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85 - 264VAC ACT364

3.5V W Flyback

Operation and Application

Figure 1 is the schematic of an offline LED driver
using ACT364 to provide a power output of 3.5V,
350mA. This circuit is a typical flyback type power
supply which includes the AC rectified circuit (BD1,
C1), power drive circuit (BD pin, Q1), secondary
rectified circuit (D3, C4) and the IC(ACT364) control
circuit. ACT364 is a Primary Side Regulator (PSR)
so that the power supply unit can regulate current
and voltage without opto-coupler. Pin 4 and Pin 2
are the VDD and ground pins to provide power for
the IC. Pin 3 is the base driver for the NPN
transistor. Pin 1 is the switching pin. Pin 5 is the
feedback pin that senses the output current and
output voltage. Pin 6 is the peak current sense pin.
Through a patented PSR technology, this circuit

can provide drivers for one (min), or two (max) LED
lights in series due to the wide VDD operation
ranges.

Key Component Selection

The turn ratio of the primary turn and the secondary
turn (Np/Nsg), together with the R7 sets the
maximum output current value as shown in formula
(1.1). The voltage setting is through the flyback
voltage of auxiliary winding and the feedback
resistor R5, R6 as shown in formula (1.2).
Np/Ns/Naux (160/10/23) must be designed correctly
to make sure it operates in DCM mode and it can
supply either one to two LEDs in same circuit. A
design value Voyrcy equal to 3.5V and lourcemin
equal to 350mA are used to do the design.
17Fsw

J ()

Ns and Nayx are numbers of transformer secondary
and auxiliary turns, and Vgecr is the rectifier diode
forward drop voltage at approximately 0.1A bias.
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| _ 1 .[o39sx09
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V,
N aux

R5
outev = Veer X (1 + R76) x ~Veec Rr (1.2)

The peak current limit is set by (0.396x%0.9) /Rcs.

Figure 1:
Schematic of LED Lighting Driver
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8x12
3 Y
‘ L o
D2 =
LL4148 o Q1 2
I D13003
10M/1206 7092

N v ws s

22R/0805 3 1 RS

BD sw 52.3K/0805
R4 22R/0805 u 5
__N_“ vop AcT3es B
. . S0T23-6
Note: The *R1,*C2,*D1 is optional
c3 GND  CS

== 4.7yFi25V
1206

R6
9.2K/0805

2 6
R7
2.8R/1206

v

Copyright © 2010 Active-Semi, Inc.

-3-

www.active-semi.com



@—Amweseml Innovative Power™

ACT364 DESIGN GUIDE

June 2010

Bill o

f Materials

C1 | Capacitor,Electrolytic,4.7uF/400V,8%12mm KSC
C2 | Capacitor,Ceramic,100pF/500V,1206,SMD POE
C3 | Capacitor,Ceramic,47uF/25V,1206,SMD POE
C4 | Capacitor,Ceramic,10uF/10V,1206,SMD POE
BD1 | Bridge Rectifier,600V/0.5A, MBS06, SDIP PANJIT
D1 | Diode,U1tra Fast,GS1M,1000V/1.0A,SMA PANJIT
D2 [ General Rectifier, LL4148, 100V/1A PANJIT
D3 | Diode,schottky,40V/2A,S240,SMA PANJIT
L1 | Axial Inductor,1.5mH,0410,Dip SoKa
PCB1 | PCB,L*W*T=25.5x14x1. 6mm,Rev:A Jintong
FR1 [ Wire Round Resistor,1W,100hm,KNP,5% TY-OHM
Q1 | Transistor,HFE 15-25,NPN,D13003,TO-92 Huawai
R1 | Chip Resistor, 00K ohm,0805,5% TY-OHM
R2 [ Chip Resistor,10M ohm,1206,5% TY-OHM
R3,4 | Chip Resistor,22 ohm,0805,5% TY-OHM
R5 [ Chip Resistor,52.3K ohm,0805,1% TY-OHM
R6 | Chip Resistor,9.2K ohm,0805,1% TY-OHM
R7 | Chip Resistor,2.8 ohm,1206,5% TY-OHM
R8 [ Chip Resistor, 3K ohm, 0805, 5% TY-OHM
T1 | Transformer, Lp=4.2mH, EE10
U1 |IC, ACT364US-T, SOT23-6 ACT

Transformer Specification

-rconnec( core to Pin4 P2 SH1
—1— Pin2

(OOOOO000 P2 OOOO0O0 @@ Fin3

7 —T1180000000 81 00000000

5000000 SHTO000008e®= pog”

GO0000 P1 000000000} pina
000000000000 00000@— Pin

Build Up

P1 1 4 | 160 [2uEw |010x1 | 3 |25W85mm| 2
SH2 2 |open| 16 |2uEW |010x3| 1 |[25p85mm| 2
TEXE
s1 8 7 10 [regarse|0-35®x1| 1 |25w85mm [ 2
P2 3 2 23 | 20ew [o010x2 | 2 [25w85mm| 2
SH2 | Core | 4 1 C\‘,’\zf:’ 0.180x1| 1 |25p85mm| 2

Note: P1 and P2 are Primary, S1 is Secondary (Bobbin: EE-10

Horizol

ntal).

PCB Top and Bottom Layers

26mm

o] D ‘44

»
>

Electrical Specifications

+ UCL3D FED bOMEH

-

. 50Hz, 1 minute, from
1 Electrical Strength Primary and Secondary 3kVAC
Inductance between pin4 | 4.2mH +
2 [P1inductance |4\ in 1 at VAC & kHz | 7%
Inductance between pin 4
3 E}Lb;iﬁ%e and pin 1 with pins 3-2 75uH
and 8-5 shorted
Typical performance Characteristics
Efficiency vs. Input Voltage
70.00 >
O
=
&
in
69.20 S
9
3 68.40
(8]
c
(]
S 67.60
&=
w
66.80
— 115VAC
66.00 — 230VAC
90 110 130 150 170 190 210 230 250
Input Voltage
Output Current vs. Input Voltage
340 P
9
&
—~ 330 R
< 8
€ e |®
= 320
c
g
5 310
(&]
3 300
=]
e} —— Vin85VAC
290 Vin 115VAC 4
—— Vi 230VAC
280 —— Vi 264VAC
90 110 130 150 170 190 210 230 250 270

ACT364-LEDO1

Input Voltage

85-264VAC | 300-350mA

1or2
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GU10 1x3W LED Lighting

85 - 264VAC ACT364 1

4V 3W Flyback

Operation and Application

Figure 1 is the schematic of an offline LED driver
using ACT364 to provide a power output of 4V,
650mA. This circuit is a typical flyback type power
supply which includes the AC rectified circuit (BD1,
L1, C1), primary snubber circuit (D1, R1, C2),
power drive circuit (BD pin ,Q1), secondary rectified
circuit (D3, C4) and the IC control circuit. ACT364 is
a Primary Side Regulator (PSR) so that the power
supply unit can regulate current and voltage without
Opto-couple. Pin 4 and Pin 2 are the VDD and
ground pins to provide power for the IC. Pin 3 is the
base drive for the NPN transistor. Pin 1 is the
switching pin. Pin 5 is the feedback pin that senses
the output current and output voltage. Pin 6 is the
peak current sense pin. Through a patented PSR

technology, this circuit can provide drivers one 3W
LED lights in series due to the wide VDD operation
ranges.

Key Component Selection

The turn ratio of the primary turn and the secondary
turn  (Np/Ns), together with the R7 sets the
maximum output current value as shown in formula
(1.1). The voltage setting is through the flyback
voltage of auxiliary winding and the feedback
resistor R5, R6 as shown in formula (1.2).
Np/Ns/Naux (168/7/22) must be designed correctly to
make sure it operates in DCM mode and it can
supply one LEDs in same circuit. A design value
VOUTCV equal to 4V and IOUTCC_MIN equal to 650mA
are used to do the design.

2
1 0.396x0.9 7xFaw
lource _ZXLPX( x

(1.1)
RCS VOUTCV

Ns and Nayx are numbers of transformer secondary
and auxiliary turns, and Vgecr is the rectifier diode
forward drop voltage at approximately 0.1A bias.

R5 Ns

v = Vege x4+ g5 Xmi\/SEC_R

ouTCv (12)

The peak current limit is set by (0.396x%0.9) /Rcs.

Figure 1:
Typical Application Circuit
FR1 10/1W L1
L—WM— — T1EE10
1.5mH 0410 . D3 S240 SMD
BD1 *R1 4 Vi
MBS06 SMD 1 300K/ 101/500V 1206
0805 *D1 GS1M SMA 3

4 2 1+ C1
p AN 4.7uF/400V
8x12

5
¢ R8 c4
2K/0805
. ATYUFAOV T

v LL4148 o,
10M/1206

N—
v R3

GND

N——

~

Q1
| D13003
TO-92

' 2
3 1 RS
22R/0805 — = 51.6K/0805
R4 22R/0805 ut 5
M— vop AcTses =
S0T23-6
c3 GND cs
== 4.7uF/25V 2 6 R6
1206 9.88K/0805
R7
2R/1206
v
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f Materials

PCB Top and Bottom Layers

n
C1 | Capacitor,Electrolytic,4.7uF/400V,8%x12mm KSC %
C2 | Capacitor,Ceramic,100pF/500V,1206,SMD POE @
o
C3 | Capacitor,Ceramic,4.7uF/25V,1206,SMD POE a :
+tun | |
C4 | Capacitor,Ceramic,10uF/10V,1206,SMD POE
D1 |Diode,U1tra Fast,GS1M,1000V/1.0A,SMA | PANJIT 1 |Electrical Strength |20 1 minute, from 4 5y 5 0
Primary and Secondary
i Inductance betweenpin1 | 3.2mH £
D2 |G | Rectifier,LL4148,100V/1A PANJIT .
eneral Rectiier 2 |Ptinductance .04 at VAC & 1kHz| 7%
D3 | Diode,schottky,40V/2A,S240,SMA PANJIT Inductance between pin
L1 | Axial Inductor,1.5mH,0410,Di SoK E ﬁlﬁftaaﬁi%e 1 S LS TNRIE A || el
xial Inductor,1.5mH, ,Dip CrE and 7-8 shorted
PCB1 | PCB,L*W*T=25.5x14x1. 6mm,Rev:A Jintong . L
Typical Performance Characteristics
FR1 | Wire Round Resistor,1W,100hm,KNP,5% TY-OHM
Q1 | Transistor,HFE 15-25,NPN,D13003,T0-92 | Huawai Efficiency vs. Input Voltage
70.00 >
R1 | Chip Resistor,300K ohm,0805,5% TY-OHM g
N
R2 | Chip Resistor,10M ohm,1206,5% TY-OHM 69.20 8
R3,4 | Chip Resistor,22 ohm,0805,5% TY-OHM 2 a0
< 8.
R5 | Chip Resistor,51.6K ohm,0805,1% TY-OHM %
R6 | Chip Resistor,9.88K ohm,0805,1% TY-OHM %’ 67.60
R7 | Chip Resistor,2 ohm,1206,5% TY-OHM 66.80
R8 | Chip Resistor,2K ohm,0805,5% TY-OHM — 115VAC
66.00 — 230VAC
T1 | Transformer,Lp=3.2mH,EE10 ‘ J
90 110 130 150 170 190 210 230 250
U1 |IC,ACT364US-T,SOT23-6 ACT
Input Voltage
Transformer Specification
3 - Open,
) Output Current vs. Input Voltage
Connect core to Pin4 P2 SH1
-l-_ Pin2 o ! 720 z
. (OOOO0000 P2 0000000 0®: Pin3 L Q'
7 —1100000000 81 OOO0OO0OOO! o 4 s1 Q
5000000 S OO0OOOSe T P ° =~ 700 £
GO0000 P1 000000000 pina o 8 < 3
000000000000 00000®: Pint E N
—. 5 e
Build up 3
= 660
Q
3 ¢
—  85VA
640 — 115VAC
— 230VAC
P1 1 4 160 | 2UEW | 0.10x1 | 3 | 25u8.5mm | 2 620 —— 264VAC
SH2 2 | Open| 16 [2UEW | 0.10x3 | 1 | 25u/8.5mm | 2 90 110 130 150 170 190 210 230 250 270
TEXE
s1 8 7 10 | pogoreg [0:350x1] 1| 25p8.5mm | 2 Input Voltage
P2 3 2 22 | 2UEW [010x2 | 2 | 25u85mm | 2
SH2 | Core | 4 1 C\‘;Vpif;’ 0.180x1| 1 | 25u/8.5mm | 2

P1 and P2 are Primary, S1 is Secondary (Bobbin: EE-10 Vertical)

ACT364-LED02

85-264VAC|650-750mA 1

Copyright © 2010 Active-Semi, Inc.
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85 - 264VAC ACT364 3

12v

3W Flyback

Operation and Application

Figure 1 is the schematic of an offline LED driver
using ACT364 to provide a power output of 12V,
350mA. This circuit is a typical flyback type power
supply which includes the AC rectified circuit (BD1,
C1, L1), primary snubber circuit (D1, R1, C2),
power drive circuit (BD pin, Q1), secondary rectified
circuit (D3, C4) and the IC control circuit. ACT364 is
a Primary Side Regulator (PSR) so that the power
supply unit can regulate current and voltage without
Opto-coupler. Pin 4 and Pin 2 are the VDD and

peak current sense pin. Through a patented PSR
technology, this circuit can provide drivers for two
(min), or three (max) LED lights in series due to the
wide VDD operation ranges.

Key Component Selection

The turn ratio of the primary turn and the secondary
turn  (Np/Ns), together with the R7 sets the
maximum output current value as shown in formula
(1.1). The voltage setting is through the flyback
voltage of auxiliary winding and the feedback
resistor R5, R6 as shown in formula (1.2).
Np/Ns/Naux (160/20/24) must be designed correctly
to make sure it operates in DCM mode and it can
supply either two or three LEDs in same circuit. A
design value Voutcy equal to 12V and loutce min
equal to 300mA are used to do the design.

2
1
| - L x 0.396x0.9 o nxFsw
outee 2 F Res Voutev

(1.1)

Ns and Nayx are numbers of transformer secondary
and auxiliary turns, and Vsecr is the rectifier diode
forward drop voltage at approximately 0.1A bias.

ground pins to provide power for the IC. Pin 3 is the RS Ng
base drive for the NPN transistor. Pin 1 is the  “ourcv = ‘rer* 1+ g) ¥, ~Voecw (1.2)
switching pin. Pin 5 is the feedback pin that senses
the output current and output voltage. Pin 6 is the The peak current limit is set by (0.396%0.9)/Rcs.
Fi
FR110/1W L1 T EE1O0
L—\/v‘ SYYYN
1 5mH 0410 1 D3 $100 SMA
BD1 ' R1 c2 . V+
MBS0 SMD 1 300K/ 101/500V 1206
. . . 0805 D1 GSTM SMA il P R8 J_ 4 W
ANC5 ~Ct S , 10K/0805 100F/16Y T4
2.2uF/400V 4.7uF/400V GND
8x12
3 6.2x12 : T et
D2 LL4148 Qf ) -
D13003
. 10M/1206 To-92
v R3 2
22R/0805 3 ! RS
BD SW 52.3K/0805
R4 22R/0805 u1 R 5
e iy
C3 GND cs
—— 4.7pF/25V 2 6 R6
1206 9.2K/0805
R7
1.4R/1206
Copyright © 2010 Active-Semi, Inc. -7- www.active-semi.com
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Bill of Materials PCB Top and Bottom Layers
|———— 26mm >

C1 | Capacitor,Electrolytic,4.7uF/400V,8%12mm KSC 2

[=]

L
C2 | Capacitor,Ceramic,100pF/500V,1206,SMD POE 'm'
C3 | Capacitor,Ceramic,4.7uF/25V,1206,SMD POE arun

S
C4 | Capacitor,Ceramic,10uF/16V,1206,SMD POE Electrical Specifications
BD1 | Bridge Rectifier,600V/0.5A,MBS06,SDIP PANJIT 1 |Electrical Strength |20H2, 1 minute, from 3KVAC

Primary and Secondary

D1 |Diode,U1tra Fast,GS1M,1000V/1.0A,SMA PANJIT 2 |P1 Inductance Inductance betweenpin 1 | 2.1mH +

and pin 4 at 1VAC & 1kHz 7%

D2 | General Rectifier, LL4148, 100V/1A PANJIT P1 Leak Inductance between pin 1
& eakage and pin 4 with pins 2-3 and| 75uH

D3 | Diode,schottky,100V/1A,S100,SMA PANJIT Inductance 7-8 shorted
L1 [ Axial Inductor,1.5mH,0410,Di SoKa . L.
P Typical Performance Characteristics
PCB1 | PCB,L*W*T=25.5x14x1. 6mm,Rev:A Jintong
FR1 | Wire Round Resistor,1W,100hm,KNP,5% TY-OHM Efficiency vs. Input Voltage
>
Q1 | Transistor,HFE15-25,NPN,D13003,TO-92 Huawai 76 8
(o]
s
R1 [ Chip Resistor,300K ohm,0805,5% TY-OHM S
P ° —_ 74 //, 2
- - o S | —
R2 | Chip Resistor,10M ohm,1206,5% TY-OHM < T
>
R3,4 | Chip Resistor,22 ohm,0805,5% TY-OHM § 7
R5 | Chip Resistor,52.3K ohm,0805,1% TY-OHM E%
R6 | Chip Resistor,9.2K ohm,0805,1% TY-OHM 70
R7 [ Chip Resistor,1.4 ohm,1206,5% TY-OHM —— 230VAC
— 115VAC
R8 [ Chip Resistor,10K ohm,0805,5% TY-OHM 68 : :
90 110 130 150 170 190 210 230 250
T1 | Transformer,Lp=2.1mH,EE10
Input Voltage
U1 [IC, ACT364US-T, SOT23-6 ACT
Transformer Specification
Open,
’ ® : Output Current vs. Load
-l_—Connect core to Pind P2 SH1 ; 360 >
, | [6o000000 P o00C000ee A, DN 350 4
7 /#0000000 §1 00000000 o ; ; st g
5000000 S OO0OOOSe T P ° : b
000000 P1 000000000 pins o : 8 T M0 S
000000000000 00000®: Pint . IS
4 Core \: 330
C
.......... 6
Build Up 3 *
= 310
3
s
5 300 —— 264VAC
o — 115VAC
290 —— 230VAC
— 85VAC
P1 1 4 160 | 2UEW | 0.10x1 [ 3 | 25p/8.5mm [ 2 280
o1 > o | o ||mEy |owes|| 1 | memm | 2 90 110 130 150 170 190 210 230 250 270
Input Voltage
S1 8 7 20 RLE;(EG 0250x1| 1 | 25085mm | 2 P 9
P2 3 2 24 | 2UEW | 010x2 | 2 | 25W8.5mm | 2
a2 | em 4 ‘ C\(I)Vpifeer 0180x1| 1 | 25085mm | 2 ACT364-LEDO3 85-264VAC(280-350mA| 2or3

Note: P1 and P2 are Primary, S1 is Secondary (Bobbin: EE-10
Vertical).

Copyright © 2010 Active-Semi, Inc. -8- www.active-semi.com
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85 - 264VAC ACT364 7

26V

6w Flyback

Operation and Application

Figure 1 is the schematic of an offline LED driver
using ACT364 to provide a power output of 26V,
240mA. This circuit is a typical flyback type power
supply which includes the AC rectified circuit (D1-
D4, C1, C2), power drive circuit (BD pin, Q1),
primary snubber circuit (D5, R3, C4), secondary
rectified circuit (D7, C7, C8) and the IC control
circuit. ACT364 is a Primary Side Regulator (PSR)
so that the power supply unit can regulate current
and voltage without Opto-coupler. Pin 4 and Pin 2
are the VDD and ground pins to provide power for
the IC. Pin 3 is the base driver for the NPN
transistor. Pin 1 is the switching pin. Pin5 is the
feedback pin that senses the output current and
output voltage. Pin 6 is the peak current sense pin.
Through a patented PSR technology, this circuit

can provide drivers for five (min), or seven (max)
LED lights in series due to the wide VDD operation
ranges.

Key Component Selection

The turn ratio of the primary turn and the secondary
turn (Np/Ns), together with the R10 and R11 sets
the maximum output current value as shown in
formula (1.1). The voltage setting is through the
flyback voltage of auxiliary winding and the
feedback resistor R8, R9 as shown in formula (1.2).
Np/Ns/Naux (110/28/16) must be designed correctly
to make sure it operates in DCM mode and it can
supply either five or seven LEDs in same circuit. A
design value Voyurcy equal to 26V and loytce min
equal to 240mA are used to do the design.

2
1
| T [o.sgsxo.gj § (quSW ]

11
outce 2 Res Voutev -

Ns and Nayx are numbers of transformer secondary
and auxiliary turns, and Vsec r is the rectifier diode
forward drop voltage at approximately 0.1A bias.

Ns

R8
Vourev = Veer X (1 + R79) " Noaox (1.2)

The peak current limit is set by (0.396x%0.9) /Rcs.

- VSEC _R

Figure 1:
Schematic of LED Lighting Driver

T1EE16 R12 C6
(TF-1608)  101/0805 102/1206

FR1101W
L—W D1-D4 J_ . .
g noor C3 Rs ?gzmv DIP u t
gL% = LED1
R1 & L i3ectt 4 2 4.TuFI400V 7 3°°K’1’2WT D5 FR107 DO41 07| Jioorrerios ] | o c8 TV
1M/1206 Z P =10mm - ] 8x12 l N R13 AT~ 100pF/ ;g\olpsF/11 :
=l 9 35V 5x11 x
5 47yFi00v 7~ R2 10K/0805 onp Yk E07
ax12 | 22211206 [
N R4 i J__ Lo
X 5M/0805 o ) = ;0_21;13:1\!:(:
1.0mH 0410 D6 FR102 _@ -
— |Do# RS T0-126
5M/0805
R6
3 1
v R/1206 2 R8
ED) sw 51.1K/10805
R7 2R/ 114W & s
VP sorasg FE
GND Ccs
R9
c5 2 s
8.66K/0805
104F/35V R10,R11
5x11 1.51206x2
\%4

Copyright © 2010 Active-Semi, Inc.
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Bill of Materials

C1 |Cap-X2 0.1yF 250V,13x6%11mm,P=10mm UTXx
C2, 3 [Capacitor Electrolytic,4.7uF/400V,8%12mm KSC
C4 |Capacitor Ceramic,1000pF/1KV,Dip POE
C5 |Capacitor Electrolytic,10puF/35V,5%x11mm KSC
C6 |Capacitor Ceramic,1000pF/50V,1206 POE
C7, C8 |Capacitor Electrolytic,100uF/35V,5%x11mm KSC
C9 |Y1 Capacitor,1000pF/400VAC,DIP POE
D1-4 |Rectifier,1000V/1A,1N4007,D0O-41 Good-Ark
D5 |Diode,Ultra Fast,FR107,1000V/1.0A,DO-41| Good-Ark
D6 [Diode,Ultra Fast,FR102,100V/1.0A,DO-41 | Good-Ark
D7 |Diode, Schottky, HER104,300V/1A,DO-15 ST
L1 |Axial Inductor, 1mH, 0410, DIP SoKa
PCB |PCB, ¢ *T=43x1.0mm,Rev:A Jintong
FR1 [Wire Round Resistor, 1W, 10Q, KNP, 5% | TY-OHM
Q1 |Transistor,HFE15-25,NPN,D13003,TO-126 | Huawei
VL1  |Varistor,TVR05,431KSY, ¢ 5,430V, £10%, | Thinking
R1  [Chip Resistor,1MQ,1206,5% TY-OHM
R2 [Chip Resistor,2.2kQ,1206,5% TY-OHM
R3 |Chip Resistor,300kQ,1/2W,5% DIP TY-OHM
R4,5 |Chip Resistor,5mQ,0805,5% TY-OHM
R6 [Chip Resistor,22Q,1206,1% TY-OHM
R7 |Chip Resistor,22Q,1/4W,5%,DIP TY-OHM
R8 [Chip Resistor,51.1kQ,0805,1% TY-OHM
R9 |Chip Resistor,8.66kQ,0805,1% TY-OHM
R10, 11 |Chip Resistor,1.5Q,1206,5% TY-OHM
R12 |Chip Resistor,100Q,0805,5% TY-OHM
R13 |Chip Resistor,10kQ,0805,5% TY-OHM
T Transformer,Lp = 1.2mH,EE16
U1 |IC,ACT364US-T,SOT23-6 ACT

Transformer Specification

Connect core to Pin5
- Pind

(OOOOO000 P2 OOOO00O0 @@ Pin1

13 —1180000000 81 OOOO0VO0!

OOO0000 SHTOOOO0O 00®

000000 P1 OOOOOOOOOH— Pins hd
0000000000000 0000®+1— Pin2

10 Open
D
P2 SH1 :
[ . ° "
Open 4 .
Pind :

st

Build up
P1 2 5 110 | 2uew [o.150x1| 2 | 25w8.5mm | 2
SH2 4 NC | 17 [ 2uew o.120x3| 1 | 25u8.5mm | 2
TEXE
s1 9 10 [ 28 [ooo= [030x1 | 2 [ 25p85mm | 2
P2 1 4 16 | 2uEw [o020x2 [ 1 | 25p8.5mm | 2
SH2 | Core 5 1 C\‘,’V"if:' 0.180x1| 1 | 25p85mm [ 2

Note: P1 and P2 are Primary, S1 is Secondary (Bobbin: EE-16

Vertical).

PCB Top and Bottom Layers

Electrical Specifications

1

Electrical Strength

50Hz, 1 minute, from
Primary and Secondary

3kVAC

2> |P1 Inductance Inductance between pins 2 | 1.2mH +
and pin 5at 1VAC & 1kHz 7%
Inductance between pins 2
3 mt&zﬁie and pin 5 with pins 1-4 and|  75uH
9-10 shorted
Typical performance Characteristics
Efficiency vs. Input Voltage
80 >
(@]
Py
£
R 78 — 8
S
z 76
(8]
c
o
A 74
=
w
72
—— 230VAC
70 — 115VAC
90 110 130 150 170 190 210 230 250
Input Voltage (V)
Output Current vs. Input Voltage
260
8
250 4
£
g 240 §
= 230
c
g
E 220
)
O
5 210
=
3 200 —— 264VAC |
— 115VAC
190 — 230VAC 7
— 85VAC
18090 110 130 150 170 190 210 230 250 270
Input Voltage (V)
ACT364-LEDO4 85-264VAC|200-270mA| 5or7
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@—Amweseml Innovative Power™

ACT50 DESIGN GUIDE

June 2010
16V, 5W, 350mA Hi-ciency Solutions
85 - 264VAC ACT50 4 16V 5W Flyback
FEATURES current control PWM controller. Constant voltage

e Universal AC input
e High efficiency

e Constant Voltage Control & Short Circuit
Protection

e CC temperature compensation

e +506 current accuracy

e Exceed Energy Start 2.0 regulation
e Small SOT23-5 Package

APPLICATIONS
e Off-Line isolated LED Driver

Operation and Application

Figure 1 is the schematic of an offline LED driver
using ACT50 to provide a power output of 16V,
350mA. This circuit is a Flyback type power supply
which includes the AC rectified circuit (D4, L1, C1,
C2), power drive circuit (D9, R6, Q1), output
rectified circuit (D10, C8) and the IC supply and
control circuit. ACT50 is a very low cost peak

control is through OPTO couple and ZD1. Accurate
current control is through R10 and the TC
compensation circuit (C9, R14, R13).

Key Component Selection

The inductance value is selected to enable to
operate the circuit in the CCM mode. The ripple
current can be designed to be 20%-40% of the load
current. A fast efficiency rectifier D10 is required to
achieve higher efficiency. The turn ratio of
secondary and auxiliary can be set as to make sure
the Vpp in a working range. The serial output
voltage V, should be in the range of 12V-16V
voltage. The constant output current is set through
R10 according formula (1). R14 is a thermal resistor
to achieve good output current accuracy in high
temperature. Vge is 0.6V at 25°C and 0.55V at 50°C
respectively.

R14(T )+R13

- 1
Vee = o XRI0X paT v RI3RY @

ZD1 is selected to set the output voltage constant
when it is in open circuit.

Figure 1:
Typical Application Circuit

R11 470 c7
L1 1.5mH T1EE16 220pF/50V
D4 - ’1
1N4007* R1 3kQ R Ra 'L 1C0300 F D10
L A— 750kQ > 100kQ p SB5100 cs |+
e ° 4TOHF R ¥ . LED1
+C1 c2_|+ g3 D5 0 25V A\
6.84F 68UF N 500k A
T 400V 4oovT FR107
- VY. LED2
47 R5 1200 wt
F1 RS -
1A250V =
%0 _L+ ca Q1 D6 LL4148 1kQ ¥ LED3
10uF 35V\ D13003X WY
c5 1 )
R12 2 1000pF R6 200Q \a IC2B
VR1 470V 1000 M EL817 b 4 w LED4
sov |5 D9 1Nat4s Q2 N
90V-264VAC SW KTC9014 R9 1kQ
1 Ic1 !
VDD, crsouc FB

ISET GND

4 2
R7
60kQ

3
SpP)ic2A
2N ELg17

3200pF

50V R13 1.87Q
820Q

z‘ZD1 R14
YC1 co J_
cg  1000pF/400V 18V] 32000F ==t i NTC 10kQ < R10
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@—Amweseml Innovative Power™

Bill of Materials

PCB Top and Bottom Layers

Active-
IC1 (IC, ACT50UC Semi
IC2 |[IC, EL817C, DIP4 Everlight
C1, C2|Capacitor, Electrolytic, 6.8uF/400V, 8x12mm KSC
C3 [Capacitor, Ceramic, 1000pF/1kV, DIP POE
C4 |Capacitor, Electrolytic, 10pF/35V, 6.3x11mm KSC
C5 |Capacitor, Ceramic, 1000pF/50V, 0805, SMD POE Transformer Specification
C6, C9|Capacitor, Ceramic, 3200pF/50V, 0805, SMD POE , SH2 M
L J
C7 |Capacitor, Ceramic, 220pF/50V, 1206, SMD POE o s Phi T /@0000000]F2 000000000
. . Pin3 Open
C8 |Capacitor, Electrolytic, 470uF/25V, 10x8mm KSC . . ° open | [DOT00000 51 GO0000008 g;‘ﬁg
D1-D4 | Diode, Ultra Fast, 1000V/1A 1N4007 DO-41 Good-Ark 4 o— st sgm-=Eoggggggggggggggogg@5
i 5 > 8 i 0000000 P1 OOOOOOO
D5 |Diode, Ultra Fast, FR107, 1000V/1.0A, DO-41 Good-Ark P2 S“: o o oooooo&;ooooooooo
D6 [Diode, Switching, 75V/150mA LL4148 MINI-MELF|Good-Ark 3
D9 |Diode, Switching, 75V/150mA 1N4148, DO-15 Good-Ark Electrical Specifications
T po| [TEM[DESCRIPTION] _CONDITION _ [LiMITS|
ZD1 |Diode, Zener, GLZJ15A, 16V, 0.5W, MINI-MELF | PANJIT 50Hz. 1 minute. f
' z, 1 minute, from
1 Electrical Strength . ’ 3kVAC
L1 |Axial Inductor, 1.5mH, 0410, DIP Ag%ﬂe Primary and Secondary
Inductance between pin 1 1.8mH
Q1 [Transistor, NPN, 600V, 1.5A, D13003X, TO-26 | Hua Wei 2 |Plinductance | {02 at VAC & 1kHz | 7%
Q2 Transistor, NPN, KTCQO14, TO-92 KEC Inductance between p|n 1
: e g | P e and pin 2 with pins 3-4 75uH
F1 |Fuse:1A 250V 3.6x10mm With Pigtail Walter Inductance and 548 shorted
R1 [Chip Resistor, 3kQ, 0805, 5% TY-OHM
R2 |Chip Resistor, 750kQ, 1206, 5% TY-OHM Efficiency vs. Input Voltage
R3 |Chip Resistor, 500kQ, 1206, 5% TY-OHM 90 3
R4 [Chip Resistor, 100kQ, 1/2W, 5% TY-OHM 86 s
R5 |[Chip Resistor, 120Q, 0805, 5% TY-OHM g B
R6 [Chip Resistor, 2000, 0805, 5% TY-OHM g
R7 |Chip Resistor, 60kQ, 0805, 1% TY-OHM 8
&=
R8, R9|Chip Resistor, 1kQ, 0805, 5% TY-OHM w
R10 |Meter Film Resistor, 1.87Q, 1W DIP,1% TY-OHM 4
R11 [Chip Resistor, 47Q, 1206, 5% TY-OHM . 4 LEDs
R12 Chlp ReSiStOr, 1000, 1206, 5% TY-OHM 110 130 150 170 190 210 230
R13 |Chip Resistor, 820Q, 0805, 5% TY-OHM Input Voltage (V)
R14 [NTC Minus Thermistor Compensation 10kQ, 5% | Thinking
VR1 |Varistor, TVRO5471KSY, ¢5, 470V, +10% Thinking Output Current vs. Input Voltage
400 >
YC1 |Y1 Capacitor, 1000pF/400V, DIP UTx 9
al
T1 [Transformer, L = 1.8mH, EE16 < w0 3
N
. €
Build up g 3
j
© 0
3
5
O 240
P1 2 1 125 | 2UEW [0.150x1| 3 | 25p/85mm | 2 |
SH1 1 |open| 26 |2UEW |0.150x2| 1 | 25p8.5mm | 2 200 4LEDs
s1 8 5 23 | 2UEW | 0.40x1| 1 | 25p8.5mm | 2 85 125 165 205 245 265
SH2 3 Open 1.1 | Copper | 7mm 1 25p/8.5mm 1 | t Volt v
P2 4 3 21 | 2UEW [0.150x1| 1 | 25p/8.5mm | 1 nput Voltage (V)
P1 and P2 are Primary, S1 is Secondary (Bobbin: EE-16 Horizontal)
ACT50UC-T-LEDO3 [85-264VAC|280-350mA| 3or4
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ACT50 DESIGN GUIDE

June 2010
49V, 5W, 128mA Hi-ciency Solutions
85 - 264VAC ACT50 14 Serial LED x 8 Line 49V 5W Flyback
FEATURES current control PWM controller. Constant voltage

e Universal AC input

e High Efficiency

e Constant Voltage Control & Short Circuit
Protection

e CC Temperature Compensation

e +506 Current Accuracy

e Exceed Energy Start 2.0 Regulation

e Small SOT23-5 Package

APPLICATIONS

e Off-Line isolated LED Driver

Operation and Application

Figure 1 is the schematic of an offline LED driver
using ACT50 to provide a power output of 49V,
128mA. This circuit is a flyback type power supply
which includes the AC rectified circuit (D4, L1, C1,
C2), power drive circuit (D9, R6, Q1), output
rectified circuit (D10, C8) and the IC supply and
control circuit. ACT50 is a very low cost peak

control is through OPTO couple and ZD1. Accurate
current control is through R10 and the TC
compensation circuit (R9, R13, R14).

Key Component Selection

The inductance value is selected to enable to
operate the circuit in the CCM mode. The ripple
current can be designed to be 20%-40% of the load
current. A fast efficiency rectifier D10 is required to
achieve higher efficiency. The turn ratio of
secondary and auxiliary can be set as to make sure
the Vpp in a working range. The serial output
voltage V, should be in the range of 48V-52V
voltage. The constant output current is set through
R10 according formula (1). R14 is a thermal resistor
to achieve good output current accuracy in high
temperature. Vge is 0.6V at 25°C and 0.55V at 50°C
respectively.

R14(T )+R13

Vee = lp x R10 % R14(T )+R13+R9 (1)

BE

ZD1 is selected to set the output voltage constant
when it is in open circuit.

Figure 1:
Typical Application Circuit

L1 1.5mH

6.8uF 4.7uF AN 500kQ
T 400V 4oovT

T1EE16

R1147Q o7
220pF/50V
L C8

v

[] 1F;/250V

R510Q

T 100pF/63V
-

_L+. C4 Q1
1

90V-264VAC

sw

1 Ic1 3
VDDacTsouc B

ISET  GND

ouF/35v\,D13003X
R12 5 :
% 1000pF/50V R6 2000
1000

5| D8 LL4148 D9 LL4148

D6
HER103
[}

}_

c6 . 1000pF/400V
3200pF
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2010

Bill of

Materials

PCB Top and Bottom Layers

IC1 |IC, ACT50UC-T, SOT23-5 Active Ca G
IC2 |IC, EL817C, DIP4 Everlight . i
C1 |Capacitor, Electrolytic, 6.8uF/400V, 10x12mm KSC Ll
C2 |Capacitor, Electrolytic, 4.7uF/400V, 8%x12mm KSC
C3 |Capacitor, Ceramic, 1000pF/1kV, DIP POE Transformer Specification
C4 | Capacitor, Electrolytic, 10uF/35V, 5x11mm KSC ; o B
C5 | Capacitor, Ceramic, 1000pF/50V, 0805, SMD POE 3.0 223_—" 2
C6 |Capacitor, Ceramic, 3300pF/50V, 0805, SMD POE . iy g eseEeeeiee e | et
C7_| Capacitor, Ceramic, 220pF/50V, 1206, SMD POE o— . ﬁizfm
C8 |Capacitor, Electrolytic, 100uF/63V, 8x12mm KSC P2 Qs § 05 prz L e0800090009090905
C9 |Capacitor, Ceramic, 1000pF/50V, 0603, SMD POE s e Pr1~8€000000O0000000
C10 |Safety Capacitor, Y2, 1000pF/400V, DIP uUTXx . . .
D4 |Bridge Rectfier, 1000V/1A DI1010S, SDIP PANJIT Electrical Specifications
D5 |Diode, Ultra Fast, FR107, 1000v/1.0A DO41 | Good-Ark _
D6 Dllode, UItlra Fast, HER103, 200V/1.0A, D041  |Good-Ark + |Etectical Strengt |50H2: 1 minute, from SKVAC
D8, D9|Diode, Switching, 75V/150mA LL4148 MINI-MELF [ Good-Ark Primary and Secondary
D10 |Diode, Super Fast, BY299, 800V/2.0A, DO-201AD| PANJIT 2 |P1 Inductance Induc@ance between pin 1| 2.0mH
ZD1 |Diode, Zener, GLZ47, 47V, 05W, MINFMELF | Good-Ark e P2 EL NG & e | 7
L1 |Axial Inductor, 1.5mH, 0410, DIP Amode 3 |Pf Leakage L”fduﬁﬁﬁ';"?vﬁﬁ t;.vr?: Ao 75uH
and 7-8 shorted
Q1 |Transistor, NPN, 600V, 1.5A, D13003X, TO-126 | Hua Wei
Q2 |Transistor, NPN, KTC9014, TO-92 KEC Typical Performance Characteristics
F1 [Fuse: 1A 250V 3.6x10mm With Pigtail Walter
R1 |Meter Film Resistor, 3kQ, 0805, 5% TY-OHM Efficiency vs. Input Voltage
R2 | Chip Resistor, 750k0, 1206, 5% TY-OHM . 3
R3 |Chip Resistor, 500kQ, 0805, 5% TY-OHM 86 $
R4 | Chip Resistor, 100kQ, 1206, 5% TY-OHM ® o — =
R5 |Chip Resistor, 10Q, 0805, 5% TY-OHM 5
R6 |Chip Resistor, 200Q, 0805, 5% TY-OHM .é 78
R7 |Chip Resistor, 60kQ, 0805, 1% TY-OHM i
R8 |Chip Resistor, 3.9kQ, 0805, 5% TY-OHM 74 ot
R9 | Chip Resistor, 1kQ, 0805, 5% TY-OHM 70 LEDs
R10 [Meter Film Resistor, 1.87Q, 1/2W DIP, 1% TY-OHM 85 125 165 205 245 265
R11 |Chip Resistor, 47Q, 1206, 5% TY-OHM Input Voltage (V)
R12 [Chip Resistor, 100Q, 1206, 5% TY-OHM
R13 |Chip Resistor, 8200, 0603, 5% TY-OHM Output Current vs. Input Voltage
R14 |NTC Minus Thermistor Compensation 10kQ, 5% | Thinking z 100 g
R15 | Chip Resistor, 91k, 0603, 5% TY-OHM £ 2
T1 | Transformer, Lp = 2.0mH, EE-16 -f'é 140 ©
-
Build Up 5
8 120
5
3 e
SH1 1 Open 26 2UEW [0.150x2 1 25u/8.5mm 2 100
P1 2 1 125 | 2UEW |0.150x1[ 3 | 25u85mm | 2 85 125 165 205 245 265
SH2 3 |open| 26 |2UEW |0.150%2[ 1 | 25u8.5mm | 2 Input Voltage (V)
S1 8 7 68 TEXE | 0.30x1 1 25p/8.5mm 2
P2 4 3 21 2UEW |0.150x1 1 25u/8.5mm 3
SHS | 3 [Open] 11 |Cobper) 7mm | ' | 20w8Smm] 3 ACT50UC-T-LEDO5 [85-264VAC|115-140mA (g‘j grfg)

P1 and P2 are Primary, S1 is Secondary (Bobbin: EE-16 Horizontal)
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85 - 264VAC ACT50 7 28V W Flyback

current control is through R13, R14 and the TC
compensation circuit (RT1) R15.

Key Component Selection

The inductance value is selected to enable to
operate the circuit in the CCM mode. The ripple
current can be designed to be 20%-40% of the load
current. A fast efficiency rectifier D4 is required to
achieve higher efficiency. The turn ratio of
secondary and auxiliary can be set as to make sure
the Vpp in a working range. The serial output
voltage V, should be in the range of 21V-28V
. ) ) voltage. The constant output current is set through
Operation and Apphcatlon R13, R14 according formula (1). RT1 is a thermal
resistor to achieve good output current accuracy in
high temperature. Vge is 0.6V at 25°C and 0.55V at
50°C respectively.

Figure 1 is the schematic of an offline LED driver
using ACT50 to provide a power output of 28V,
350mA. This circuit is a Flyback type power supply
which includes the AC rectified circuit (BD1, L1, C1, R13xR14 RT 1+R15

C2), power drive circuit (D3, R6, Q1), output Vg =g X gi37R17 ¥ RTITRI2:R1E (1)
rectified circuit (D4, C8, C9) and the IC supply and

control circuit. ACT50 is a very low cost peak ZD1 is selected to set the output voltage constant
current control PWM controller. Constant voltage when it is in open circuit.

control is through OPTO couple and ZD1. Accurate

Figure 1:
Typical Application Circuit

F1 Ri0 _ C7
T2.0A/1250VAC 81 L1 1mH T1EPC-19 470 22150V
L —YY Y
| 1o g
>
_Rj/:/'fm__ s Y . ER2D 2200V
I SMP Ri11 Y3 eo
R -~ gi moov 2R3 Al ’ v T . 4
N3.3p/400V A~ 3.3p p: 33u/38Vx2 AN N LED2
811 8x11 474 FR107 D CASE M
A AN
D2LL4148 Wa U2
v > R5100 L 3 Esirc W e0s
L] v N
ca o Q2 -
224/35V 03 LLd1as c1o  MMBT3904 ¥ 05
5x11 SOT-23
102/1kV N
l ¢ A A
Q1
R6 470 ": 1N60 !!§ LED7
—\W H T0-126
J R12 102
R7Q YA
R8 > 103
101§
5 1 cs =
- ; 102/50V 201 N
27V/0.5W LR
1 3 R13 }
L—— vop U1l FB [—9 7:‘ 360S < 3.6Q
ACT50UC R15
NC
ISET GND § u2
~ > EL817C
R9
393 c6 <
T3
v
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Bill of Materials

PCB Layout

U1 [Ic, ACT50UC, SOT23-5 Active
U2 [ic,EL817C, DIP4 Everlight
C1,C2 |Capacitor Electrolytic, 3.3uF/400V, 8%x12mm KSC
C3  [Capacitor Ceramic, 470pF/1KV, DIP POE
C4  [Capacitor Electrolytic, 22uF/35V, 5x11mm KSC
C5 [Capacitor Ceramic,1000pF/50V,0805 POE
C6 [Capacitor Ceramic, 3300pF/25V,0603 POE
C7  |Capacitor Ceramic, 220pF/50V,0805 POE Transformer Spec ification
C8, C9 |Capacitor Tantalum, 33uF/35V, D Case AVX o e
C10 _[Capaitor Ceramic, 1000pF/1KV, DIP POE — T
BD1__|Bridge Rectifier, 1000V/1A, DI1010S, SDIP PANJIT T gl e
D1 |Diode, Ultra Fast, FR107, 1000V/1.0A, DO41 | Good-Ark : _ . oo
D2 | S TOV1O0mA, LLA14S, GoodArk|  n wi3uefen c sl .
g |Diode, Swiching, 5VI0mA, LL¢145, Gooaak| T =L b
Electrical Specifications
D4 |Diode, Ultra Fast, ER2D, 200V/2.0A, SMD PANJIT
MICROMELF 1 |Electrical Strength [20H2 1 minute, from 5\ c
Q1  |Transistor, Mosfet, 1N60, TO-126 uTC primary and secondary
Q2  [Amplifier Transistor, NPN, MMBT3904, SOT-23 5 e s Inductance between pins | 1.8mH
£y |Fuse:2.0A250V 36 x 10mm With Pigtail Walter nductance 1and3at1VAC & TkHz | +7%
Ceramic tube Inductance between pins
L1  |Axial Inductor, 1mH, 0410, DIP AmodeTech 3 ELLII;ZE?:Q: 1 and 3 with pins 5-4 and | 75uH
PCB1 ACT50 PCB, ®18mm, T = 1.6mm, CEM-1, Jintong 11-10 shorted
Rev: A
PCB2 é‘gLSORZ\?E\ L x WxT=29x28x1.0mm, Jintong ; Efficiency vs. Input Voltage
R1  [Chip Resistor, 1.5kQ,1206, 5% TY-OHM 8
R2  [Chip Resistor, 470kQ,1206, 5% TY-OHM PN g
R3__|Chip Resistor, 470kQ, 1206, 5% TY-OHM g o Sy =
R4 [Chip Resistor, 300kQ,1206, 5% TY-OHM 3 7 ~
R5 [Chip Resistor, 10Q,1206, 5% TY-OHM [ N
R6 |Chip Resistor, 47Q,0805, 5% TY-OHM 2 ] \\
R7 |Chip Resistor, 10kQ,0805, 5% TY-OHM wom N
R8  [Chip Resistor, 1000,0805, 5% TY-OHM 76 N
R9  [Chip Resistor, 39kQ,0603, 1% TY-OHM 75 7LEDs
R10  [Chip Resistor, 47Q,1206, 5% TY-OHM 85 125 165 205 245 265
R11  [Chip Resistor, 2.0kQ,0603, 5% TY-OHM Input Voltage (V)
R12 [Chip Resistor, 1kQ,0603, 5% TY-OHM
R13, R14Chip Resistor, 3.60,1206, 1% TY-OHM
R15 |NC TY-OHM Output Current vs. Input Voltage
RT1 |NC Thinking 346 >
T1  |Transformer, Lp = 1.8mH, EPC-19 N 340 g
VR1  |Varistor, TVR05431KSY, ¢5, 430V, +10%, DIP | Thinking T . 2
Build up S a1\
]
=3
P1 3 1 95 2UEW | 0.250x1 1 25p/8.5mm 2 8 292
SHA1 4 Open 40 2UEW | 0.150x2 1 25p/8.5mm 2 7 LEDs |
S1 11 10 40 TEXE | 0.450x1 1 25u/8.5mm 2 280
SH2 4 |[open| 09 [Copper] 7mm 1 250/8.5mm 2 85 125 165 205 245 265
P2 5 4 20 2UEW | 0.150x%2 1 25u/8.5mm 2 Input Voltage (V)
sH3 | 4 |open| 1.1 |copper (E:)'igg‘ly) 1 | 25p85mm | 2

P1 and P2 are Primary, S1 is Secondary (Bobbin: EPC19 Horizontal)

ACT50UC-T-LEDO4
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June 2010
35V, 12W, 350mA H-iciency Solutions
85 - 264VAC ACT50 10 35V 12W Buck
FEATURES current control PWM controller. Constant voltage

e Universal AC input
e High efficiency

e Constant Voltage Control & Short Circuit
Protection

e CCtemperature compensation

e +506 current accuracy

e Exceed Energy Start 2.0 regulation
e Small SOT23-5 Package

APPLICATIONS
e Off-Line Non-isolated LED Driver

Operation and Application

Figure 1 is the schematic of an offline LED driver
using ACT50 to provide a power output of 35V,
350mA. This circuit is a buck type power supply
which includes the AC rectified circuit (BD1, L1, C1,
C2), power drive circuit (D9, R6, Q1), output
rectified circuit (D10, C8, C9) and the IC supply and
control circuit. ACT50 is a very low cost peak

control is through OPTO couple and ZD1. Accurate
current control is through R10 and the TC
compensation circuit (R9, R14, R13).

Key Component Selection

The inductance value is selected to enable to
operate the circuit in the CCM mode. The ripple
current can be designed to be 20%-40% of the load
current. A fast efficiency rectifier D10 is required to
achieve higher efficiency. The turn ratio of primary
and auxiliary can be set as to make sure the Vpp in
a working range. The serial output voltage Vq
should be in the range of 35V-40V voltage. The
constant output current is set through R10
according formula (1). R14 is a thermal resistor to
achieve good output current accuracy in high
temperature. Vge is 0.6V at 25°C and 0.55V at 50°C
respectively.

R14(T )+R13
R14(T )+R13+R9 @)

Vge =1, xR10x

ZD1 is selected to set the output voltage constant
when it is in open circuit.

Figure 1:
Typical Application Circuit

L1 330uH s0v
BD1 LED1
R13kQ R2

DI1010S 750k W
—\— cs A+ + LED2

b + A D10 -~ Cc9 I~ @

Cc2 R3 BYV26B 100uF/50V 100uF/50V
Aty 10uFA0OV 500kQ W LEDS
T 10uFr400v T1EE9 . LED
vy, N

[[I F1 é R5 100 A LEDS
1A1250V R8 = N LED6
L+ c4 gqsoosx D6 o Q‘LEW

L AN 22uF/50V s HER103 W

b c5 [ ] .

R12 N IC2B LED8

VR1 470V 10002 1000pF/50V N EL817 W
LED9

< D9 1N4148 Q2 gt

90V-264VAC — KTCo014 R9 1kQ ™ LED10
. .
IcC1
I:)ACT.‘SOUC i R14
c6 c10 J_

ISET GND| N IC2A

7 A 3300pF
R7 2 EL817
39kQ

¢ 10kQ R10
o 1.87Q
R13

8200

2701
39v/| 3300pF/50v -l-

AW
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Bill of Materials

PCB Top and Bottom Layers

Ic1 |ic, ACT50UC AN
Semi
IC2 |[IC, EL817C, DIP4 Everlight
C1, C2 |Capacitor, Electrolytic, 10uF/400V, 8x12mm KSC
C4 | Capacitor, Electrolytic, 22uF/35V, 5x11mm KSC
C5 |Capacitor, Ceramic, 1000pF/50V, 0805, SMD POE
C6, C10|Capacitor, Ceramic, 3300pF/50V, 0805, SMD POE Electrical Specifications
C8, C9 |Capacitor, Electrolytic, 100pF/50V, 8x12mm KSC
BD1_[Brdgo Reifr, 1000V/1A, D10105,50P | GooarAw|  IEMIDESCRIPTION] CONDITION ™ [EIMITS]
D6 |Diode, Super Fast, HER103, 200V/1.0A, DO-41 | PANJIT : 50Hz, 1 minute, from
! P _ 1 |Electrical Strength Primary and Secondary 3kVAC
D9 [Diode, Switching, 75V/150mA 1N4148, DIP Good-Ark :
= : 2 |P1 Inductance Inductance between pins| 2.6mH
D10 Fast Efficient Rectifier, BYV26B, 500V/1A, GS 1 and 2 at 1VAC & 1kHz +7%
DO-204AP o .
- nductance between pin
ZD1 |Diode, Zener, GLZ39A, 39V, 0.5W, MINI-MELF | Good-Ark 3 Ebbc?tzlzac%e 1 and pin 2 with pins 3-4 75uH
L1 |Axial Inductor, 300uH, 0410, DIP et Sliorier
Tech
Q1 [Transistor, NPN, 600V, 1.5A, D13003X, TO-126 | Hua Wei Typical Performance Characteristics
Q2 |Transistor, NPN, KTC9014, TO-92 KEC
F1 [Fuse: 1A 250V 3.6 x 10mm With Pigtail Walter Efficiency vs. Input Voltage
R1 |Chip Resistor, 3kQ, 0805, 5% TY-OHM % 3
R2 [Chip Resistor, 750kQ, 1206, 5% TY-OHM 92 g
: : 0, | —— =3
R3 |Chip Resistor, 750kQ, 1206, 5% TY-OHM 9 —1
R5 |Chip Resistor, 10Q, 0805, 5% TY-OHM < 88
R6 |Chip Resistor, 200Q, 0805, 5% TY-OHM g
R7 [Chip Resistor, 39kQ, 0805, 1% TY-OHM & o
w
R8 [Chip Resistor, 6kQ, 0805, 5% TY-OHM
R9 [Chip Resistor, 1kQ, 0805, 5% TY-OHM 10 LEDs
- - 80
R10 |Film Resistor, 1.87Q, 1/2W DIP,1% TY-OHM o5 125 105 205 245 265
- - o 3
R12 |Chip Resistor, 100Q, 1206, 5% TY-OHM Input Voltage (V)
R13 |Chip Resistor, 820Q, 0603, 5% TY-OHM
R14 |NTC Minus Thermistor Compensation 10kQ, 5%| Thinking
VR1 [Varistor, TVR05471KSY, ¢5, 470V, +10% Thinking Output Current vs. Input Voltage
T1 [Transformer, Lp = 2.6mH, EE-19 400 Z
< a
Len . S <]
Transformer Specification ‘g’ 370 g
1 Cmm— N l_ Pin3 .._If
S T (COO000000 P2 oooooooil::giﬂ4 § 340
s (COO000000sH O00000@®—=rnr 3
4 omy (COC0O0000000000000 o 5 310
b 00000000 Pt OOOOOOO %—
0 0000000000000 OOO G- Pin2 3 10 LEDs
Pp— | 280
85 125 165 205 245 265
Build up Input Voltage (V)
P1 2 1 143 | 2UEW [0.3dx1 1 | 25u/8.5mm | 2 ACT50UC-T-LED11  |85-264VAC|280-350mA| 9or 10
SH2 1 |open| 30 |2UEW [0.150x2| 1 | 25p/8.5mm [ 2
P2 4 3 55 | 2UEW |0.150x1| 1 [ 25085mm | 3

P1 and P2 are Primary, P2 is Secondary (Bobbin: EE-19 Horizontal)
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85 - 264VAC ACT50 12

42V

12W Flyback

Operation and Application

Figure 1 is the schematic of an offline LED driver
using ACT50 to provide a power output of 42V,
350mA. This circuit is a Flyback type power supply
which includes the AC rectified circuit (D1-D4, R1,
C3, C4), power drive circuit (D10, R9, Q1), output
rectified circuit (D11, C10, C11, C12), and the IC
supply and control circuit. ACT50 is a very low cost
peak current control PWM controller. Constant

voltage control is through OPTO couple and ZD1.
Accurate current control is through R14, R15, R16,
and the TC compensation circuit (RT1, R17).

Key Component Selection

The inductance value is selected to enable to
operate the circuit in the CCM mode. The ripple
current can be designed to be designed to be 20%-
40% of the load current. A fast efficiency rectifier
D11 is required to achieve higher efficiency. The
turn ratio of secondary and auxiliary can be set as
to make sure the Vpp in a working range. The serial
output voltage V, should be in the range of 42V-48V
voltage. The constant output current is set through
R14, R15 according formula (1). RT1 is a thermal
resistor to achieve good output current accuracy in
high temperature. Vge is 0.6V at 25°C and 0.55V at
50°C respectively.

| Ri4xRIS RT1+R17
~'o * R14+R15  RT1+R16+R17

ZD1 is selected to set the output voltage constant
when it is in open circuit.

V,

BE (@D)]

Figure 1:
Typical Application Circuit
TIEE25 R1247Q |_
co
D7 R34 R4 Ry s 221/100V DIP
1N4007 > > > L
A 00S koS a0k S ARV N
D1-D4 C3 DIP Pt
1N4007x4 22pF/250V A 11
10x21 be o UF204 2A/400V
1007 g ; DO-15 R13
. 4.7kQ
o 3 4 b D8 ¥ ko
1N4007 7 22uFr2s0v [ 470K Ao €10,C11, C12 =
10x21 47pF/50Vx3x6.3x11 T !!§ LED2
RS U2
11 C2 D9 FR102 N
1 0.1pF/250VAC W 100 - ~a EL817C
L3 18 x5.2 x 11.8mm L] vV Q2
B20pH =18 o MMBT3904
22uF135V D10LL4148 4
SOT-23
2 l 5x11 o Q1 .
||E U105 ™ 13007
’ R9 TO-220 2221400V 3!§ LED12
R1 100Q ﬁ;
470kQ AN R16
N 1kQ
A
R2 Re <, W
470kQ 100Q $ 4
I 1 e .
1l 022)F1250VAC 5 o250V RT1
11 18 x 8.2 x 16.5mm W I 10kQ
VR1 p=15 ; 113(1’3 - r'S 2w R15 > < Ri4
07D431K voo U1 sl D1 a6 $  Saen
ACT50UC 47VI0.5W
' '* 1 N U2 R17
ISET GND EL817C 10kQ
L1 4 2
13T(800uH) R11 cs
39kQ 332 1
F1
T3.15A/250VAC
L N v
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Bill of Materials

PCB Layout

Active-
U1 |[IC,ACT50 Semi
U2 |IC, EL817C, DIP-4 Everlight
C1  [Cap-X2 0.22uF/250V,18x8.2x16.5mm, P=15mm UTXx
C2 [Cap-X20.1uF/250V,18x5.2x11.8mm, P=15mm UTX
C3-C4 |Capacitor, Electrolytic, 22uF/400V, 10%x21mm KSC
C5 [Capacitor, Ceramic, 470pF/1kV, DIP POE
C6 [Capacitor, Electrolytic, 22uF/35V, 5x11mm KSC
C7 [Capacitor, Ceramic, 1000pF/50V, 0805 POE
C8 [Capacitor, Ceramic, 3300pF/25V, 0805 POE ; T ICFE N e e
C9 [Capacitor, Ceramic, 220pF/1kV, DIP POE SH 5 | Open | 40 |20EW[0150x2| 1 250/8.5mm 5
C10-C12|Capacitor, Electrolytic, 47uF/50V, 6.3%11mm KSC S1 10 ) 41 | TEXE | 020x2 | 1 [ 25w85mm | 2
C13 |[Capacitor, Ceramic, 0.1uF/25V, 0805 POE SH2 5 |Open| 0.9 |[Copper[ 7mm 1 | 25p/85mm | 2
Y1  [Y1 Capacitor, 2200pF/400VAC, DIP POE B2 & Il o |l 92 ||A0Ew|| e || 1 || dackeim || 2
D1-D7 |Rectifier, 1000V/1A, 1N4007 DO-41 Good-Ark | e B e e B B e s
D8 |Diode, Ultra Fast, FR107, 1000V/1A DO-41| Good-Ark Quter)
D9 [Diode, Ultra Fast, FR102, 100V/1A DO-41 | Good-Ark P1 and P2 are Primary, P1 is Secondary (Bobbin: EE-25 Horizontal)
D10 [Diode, Switching, 75V/150mA, LL4148 Good-Ark Electrical Specifications
D11 |Diode, Ultra Fast, UF204, 400V/2.0A, DO-15 | Good-Ark
2D [Diode Zener, GVEATA 47V, 05 MCRONELF]_PANUT | |IEM| DESCRIPTION| CONDITION™ " [EIMITS
Q1 [Transistor, NPN, D13007, TO-220 Huawei 1 |Electrical Strength gO_HZ’ 1 minuéey from 3KVAC
Q2 |Amplifier Transistor, NPN, MMBT3904, SOT-23 Ingﬁ‘;g\::zet;::dﬁm ——
F1 (I;L;srae;n?gtiﬁeZ.SOV 3.6x10mm With Pigtail, Walter 2 |P1 Inductance and pin 3 at 1VAC &F‘TkHz +7%
XBx Inductance between pin 1
S T XA o i [ o
2 : : and 10-P shorted
L3 |Axial Inductor, 820uH, 0410, DIP
RR16', RY [chip Resistor, 4700, 1206, 5% TY-OHM Efficiency vs. Input Voltage
R5 [Chip Resistor, 10Q, 1206, 5% TY-OHM % §
R8 [Chip Resistor, 100Q, 1206, 5% TY-OHM 88 g
R9 [Chip Resistor, 47Q, 1206, 5% TY-OHM g //'"'"““-\ -
R11 |Chip Resistor, 39kQ, 0805, 5% TY-OHM 2 86 /‘
R12_[Chip Resistor, 470Q, 1206, 5% TY-OHM 5 pd
R13 [Chip Resistor, 4.7kQ, 0603, 5% TY-OHM g ¥ L~
R14, R15[Chip Film Resistor, 3.6Q, 1206, 1% TY-OHM w 82 //
R16 |Chip Resistor, 1kQ, 0603, 5% TY-OHM / 12 LEDS
R17 |Chip Resistor, 10kQ, 0603, 5% TY-OHM 80 .
T Traqsformer EE-25, BobbinTF-2202 10Pin 85 125 165 205 245 265
\Vertical, Lp = 1.2mH
RT1 INTC minus Thermistor Compensation TY-OHM Input Voltage (V)
10kQ, ¢5mm, 5% Output Current vs. Input Voltage
VR1 |Varistor, TVR07431KSY, ¢7, 430V, £10%, DIP | Thinking 352 >
H/S [Heat Sunk: JD-YI Series L=20mm, Black JIEDA ?!n
For Q1 [Silicon Insulation: TO-220 T 2
For Q1 [Insulation Washer: ®3mm =~ 328 —— I
For Q1 [Pan Head Screw+Spring washer ®3x8mm é /’
For Q1 [Nut ®3 3 o
S 304
Transformer Specification =1
O 292
1 s2 sm 12 LEDs
- |- 280 .
P1 T 5O00Q00 72 oooooooo?i=:§:33 85 125 165 205 245 265
j * s Input Voltage (V)
[ ] (
2 Qe Qi [ o P | BoS0005000000000008H— s
: B ACT50UC-T-LEDO6 | 85-264VAC | 280-350mA | 12
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35V, 12W, 350mA H-iciency Solutions
85 - 264VAC ACT50 10 35V 12w Flyback
FEATURES peak current control PWM controller. Constant

e Universal AC Input
e High Efficiency

e Constant Voltage Control & Short Circuit
Protection

e CC Temperature Compensation

e +59% Current Accuracy

e Exceed Energy Start 2.0 Regulation
e Small SOT23-5 Package

APPLICATIONS
e Off-Line Isolated LED Driver

Operation and Application

Figure 1 is the schematic of an offline LED driver
using ACT50 to provide a power output of 35V,
350mA. This circuit is a flyback type power supply
which includes the AC rectified circuit (D1-D4, L1,
R1, C1, C2), power drive circuit (D9, R6, Q1),
output rectified circuit (D10, C8, C9) and the IC
supply and control circuit. ACT50 is a very low cost

voltage control is through OPTO coupler and ZD1.
Accurate current control is through R10 and the TC
compensation circuit (R9, R13, R14).

Key Component Selection

The inductance value is selected to enable to
operate the circuit in the CCM mode. The ripple
current can be designed to be 20%-40% of the load
current. A fast efficiency rectifier D10 is required to
achieve higher efficiency. The turn ratio of
secondary and auxiliary can be set as 2.8 to make
sure the Vpp in a working range. The serial output
voltage V, should be in the range of 35V-40V
voltage. The constant output current is set through
R10 according formula (1). R14 is a thermal resistor
to achieve good output current accuracy in high
temperature. Vge is 0.6V at 25°C and 0.55V at 50°C
respectively.

R14(T )+R13
R14(T )+R13+R9

ZD1 is selected to set the output voltage constant
when it is in open circuit.

V =I0><R10><

BE (@D)]

Figure 1:
Typical Application Circuit

R1147Q C7 220pF/50V
Il

VW i1
L1 330uH
A~ T1EE19 ’1
1?\,1‘{5;7 R13kQ R2 R4 _L c3 D10 o LED1
750kQ 100kQ 1000pF/1kV SF54 cs |+ co |+ “ LED2
C2 = 100uF/50V 7T~ 100uF/50V 7T~ AN
+ 1 1opFi00v TSR3 o v LED3
500kQ D5 ™
T 10uF/400v FR107 = LED4
F1
1A250V < R5 100 ™ LEDS
LED6
'—95_' +C4 a1 Wt
R 22uF/50v \D13003X DB LL4148 LED7
VR1 470V ° ™M
R12 2 C5 R6 2000 LED8
90V-264VAC 100Q 1000pF/50V W
LED9
_| D9 1N4148 W
L N v v ™ LED10
1 U1 3
VDDacTs0uc FB I
YC1 'x' ZD1
ISET GND C10 R10
R) IC2A Cc6 1000pF/ 36V | 3300pF/50V b
4 |2 p! 1.87Q
R7 EL817 | 3300pF/ 400V
39kQ 50v
v ' T =
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Bill of

Materials

PCB Top and Bottom Layers

IC1 |IC, ACT50UC-T, SOT23-5 Active-
Semi
IC2 |IC, EL817C, DIP-4 Everlight
C1, C2|Capacitor, Electrolytic, 10uF/400V, 8x12mm KSC
C3 [Capacitor, Ceramic, 1000pF/1kV POE
C4 |Capacitor, Electrolytic, 22uF/50V, 5x11mm KSC
C5 |Capacitor, Ceramic, 1000pF/50V, 0805, SMD | POE
C6, C10| Capacitor, Ceramic, 3300pF/50V, 0805, SMD | POE
C7 |Capacitor, Ceramic, 220pF/50V, 1206, SMD POE gpg
C8, C9|Capacitor, Electrolytic, 100uF/50V, 8x12mm KSC £in3 T 180000000 SH2OOOOOVO0)
. : . SR
D1-D4 [Diode, Ultra Fast, 1000V/1A 1N4007 DO-41 (Good-Ark P2 Qo £ ® o2 18000000000000000000
D5 |Diode, Ultra Fast, FR107, 1000V/1.0A, DO-41|Good-Ark ) e T OO000L0 SHOOQOOOLO
D6 |Diode, Switching, 75V/150mA LL4148 MINI-MELF |Good-Ark
D9 |Diode, Switching, 75V/150mA 1N4148, DO-15 |Good-Ark| ~ El€ctrical Specifications
D10 |Diode, Super Fast, SF54, 300V/3.0A, DO-201AD (Good-Ark _
ZD1 |Diode, Zener, GLZJ36A, 36V, 0.5W, MINI-MELF |Good-Ark :
e 1 |Electrical Strength gﬂ';i L ?Aguéeecfg?\?a 3KVAC
L1 |Axial Inductor, 330uH, 0410, DIP Tech Y Y
€C 2 |P1 Inductance Inductance between pin 1| 1.8mH
Q1 |Transistor, NPN, 600V, 1.5A, D13003X, TO-26 Hua Wei and pin 2 at 1VAC & 1kHz| +7%
Q2 |[Transistor, NPN, KTC9014, TO-92 KEC P1 Leakage Inductance between pin 1
. : o 3 and pin 2 with pins 3-4 75uH
F1 |Fuse: 1A 250V 3.6x10mm With Pigtail Walter
= IEIEETES and 5-8 shorted
R1 |Chip Resistor, 3kQ, 0805, 5% TY-OHM
R2 |Chip Resistor, 750kQ, 1206, 5% TY-OHM Typical Performance Characteristics
- - S y
R3 [Chip Resistor, 500kQ, 0805, 5% TY-OHM Efficiency vs. Input Voltage
R4 |Chip Resistor, 100kQ, 1206, 5% TY-OHM %0 >
R5 |Chip Resistor, 100Q, 0805, 5% TY-OHM g
R6 [Chip Resistor, 2000, 0805, 5% TY-OHM 8 8
R7 |Chip Resistor, 39kQ, 0805, 1% TY-OHM & 82 e
7
R8 [Chip Resistor, 2kQ, 0805, 5% TY-OHM g
R9 |Chip Resistor, 1kQ, 0805, 5% TY-OHM é 78
R10 |Meter Film Resistor, 1.87Q, 1/2W DIP, 1% TY-OHM w -
R11 |Chip Resistor, 47Q, 1206, 5% TY-OHM 10 LEDs A
R12 |Chip Resistor, 100Q, 1206, 5% TY-OHM 70 .
R13 |Chip Resistor, 8200Q, 0603, 5% TY-OHM 8 1m 1205 245 265
R14 |NTC Minus Thermistor Compensation 10kQ, 5% | Thinking Input Voltage (V)
VR1 |Varistor, TVR05471KSY, ¢5, 470V, £10% | Thinking Output Current vs. Input Voltage
YC1 |Y1 Capacitor, 1000pF/400V, DIP UTX 400 z
T1 |Transformer, Lp = 1.8mH, EE19 < 3
£ 360 S
. ° 5
Build Up 8
32
c
(g
S 280
O
SH1 1 |open| 30 |2UEW [0.150x2[ 1 | 25p8.5mm | 2 §_ 240
P1 2 1 110 | 2UEW [0.250x1[ 2 [ 2508.5mm [ 2 3 10 LEDs
SH2 3 Open | 30 | 2UEW [0.150x2| 1 25p/8.5mm 2 200 -
s1 8 5 40 | TEXE [0.450x1 1 | 2508.5mm [ 2 8 125 165 205 245 265
SH3 3 Open | 1.1 | Copper| 7mm 1 250/8.5mm 3 Input Voltage (V)
P2 4 3 18 | 2UEW [0.150x1| 1 [ 25p/8.5mm | 3

P1 and P2 are Primary, S1 is Secondary (Bobbin: EE-19 Horizontal)

‘ ACT50UC-T-LEDO7 ‘85-264VAC 280-350mA‘ 9or10
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28V, 21W, 350mA H-iciency Solutions

7LED or 300mA
85 - 264VAC ACT50 or 600mA or 900mA 28V 21W Buck

FEATURES voltage control is through OPTO couple and D12.
. . Accurate current control is through R13 and LM358
* Universal AC input control circuit.
e High Efficiency .
o Key Component Selection

e Constant Voltage Control & Short Circuit

Protection The inductance value is selected to enable to
operate the circuit in the CCM mode. The ripple
current can be designed to be 20%-40% of the load
e +5% Current Accuracy current. A fast efficiency rectifier D11 is required to
achieve higher efficiency. The turn ratio of
secondary and auxiliary can be set as to make sure

e CC Temperature Compensation

e Exceed Energy Start 2.0 Regulation

e Small DIP-8 Package the Vpp in a working range. The serial output
voltage V, should be in the range of 28V-32V
APPLICATIONS voltage. The constant output current is set through

R1 ing fi la(1, 2, 3).
e Off-Line Isolated LED Driver 3 according formula (1, 2, 3)

. . B (R18+R19)//(R20+R21)
Operation and Application lyy =25 x RI7-R13 @

Figure 1 is the schematic of an offline LED driver

(R18+R19)//(R22+R23)
X

using ACT50 to provide a power output of 28V, lop = 2.5 RT7%R13 (2
350mA. This circuit is a buck type power supply

which includes the AC rectified circuit (D1-D7, L1- (R18+R19)//(R24+R25)

L3, C1-C5), power drive circuit (D10, R11, Q1),  log =25 RI7xR13 @)

output rectified circuit (D11, C11, C12) and the IC .
supply and control circuit. ACT50 is a very low cost ~ D12 is selected to set the output voltage constant
peak current control PWM controller. Constant ~ When itis in open circuit.

Figure 1:
Typical Application Circuit
T1EPC25 LED+
D1-D4 C,,J_-e- P é cs_L
UF4007x4, 2241250V A s Re > 222/1kV o cir |+ ce |+ R12
2 750kQ | 100k 9 2200F 7 222 7C12 < gekn 28VAA
2 S c7 . 35V 400V | 220uF
c3 ] - 35V
L = S 8| R2 R6 NC
104275V | & Sl S S 750k0 |1 R130.10Q LED-
220uH S 1€ 1d ,v\
=~ L J_ v l
g2 ]5 D@ UF4007 D11 HER204 =
— EY ¥ +——N— "
C2 S t; D9 UF102 R10 10Q _L c13 R14620[
104/275V S ) & D12 0425V A+,
. v I ezt Tne
D10 LL4148 8
ML A+ cs D13LL4148 4
o~ 28mH T 220F [
250v R11150Q Q1 -
2 R15 2 < RI17
S 1500 15kQ
c1 4
1041275V U2
co . Elg17 R16 33kQ
NC
s I
'_@_‘ I iser SW
VR1390V
R7 100, Actso FB
F1 —V\\— VoD
2A250V R3 < R4 u2
NC 27kQ | 4 1| 8] 7| 4 Cc10 §
L*cs 103725V EL817
90V-264VAC T 220Fi35v
L N
v
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Bill of Materials PCB Top and Bottom Layers
»
U1 |IC, ACT50UC-T, DIP-8 Active
U2 |[IC, EL817C, DIP-4 Everlight
U3 |[IC, LM358, DIP-8 Everlight Transformer Specification
U4 |[IC, TL431, TO-92 USE ! .
C1-C3 [Capacitor-X2 0.1pF275V 18x6x12x15mm UTX o Sm%
Capacitor, Electrolytic, 22uF/250V, st
C4,C5| 5 ofzomm Y H KSC o . j
C6 |Capacitor, Ceramic, 2200pF/1kV, DIP POE * . Pt T 1500000000000000000)
C8 [Capacitor, Electrolytic, 22uF/35V, 5x11mm KSC " 5 " m__‘;888888855888888800
C10 |Capacitor, Ceramic, 0.1uF/25V POE & >
C11,C12| Capacitor, Electrolytic, 220pF/35V, 8x12mm KSC . - .
C13 |Mul-Cap Ceramic, 0.1uF/25V, DIP POE Electrical Specifications
C15 |Mul-Cap Ceramic, 0.01pF/25V, DIP POE _
C16 |Safety Capacitor, Y2, 2200pF/400V, P = 10mm,DIP|  UTX ;
- . 50Hz, 1 minute, from
D1-D8 [Diode, Ultra Fast, UF4007, 1000V/1.0A, DO-41 | Good-Ark 1 |Electrical Strength Primary and Secondary 3kVAC
D9 |Diode, Ultra Fast, UF102, 200V/1.0A, DO-41 PANJIT Inductance between pin 1| 0.8mH
D10, D13{ Diode, Switching, 75V/150mA, LL4148 MINI-MELF | Good-Ark 2 [P1 Inductance and pin 3 at 1VAC & 1kHz| 7%
D11 Ddee’ Schotty, HER204, 300VI2A, DO15 ST Inductance between pin 1
D12 |Diode, Zener, GDZJ27D, 27V, 0.5W, DO-35 PANJIT 3 |P1Leakage and pin 3 with pins 56 and | 75uH
L1 |inductor, UU10.5, 28mH Inductance 10-11 shorted
L2, L3 | Axial Inductor, 220uH, 0410, DIP Amode _ o
: : Typical Performance Characteristics
Q1 |Transistor, NPN, 600V, 1.5A, D13003X, TO-220 | Hua Wei
F1 |Fuse: 2A 250V 3.6x10mm with Pigtail Walter Efficiency vs. Input Voltage
R4 |Meter Film Resistor, 27kQ, 1/4W, 1% TY-OHM 86 >
R5, R6|Carbon Film Resistor, 750kQ, 1/4W, 5% TY-OHM 84 I 2
R7 |Carbon Film Resistor, 10Q, 1/4W, 5% TY-OHM . 80 \ == §
R8 |Carbon Film Resistor, 100kQ, 1W, 5% TY-OHM 2 76 b—— N —"
R10_[Carbon Film Resistor, 10Q, 1/2W, 5% TY-OHM g \ N
R11, 15|Carbon Film Resistor, 150Q, 1/4W, 5% TY-OHM s 7 | *
R12 |Carbon Film Resistor, 8.6kQ, 1/4W, 5% TY-OHM E e "
R13 [Meter Film Resistor, 0.1Q, 1/4W, 1% TY-OHM o
R14 |Carbon Film Resistor, 6.2kQ, 1/4W, 5% TY-OHM 8LEDs 4
R16 |Carbon Film Resistor, 33kQ, 1/4W, 5% TY-OHM 60
R17 |Carbon Film Resistor, 15kQ, 1/4W, 5% TY-OHM 10130150 70 190 210 230
R18 [Carbon Film Resistor, 690, 1/4W, 5% TY-OHM Input Voltage (V)
R19 |Carbon Film Resistor, 5600, 1/4W,5% TY-OHM
R20 |Carbon Film Resistor, 270Q, 1/4W, 5% TY-OHM Output Current vs. Input Voltage
R21 [Carbon Film Resistor, 0Q, 1/4W, 5% TY-OHM . 0 N P
R22 |Carbon Film Resistor, 180Q, 1/4W, 5% TY-OHM fgi 820 W g
R23 |Carbon Film Resistor, 820Q, 1/4W,5% TY-OHM ° S
R24 |Carbon Film Resistor, 240Q, 1/4W, 5% TY-OHM S 700
R25 |[Carbon Film Resistor, 5.1kQ, 1/4W, 5% TY-OHM g T
VR1 |TVR07391KSY ¢7, 390V +10% Thinking E %80 )
T1_|Transformer, Lp = 0.8mH, EPC25 TY-OHM S o |
o
Build up g 340 /Imi 4LEDs _
280 L -
85 125 165 205 245 265
Input Voltage (V)
P1 3 1 87 2UEW [0.250x1 1 25p/8.5mm 2
SH1 1 Open 30 2UEW [0.150x2 1 25p/8.5mm 2
S1 10 11 28 | TEXE |0.6Dx1| 1 25p/8.5mm 2 lo1 350mA+5%
SH2 6 Open 1.1 | Copper| 7mm 1 25p/8.5mm 2 7>300mA, or
ACT50DH-LEDO8  [85-264VAC| o, 600mA+5% [7x600mA, or
P2 5 6 14 2UEW |0.250x1 1 25p/8.5mm 2 7x900mA

P1 and P2 are Primary, S1 is Secondary (Bobbin: EPC25 Horizontal)

|03 900mA+5%
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