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AstraDriver

In review

4 Channel LED Driver with PWM dimming input. LED2001PHR is the driver IC,
it can support up to 4A, 3V - 18V at 850KHz switching frequency.
Tuned for 3.5V at 2.5A and 2.7V at 2.0A.

Features

JST VH Connectors

4x LED2001PHR

Test plugs for each input & output for easy debugging
2.55V 2.1A channel for red

3.25V 2.5A channel for blue and converted yellow
3.4V 2.5A channel for green
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Description

Cover

Overview

Block Diagram
Channel 1 Blue and CY
Channel 2 Blue and CY
Channel 3 Green
Channel 4 Red

Misc

The center of the board will have a 102x30mm heat sink pad.

Vias will be plugged and capped to avoid issues with exposed pads.

Test plugs will be hand-soldered on a single test board.

QsT1

INFL

CRT1 WRN1

22 April 2024

@ Question

Something is unclear or a missing piece of
information potentially needs to be
explored further.

(@ Information

Generic information box to inform about
specifics of the part or layout, notes,

helpful information.

/A Critical

It is critical to follow the instructions here.
Failure to do so will result in poor
performance or failuire.

/\ Caution

Extra care is required here. Pay attention to
details, routing, and try your best to follow
the advice.
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P3 PWR_FLAG +5V
Test Plug
‘ T T Misc
c1 c2
DNP 100u WRN2
A
0805 ©:3V XoR 20% 1206 - File: misc.kicad_sch
/\ Caution
R6 P4 pyR_FLAG +3V3
GND GND 0 Tot g Channel 4 is 2A, For red LED.
150V 1% 0005 T The rest are 2.5A.
— TP9
L Test Plug
TP1
Test Plug PWR_FLAG Channel 4 Red 2A CH4_LED—
T LED—DJ LL N3
<L > DIM TP10 JST VH 2 PIN
LED+CY Test Plug |2 10A 250V 3.96mm
Rt GND TP5 R8
L | 0 Test Plug 10k CH4_LED+
150V 1% 0805 File: led_driver_red_2A.kicad_sch
2 3V3R :} DIM_4 150V 1% 0805 125mW P11
Test Plug
3
8 GND Channel 3 Green 2.5A CH3_LED—
4  PWM_CH4
1
LED- 1r CN4
5 PWM_CH3 . DIM P12 JST VH 2 PIN
R2 TP6 LED+ Test Plug 12 10A 250V 3.96mm
6 PWM_CH2 0 Test Plug R9
150V 1% 0805 10k CH3_LED+
7 PWM_CH1 DIM_3 File: led_driver_green_2A5.kicad_sch
150V 1% 0805 125mW
— | P13
8 RESERVED Test Plug
R3 7 GND Channel 2 Blue and CY 2.5A CH2_LED—
10A 250V 3.96mm 0 Test Plug
150V 1% 0805 1
JST VH 8 PIN LED-Cy — CNS
e — DIM_2 o BIM P14 JST VH 2 PIN
Rl LED+CY Test Plug 12 10A 250V 3.96mm
R10
1] 0 10k CH2_LED+
150V 1% 0805 File: led_driver_blue_cy_2A5.kicad_sch
150V 1% 0805 125mW
c 2| ;L [ TP15
L Test Plug
GND
108 250V 3.96mm 5V R5 P2 P8 GND Channel 1 Blue and CY 2.5A CH4_LED—
JSTVH 2 PIN 0 Test Plug Test Plug L
150V 1% 0805 1
CN2 LED-Cy — CN6
DIM_1 . DIM P16 JST VH 2 PIN
LED+CY Test Plug |2 10A 250V 3.96mm
R7 R11 F
INF2 10k 10k CH1_LED+
GND

(@ Information

10k pull down resistors to keep DIM LOW

150V 1% 0805 125mW

150V 1% 0805 125mW

File: led_driver_blue_cy_2A5.kicad_sch
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Blue and

(@ Information

LED Current: 2.5A (3A Max)
LED Current Ripple: 4%
Inductor Current Ripple: 30%

ut
LED20041PHR

850kHz 4A Step Down LED Driver

T

22u
16V X7R 20% 1206

INF3
L1
2u2H
8.2A 20% 8.4A 19mOhm
SW_ouT

YY) °

N T

61 viNsw Sw
4u7
25V 7R 10% 1206 —D LED+
GND
DIMD 21 piM —DLED-
GND
+5V
T hi VINA B2
L 4 [=} [=}
3 3 a o
<< a [ =z
Ch = o] o mJ(
1u
50V X7R 10% 0805 R12
D 40m
VE 325\ IF: 25 Dynamic resistance: GND GND GND 1% 500mW 200V 1210
Operating Conditions LED2001 For Blue and Coverted Yellow GND
@Vin-from5to5V: A v
@lout - from 2.5t0 2.5A:
@Ta- from 55 t0 150°C: CURRENT RIPPLE DIMMING GND
Actuals LED Current
fsw: LED Current Ripple: 4] % from 1%1020%
s pimming seting VLED - VLED «
banduwidth: Use dimming
phase margin: Inductor Current
1T
AT} L Ripple: 20 % from 10 % to 60 %
Circuit - Schematic
Vi 5V L 2244 E'z -
< G0 I - GND
Cn = R ]' C ]'
22 uF I
J =~ R2 o
= (]
Via AGND = V .
. | In
INH/DIM U1
DIMMING © &
S
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Blue and

(@ Information

LED Current: 2.5A (3A Max)
LED Current Ripple: 4%
Inductor Current Ripple: 30%

u2
LED20041PHR

850kHz 4A Step Down LED Driver

T

22u
16V X7R 20% 1206

INF4
L2
2u2H
8.2A 20% 8.4A 19mOhm
SW_ouT

YY) °

N T

61 viNsw Sw
4u7
25V 7R 10% 1206 —D LED+
GND
DIMD 21 piM —DLED-
GND
+5V
T hi VINA B2
L 4 [=} [=}
3 3 a o
<< a [ =z
c7 = o] o) mJ(
1u
50V X7R 10% 0805 R13
D 40m
VE 325\ IF: 25 Dynamic resistance: GND GND GND 1% 500mW 200V 1210
Operating Conditions LED2001 For Blue and Coverted Yellow GND
@Vin-from5to5V: A v
@lout - from 2.5t0 2.5A:
@Ta- from 55 t0 150°C: CURRENT RIPPLE DIMMING GND
Actuals LED Current
fsw: LED Current Ripple: 4] % from 1%1020%
s pimming seting VLED - VLED «
banduwidth: Use dimming
phase margin: Inductor Current
1T
AT} L Ripple: 20 % from 10 % to 60 %
Circuit - Schematic
Vi 5V L 2244 E'z -
< G0 I - GND
Cn = R ]' C ]'
22 uF I
J =~ R2 o
= (]
Via AGND = V .
. | In
INH/DIM U1
DIMMING © &
S
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(@ Information

LED Current: 2.5A (3A Max)

INF5
LED Current Ripple: 3%
Inductor Current Ripple: 30%
A
+5V
u3
T LED2001PHR 3
rs 850kHz 4A Step Down LED Driver 2u2H
co B.2A 20% 8.4A 19mOhm
] 22u SWOUT  ~v vy,
16V X7R 20% 1206
61 viNsw Sw J7 it
4u7
25v X7R 10% 1206 —DLED+
GND
DIMD 2l pim —DLED-
GND
8 +5V
T hi VINA FB3
. a a
3 5 [= N o
:(9 a [ =z
c10 & | o mJ(
1u
50V X7R 10% 0805 R14
D 40m
VE: 34V IF: GND GND GND 1% 500mW 200V 1210
|{ Operating Conditions LED2001 For Green LED
@Vin-from5to 5 V: GND
g:“‘":";";f:‘;;‘: CURRENT RIPPLE DIMMING 4
i LED Current GND
Actuals
'S‘:: LED Current Ripple: 3 % from 1%t0 20 %
Ton: Dimming Setting
ILed: Use dimming
bandwidth:
phase margin: Inductor Current
';"‘ L Ripple: 0 % from 109% to 60%
Circuit - Schematic
Vi sV L 22uH
o
O ==
224F
DIMMING O
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(@ Information
e LED Current: 2.13A (2.5A Max) INF6
LED Current Ripple: 4%
Inductor Current Ripple: 34%
A
+5V
T LED2004PHR L4
rs 850kHz 4A Step Down LED Driver 2u2H
c12 v ouT B.2A 20% 8.4A 19mOhm
1 221 = YY) °
16V X7R 20% 1206
61 viNsw swiZ c1a
4u7
25V 7R 10% 1206 —D LED+
GND
DIMD 2l pim —DLED-
GND
+5V
T hi VINA FB3
L 4 [=} [=}
3 5 [= N o
:(9 a [ =z
C13 = o] o mJ(
1u
50V X7R 10% 0805 R15
D 47m
- GND GND GND 1% 500mW 200V 1210
VF: IF: Dynamic resistance:
Operating Conditions. LEDZOO]. FO r Red LED GND
@Vin-from 5 to5V: A4
out-from 2.1 to 2.1 A: CURRENT RIPPLE DIMMING
P oD
Actuals LED Current Ripple: 4| % from 1%t020%
':'" Dimming Setting
ILed: Use dimming
bandwidth: Inductor Current
phase margin:
I:Ufj L Ripple: 34| % from 10 % to 60 %
Circuit - Schematic
Viv 5V L 22uH
o T 666
Cwl
2245
Vioa AGND
DIMMING O
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. /Block Diagram/Channel 4 Red 2A/
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A
INF7
RING1 (@ Information
This is probably not very useful but | prefer to keep the
outer enclosure connted via a single 1M resistor
and 10nF capactiors.
B P P P P P P P
c15 R16 Cc16 R17 c17 R18 cis R19
10n iM 10n DNP 10n DNP 10n DNP
1kV X7R 10% 0805 150V 1% 0805 125mW 1kV X7R 10% 0805 0805 1kV X7R 10% 0805 0805 1kV X7R 10% 0805 0805
PWR_FLAG
I mmn
CHASSIS CHASSIS GND GND GND GND
C
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. /Block Diagram/Misc/
AstraDriver AstraBeam LiveAstra Technologies AstraControl - Block Diagram misc.kicad_sch 2024-08-26 A A4 8 8
1 I 2 3 [ 5 [




	Page 1
	Overview (Page 2)
	Symbols
	CRT1
	INF1
	QST1
	WRN1


	Block Diagram (Page 3)
	Symbols
	C1
	C2
	CN1
	CN2
	CN3
	CN4
	CN5
	CN6
	INF2
	R1
	R10
	R11
	R2
	R3
	R4
	R5
	R6
	R7
	R8
	R9
	TP1
	TP10
	TP11
	TP12
	TP13
	TP14
	TP15
	TP16
	TP2
	TP3
	TP4
	TP5
	TP6
	TP7
	TP8
	TP9
	WRN2


	Channel 1 Blue and CY 2.5A (Page 4)
	Hierarchical Labels
	DIM
	LED+
	LED-

	Symbols
	C3
	C4
	C5
	INF3
	L1
	R12
	U1


	Channel 2 Blue and CY 2.5A (Page 5)
	Hierarchical Labels
	DIM
	LED+
	LED-

	Symbols
	C6
	C7
	C8
	INF4
	L2
	R13
	U2


	Channel 3 Green 2.5A (Page 6)
	Hierarchical Labels
	DIM
	LED+
	LED-

	Symbols
	C10
	C11
	C9
	INF5
	L3
	R14
	U3


	Channel 4 Red 2A (Page 7)
	Hierarchical Labels
	DIM
	LED+
	LED-

	Symbols
	C12
	C13
	C14
	INF6
	L4
	R15
	U4


	Misc (Page 8)
	Symbols
	C15
	C16
	C17
	C18
	INF7
	R16
	R17
	R18
	R19
	RING1



