.39)

N

TEMPERATURE DERATING GRAPH

100% PIN CONNECTIONS
# SINGLE
75% 1 (Black) |- Vin

15 (White) |PWM/ON/OFF

OUTPUT POWER

VY000 }-d-a31d

50% 12 (Blue) |- LED
13 (Yellow)[+ LED
25% 24 (Red) |+ Vin

WYX 004/ 009/ 005-d-d31d

No connection between input
and output!

WX 0G€|/ 00€ / 042 / 0SL-4-a31d

55 71 8

-40 -20 0 20 40 60 80 100
AMBIENT TEMPERATURE (°C)

(&)
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PWM DIMMING AND REMOTE ON/OFF CONTROL.:

( Leave it open if not used.)

DC ON: Open or 0.3V<Vadj<1.25V

DC OFF: Vadj<0.15V (Shutdown)

Max. Remote Pin Drive Current: <1 mA

Max. Quiescent Input Current in Shutdown Mode (Vin=60V) 100 uA
Recommended max. Operation Frequency: 1 kHz

Adjust Output Current (PWM Fequency < 300Hz): 0.1% - 100%

ANALOG DIMMING CONTROL.:

Input Voltage Range: 0.3V to 1.25V

Adjust Output Current (Vin — Vout <30V): 25% - 100%
Control Voltage Limits

ON: 0.2V-0.3V

OFF: 0.15V -0.25V

Max. Analog Pin Drive Current (Vadj = 1.25V): 1 mA

Note:

1.Reversed power source damages the circuit. No connection is allowed between input ground and output .
2.DO NOT operate the driver over output power.

3.Leave pin VADJ open if not in use, ground pin to shut down the converter. Connecting VADJ to Vin damages
the circuit.

4 .Maximum output open voltage is equal to input voltage .

Recommended additional input filter:

“| LEDDriver |* ,w1stLED
4.7uF Z— Z_4.7uF 2 s 7
3

4

Last LED

-Vin

VaDy

Analogue Dim - Vout
PWM Dim/ON/OFF
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Typical application:

a3 14+ out H—————
+\i + x +Vi +
" I™ EDDriver [© ;¥ 1stLED " X% | ED Driver [
_Vil'l .,—T—I:': L ¢ 'Vil‘l c
TR o - R — 15t LED
¥ Last LED
Wa Wand
(F\nalugue Dim ) - Vout (Analc-gule Dim )
FWM Dim/OMIOFF, FWM Dim/OMN/OFF
AC IN—T—— L “ Vot
Svac _|optional . 4 % LED Driver [ ;¥ 1stLED
421:."1'02 ] =1 = I; n - !
AC IN
W
100uF = 330uF Analogue Dim - Veut
FWHM Dim/OMNOFF

Output current adjustment by external DC control voltage:

VapJ=VeTre  [If VeTru=0~1.25Vd:] Vapy = ﬁ XVetee  [If VeTrL> 1.25 Vi)
+*

r 2+ Voot :
. :Il:—-bu WermL - +5Y Vet 0-10V
rver | C
Pl B B LED Driver jjlz = H =
I T ! - 181 LED RTTOKS LED Driver |'® 1=LED
DC| e i T L] P - — s AT
-/ ¢¥LastLED T T ! am e 4..: 5 ] :
GND 4 ¥ LasiLED ¢¥Last LED
- Vout I - Waul

B =Waul

R3
VapJy = X2.5 [MfVcTRi=Wi
R2 +R3 L ]
*Vin  When the valueof Viais 36~60 Ve , it should
use the method which is shown balow,

‘When the valueof Vinis 7~36 Vs, it can

VN isa the mathod which s shown balow. -

Q‘”-""‘é rmetare ik
_— 1 svout

——s ot
LED Driver : # 15t LED
R 10K o 5% &

i . 18
AE 1 LED Driver . 4 15t LED
Af—

W WAL : an !
TL431 T3 i ! TL43 1 mE i
| ¥ Last LED 4¥Llagt LED
GND L 1
- Vout GO - Vout
VapJ

The nominal cutput current loutnom is given by: loutrem = lout X 1 28

Resistor dimming:
By connecting a variable resistor between ADJ and GND, simple dimming can be achieved.
Capacitor Cadj is optional for better AC mains interference and HF noise rejection. Recommend

value of Cadj is 0.22uF.

The output current can be determined using the

14 +Vout equation:

LED Driver  [1€
1st LED ;
Vany 4 Tout(nom) = 7lou'thadj
T (Radj +200k)

Capy RapJ 4

If the value of RADJ is 0 to 2M ohm, the maximum
adjust range of output current is 25% to 90%. (For
Vin-Vout < 30V)
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\ b \
o X *\ VT g o & o9
% ¥ X Ao W °
Order # \ 2 A x X
PLED-UW1-150 9-36 14-48 150 7.2 350 91 100 >1.35
PLED-UW1-250 9-36 14-48 250 12 450 93 100 >1.29
PLED-UW1-300 9-36 14-48 300 14.4 450 94 100 >1.08
PLED-UW1-350 9-36 14-48 350 16.8 600 94 100 >1.1
PLED-UW1-500 9-36 14 -48 500 24 650 95 47 > 0.838
PLED-UW1-600 9-36 14-48 600 28.8 650 95 47 > 0.860
PLED-UW1-700 9-36 14 - 48 700 33.6 700 95 47 >0.970
If you need other specifications, please ask.
Package / Pinning / Derating
* For WIRE connection,
please add ,,KA“ at the
end of the modelcode!
e.g.: PELD-UW1-300KA
TEMPERATURE DERATING GRAPH
o 100% PIN CONNECTIONS
< o ||m # SINGLE
3 75% ] 1 +Vin
o SlE 2 PWM/Analog Dim
2 50% é g 3 Remote ON/OFF
5 > 5 4 - Vin
o} 8l ||z 5 +LED
25% 2 @
‘ ERIE 6 |-LED
8 5 o
78 8t
40 -2C 0 2C 40 e6C 80 100

AMBIENT TEMPERATURE (°C)
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PWM DIMMING AND REMOTE ON/OFF CONTROL.:
( Leave it open if not used.) Absolute max. Ratings: 8Vdc

PWM DIMMING CONTROL.:

PWM Control Voltage Range Limits 1.7V = Vdim < 5V
Recommendet Operation Frequency = 100Hz — 100kHz
Adjust Output Current 0% - 100%

ANALOG DIMMING CONTROL:

Input Voltage Range: 0.4V to 1.7Vdc

Adjust Output Current: 0% - 100%

DIM PIN drive Current (0.3V < Vdim < 1.3V): <1.5uA

Note:

1.Reversed power source damages the circuit. No connection is allowed between input ground and output .
2.DO NOT operate the driver over output power.

3.Leave pin VADJ open if not in use, ground pin to shut down the converter. Connecting VADJ to Vin damages
the circuit.

4 Maximum output open voltage is equal to input voltage .

EN22022 Class B Filter Suggestion:

L1
. VYV,
+Vin

w a -
+ + NE + l LED DRIVER : f} 1st LED

vs A& C17/7 c27/7 ——— C37/7 : !
m Vi - BL ;
-Vin I EN ¢+ ¥ LastLED
L2

DIM

(PWM/Anang ) -LED
Dimming Control

C1 ----> 47uF/100V L1-->13.3uH/4A

C2 ---->330uF/100V L2 -->13.3uH/4A

C3 ---->330uF/100V NF--> 3.0mH/4A(Command choke)

TVS -->38V
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Typical application:

ACIN 0.1uF +Vi[ | _*LED
6.5Vac _|Optional + '| LED DRIVER | ,}1stLED
O — . = Ir - e 7
25 Vac Vil T
ACIN EN
DIM
100uF ~ 330uF PWM/ Analog -LED
Dimming Control

Vi +LED +Vi +LED
+Vin°—V|1 5 +\a’in»—V'1 5
y .| LEDDRIVER |° §}1st LED y .| LEDDRIVER |°
= Vin=——7 : = Vin =—7
-Vil— T | Vil T §¥ i
EN EN
DIM DIM -LED
PWM/ Analog -LED PWM/ Analog
Dimming Control Dimming Control
Under VoltageProtection
Vi Vi +LED R ot
*+Vin *——1 L ED DRIVER *+Vin 7| LED DRIVER 4;5 1StLED ik inav
- Vi 4 - Vi 4 & .‘5 10K| 11.6V
in N E in . EN H 7.5K[ 13.0V
-Vil— 5 -Vil— 5 i 4.7K| 16.5V
J,QN JW\J : 3.3K[ 21.0V
SW ™ orr R1 2.7K| 24.1V
l 24K 26.2V
DIM DIM 2.0K| 29.8V
sw Vout - LED 1.8K] 32.4V
ON oV .
oFF Tnormal The R1Value Only Supplies The Reference

Output Current Adjustment Control By External DC Control Voltage:

DIM: +5V
Vi +LED : +LED
;| LEDDRIVER [* " g 15t ED LED DRIVER (5 ¥ 1st LED
0.4V~1.7V liowl ! DIM !
oc( Vil ? V] :
t EN Last LED EN Last LED
GND 1 <
1 -LED -LED
+Vin When the value of Vin is 9~36 Vin, itcan
Vin R1 use the method whichis shown below.
5V 4.TK
+LED 12v_[ 1ex | €RIS T +LED
2V 24V | 43K Vi
LED DRIVER {5 ,} 1stLED 36V | 62K ook LED DRIVER ﬂ 1st LED
DIM &7 —2lowm s 77
Vil4 3 TL431 Vil4 3l
EN Last LED EN Last LED
1 GND 1
-LED -LED

PMLEDU-Series — PLED-UW1-xxx — LED BOOST driver —2”x 1” - Plastic Case

Specification can change without a notice — We accept no liability for any inaccuracy or printing errors.
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Output Current Adjustment Control By PWM Control:

Directly driving DIM input

A pulse width modulated (PWM) signal can be

Driving the ADJ input via open collector transistor

+5V

applied to the DIM pin, as shown below: +Vi +LED
PWM 12K 'l LEDDRIVER ° fi 1st LED
| (5]
Y +LED U L 210 |- i
n | LED DRIVER |5 /} 1st LED - ﬁw_’l | i
PWM Vin DT:- LI GND 2301732:(1 DIM EN Last LED
5V 2 sl ;
ov _U_ DIM EN /¥ Last LED
-LED
Driving the DIM input from a microcontroller:
Another possibility is to drive the device from the open
drain output of a microcontroller. The diagram below
shows one method of doing this:
+5V
I i +LED
mcu | 12K3 ‘ © ¥ 1StLED
LED DRIVER . 4 S
| P |
2sK3018|_| DIM EN Last LED
IGND
- LED
Output current adjustment by PWM control (Dimming):
To avoid visible flicker the PWM signal must be greater than 100Hz.
e e Vi +LED
S| W e dd e Ty 1stLED
- Vin o—— et I sehare T 25D1782K V4 - ¢ i
u -V '
— hreshald Out V}‘?C 2 Bl
Tomger CU_AL DIM EN LastLED
Im ME 555 1 :I: L
Output current adjustment by PWM control (Flash):
+\in o— Mot *ENde T i
pe/pe muFiL B sl 4 j—m 12»% +Vi] *LED
Gonverter 8 < T Voc  Reset ! LED DRIVER : } 1St LED
7 Dischange I 4 6 ﬁ
- Vin o0—— Vout ) — 2SD17EIK . :
—_ 22K Slr Threshaold Dur% -VI 2 31 E
kE rigger Ctr_V = DIM EN Last LED
+ GND %
0 NE 555 1 104
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Output current adjustment by PWM control:

Directly driving ADJ input

A pulse width modulated (PWM) signal with duty
cycle DPWM can be applied to the

ADJ pin, as shown below:

loutnom = lout x DPWM [If PWM frequency <300Hz, for 0.001<Dewmi<1

14 +Vout
PWM LED Driver 16
- do /3 1st LED
ov J U L 2[Ha !
Last LED
GND |
= - Vout

Driving the ADJ input via open collector transistor
The diode and resistor suppress possible high
amplitude negative spikes on the ADJ input resulting
from the drain-source capacitance of the transistor.
Negative spikes at the input to the device should be
avoided as they may cause errors in output current, or
erratic device operation.

14 +Vout
3.3K ) LED Driver : |6 v 1st LED
PWM VAps ) :
2[J3 n :
ff Last LED
GND
L - Vout

Driving the ADJ input from a microcontroller:
Another possibility is to drive the device from the open
drain output of a microcontroller. The diagram below
shows one method of doing this:

1 +Vout
The diode and resistor suppress possible high amplitude MCU 3.3K LED Driver ‘;* y 1st LED
negative spikes on the ADJ input resulting from the drain- Vapy T ;
source capacitance of the FET. Negative spikes at the i 2[Hs " :
input to the device should be avoided as they may cause ff Last LED
errors in output current or erratic device operation.
= - Vout
Output current adjustment by PWM control (Dimming):
To avoid visible flicker the PWM signal must be greater than 100Hz.
+Win o— e *5Wds
. A4
pc/DC 10uF
Convartar 16V —
PWM
-Vin o s LED Driver
p— PIN 4 (Wire 15)
LED Driver
PIN2,3
(Wire 1)
Output current adjustment by PWM control (Flash):
+Win o0— Pl *oVde
- + 3
overer | J—
PWM
- Vin o——| et % LED Driver
p— %2,( PIN 4 (Wire 15)
LED Driver
PIN2,3

— 10uF
16Y

(Wire 1)
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