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E27 1x1W LED Lighting

85 - 264VAC ACT364 1

3.5V 1w 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/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 (160/10/23) 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 Vourcy equal to 3.5V and loutce-min
equal to 350mA are used to do the design.

2
1
| _ 1 . [o89x0.8 | [ nxFew
ource 2 P RCS VOUTCV

1.1)

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

N
Y s

R5
outev = Veer X (1 + R76) x

Naox Vsec R (1.2)

The peak current limit is set by (0.396x0.9) /Rcs.

Figure 1:
Schematic of LED Lighting Driver
FR110/1W L1 HEETO
L—AWA —N
1.5mH 0410 R “c2 . D3 5240 SMA
MBS%21SMD ] 300K/ 101/500V 1206 l L&
0805 . ) 5
. ) Jeci D1 GSTM SMA 3 o RS ca
21N 4.7uF/400V ‘ 3K/0805 4TpF/10V W)
8 A
8x12
3 1 @
p GND
D2 ° =
LL4148 o, Ql 2
| D13003
10M/1206 T0.92
N v R3 ] 2
3 1 RS
22RI0805 ) W 52.3K/0805
R4 22R/0805 u1 5
< AA—*|ypp AcT3ea FB
S0T23-6

Note: The *R1,*C2,*D1 is optional
C3

== 4.7uF125V
1206

GND cs

2 6 R6
9.2K/0805
R7
2.8R/1206

v
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Bill of Materials

PCB Top and Bottom Layers

[rer ] oesomemon TR ] e ey
: T 2
C1 | Capacitor,Electrolytic,4.7uF/400V,8%x12mm KSC L §
ey
C2 | Capacitor,Ceramic,100pF/500V,1206,SMD POE 3 E
o
C3 | Capacitor,Ceramic,47uF/25V,1206,SMD POE l ﬂ
c4 | capacitor,Ceramic, 10uF/10V,1206,SMD POE } A1
BD1 | Bridge Rectifier,600V/0.5A, MBS06, SDIP PANJIT Electrical SpeC|f|cat|ons
. 50Hz, 1 minute, from
D2 | General Rectifier, LL4148, 100V/1A PANJIT &[S Primary and Secondary SkVAC
. Inductance between pin4 | 4.2mH +
D3 | Diode,schottky,40V/2A,S240,SMA PANJIT 2 [Pl Inductance and pin 1 at 1IVAC & 1kHz 79%
L1 Axial Inductor,l.5mH,0410,Dip SoKa Inductance between pin 4
3 P1 Leakage ppe ith pinS 3-2 H
] [ — and pin 1 with pins 3- 75
PCB1 | PCB,L*W*T=25.5%x14x1. 6mm,Rev:A Jintong and 8-5 shorted
i il 0, = . . .
FR1 | Wire Round Resistor,1W,100hm,KNP,5% TY-OHM Typical performance Characteristics
Q1 | Transistor,HFE 15-25,NPN,D13003,TO-92 | Huawai
R1 | Chip Resistor, 00K ohm,0805,5% TY-OHM Efficiency vs. Input Voltage
70.00
R2 | Chip Resistor,10M ohm,1206,5% TY-OHM 8
w
R3,4 | Chip Resistor,22 ohm,0805,5% TY-OHM 69.20 §
R5 | Chip Resistor,52.3K ohm,0805,1% TY-OHM S
~ 68.40
R6 | Chip Resistor,9.2K ohm,0805,1% TY-OHM g
‘© 67.60
R7 | Chip Resistor,2.8 ohm,1206,5% TY-OHM 5
R8 | Chip Resistor, 3K ohm, 0805, 5% TY-OHM 66.80
— 115VAC
T1 | Transformer, Lp=4.2mH, EE10 66.00 —— 230VAC
Ul |ic. ACT364US-T. SOT23-6 ACT 90 110 130 150 170 190 210 230 250
Input Voltage
Transformer Specification
3 Open,
[ ]
oot core to P o2 o Output Current vs. Input Voltage
,__| [OO000000 Pz OOCOCCOe®H#hE SIS 340 3
7 1100000000 81 OOOOOOOO! 4 . s1 g
0000000 0000008 ee = oy ° : 330 R
000000 P1OOOOO0000}H pins o : s < ]
0000000000000 0O@— Pint : 3 220 e | P
4 Core <
.......... e
5 310
Build Up 0
E_ 300
>
—— Viu 85VAC
O 20 Vin 115VAC -
—— Vi 230VAC
—— Vi 264VAC
P1 1 4 160 | 2UEW | 0.1®x1 | 3 | 25u/8.5mm 2 280 L \ 5
90 110 130 150 170 190 210 230 250 270
SH2 2 |open| 16 |2UEwW |01®x3| 1 |25u85mm| 2
Input Voltage
TEXE
s1 8 7 10 |Revorse|0-35P%L[ 1 | 25p8.5mm | 2
P2 3 2 23 | 2UEW [0.10x2| 2 |[25p/85mm| 2
sH2 | core | 4 1 |CoPPerlg1gox1| 1 [25W8.5mm | 2
TS ACT364-LEDO1 85-264VAC [300-350mA| 1lor2

Note: P1 and P2 are Primary, S1 is Secondary (Bobbin: EE-10
Horizontal).
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GU10 1x3W LED Lighting

85 - 264VAC ACT364 1

ZAY) 3wW 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
Voutev equal to 4V and IOUTCC_MIN equal to 650mA
are used to do the design.

2
1 0.396x0.9 nxFaw
lource =2XLPX[ x

(1.1)
RCS VOUTCV

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

a ) "y
x (1+ -
N AUX

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

v, = Veer

outev $C _R (1.2)

Figure 1:
Typical Application Circuit

T1 EE10

8x12

FR1 10/1W L1
—
L—W— — M -
1.5mH 0410 .
BD1 300K/ 101/500v 1206
MBSO06 SMD 1 oo
D1 GS1M SMA
4 2 g+t
) 21N 4.7uF/400V

D3 S240 SMD
4 V+
] 5
N I R8 c4
2K/0805
8 47uF/110V \‘I

LL4148

Y 1
[ )
Q1 5
D13003.
10M/1206 TO-92
N————" v R3 b2
1 R5

22R/0805

GND

——

R4 22R/0805

4
|_N_ DD

Cc3

51.6K/0805

ACT364 F&
SOT23-6

GND cs

== 4.7uFi25V
1206

2 6 R6
9.88K/0805
R7
2R/1206

\4
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Bill o

f Materials

PCB Top and Bottom Layers

n
C1 | Capacitor,Electrolytic,4.7uF/400V,8x12mm KSC %
C2 | Capacitor,Ceramic,100pF/500V,1206,SMD POE E
[}
C3 | Capacitor,Ceramic,4.7uF/25V,1206,SMD POE a
+Tua
C4 | Capacitor,Ceramic,10pF/10V,1206,SMD POE
D1 |Diode,Ultra Fast,GS1IM,1000V/1.0A,SMA | PANJIT 1 |Electrical Strength |20H2; 1 minute, from 1 g/ 0
’ ’ ’ s Primary and Secondary
D2 |General Rectifier,LL4148,100V/1A PANJIT D ol mganse | VbEEERlsiies gl L) s
and pin 4 at 1VAC & 1kHz 7%
D3 | Diode,schottky,40V/2A,S240,SMA PANJIT i
. - . s [Prleakage T e 2 | 75
L1 [Axial Inductor,1.5mH,0410,Dip SoKa Inductance 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,TO-92 | Huawai Efficiency vs. Input Voltage
70.00 >
R1 | chip Resistor,300K ohm,0805,5% TY-OHM 3
B~
R2 | Chip Resistor,10M ohm,1206,5% TY-OHM 0920 8
R3,4 | Chip Resistor,22 ohm,0805,5% TY-OHM SN
< 8.
R5 | Chip Resistor,51.6K ohm,0805,1% TY-OHM §
R6 | Chip Resistor,9.88K ohm,0805,1% TY-OHM E% 6760
R7 | Chip Resistor,2 ohm,1206,5% TY-OHM 66.80
R8 | Chip Resistor,2K ohm,0805,5% TY-OHM — 115VAC
66.00 —— 280VAC
T1 | Transformer,Lp=3.2mH,EE10
90 110 130 150 170 190 210 230 250
Ul |IC,ACT364US-T,SOT23-6 ACT
Input Voltage
Transformer Specification
S Pz. - Output Current vs. Input Voltage
_ < 7 720 >
.| [CTCC00000 72 GOGO0000eH-Frs - S 9
7 —1@0000000 s1 OOOO00OO! 1 st Q
5000000 OOOOOOSee = phy” ° ~ 700 &
000000 P1 OOOOOOOOOI— Pina P1 8 < =]
0000000000000 0000@T—— Pin1 g N
..... 040’.8... ‘S 680
Build up o
5 660
o
3
—  85VAC
640 — 115VAC
— 230VAC
P1 1 4 | 160 | 20Ew [o0.aox1 | 3 [ 25085mm | 2 620 —— 264VAC
SH2 2 | Open| 16 |2UEW | 010x3| 1 | 254/8.5mm | 2 90 110 130 150 170 190 210 230 250 270
TEXE
s1 8 7 10 | peverce|0-359%1| 1 [ 25w8.5mm | 2 Input Voltage
P2 3 2 22 | 2vew [o0adx2 | 2 [ 25085mm | 2
SH2 | core | 4 1 C\‘I’\;’if:r 0.180x1| 1 | 25w85mm | 2

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

ACT364-LEDO2

85-264VAC|650-750mA 1
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GU10 3x1W LED Lighting

85 - 264VAC ACT364 3 12v 3W Flyback

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

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

design value Vourcy equal to 12V and loutcemin
equal to 300mA are used to do the design.

2
1 0.396x0.9 nxFsw
loutce _ZXLPX( x

(1.1)
RCS VOUTCV

Ns and Naux are numbers of transformer secondary

and auxiliary turns, and Vsgcr is the rectifier diode
forward drop voltage at approximately 0.1A bias.

Ns

— =V
Naux  SECR

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 drive for the NPN transistor. Pin 1 is the Voutey
switching pin. Pin 5 is the feedback pin that senses
the output current and output voltage. Pin 6 is the

R5
x(l+%)x (1.2)

= Veer

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

Figure 1:
Schematic of LED Lighting Driver
FR110/1W L1 TEED
L— A N
1.5mH 0410 _L c2 D3 $100 SMA
oo . 101/500V 1206 ¢ vy
MBS06 SMD 1 gggg/ . v
> WY
4 2 |+ s D1 GS1M SMA 3 o R8 o !!\
~cCs ~ci —i¢ , 10KI0805 1016V Yt
2.20F/400V | 4.7uF/400V oo ¥
3 6.2x12 8x12 [ , 1+ W
o —
D2LLats 813003 )
. 10M/1206 o
v R3 > 2
3 1
22
RI0805 ) W 52.3K/0805
R4 22R/0805 ut 5
4 AA 4lvpp AcTaess B9
0T23-6
c3 GND  cs
== 4.7uF/25V > = R6
1206 9.2K/0805
R7
1.4R/1206
v
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Bill of Materials PCB Top and Bottom Layers
|———— 26mm >
C1 | Capacitor,Electrolytic,4.7uF/400V,8x12mm KSC ]
(=]
Ll
C2 | Capacitor,Ceramic,100pF/500V,1206,SMD POE ;
C3 | Capacitor,Ceramic,4.7uF/25V,1206,SMD POE am
s
C4 | Capacitor,Ceramic,10pF/16V,1206,SMD POE Electrical Specifications
) - - 50Hz, 1 minute, from
BD1 | Bridge Rectifier,600V/0.5A,MBS06,SDIP PANJIT 1 |Electrical Strength Primary and Secondary 3kVAC
D1 |Diode,Ultra Fast,GS1M,1000V/1.0A,SMA PANJIT Inductance betweenpinl | 2.1mH *
2 |Plinductance .4 hin 4 at VAC & 1kHz 7%
D2 | General Rectifier, LL4148, 100V/1A PANJIT Inductance between pin 1
P1 Leakage ] o
3 d 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 . ..
i Typical Performance Characteristics
PCB1 | PCB,L*W*T=25.5%14x1. 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 6 8
=
B
R1 | Chip Resistor,300K ohm,0805,5% TY-OHM 3
P ’ < & //, R
R2 | Chip Resistor,10M ohm,1206,5% TY-OHM > L —]
>
R3,4 | Chip Resistor,22 ohm,0805,5% TY-OHM % 2
R5 | Chip Resistor,52.3K ohm,0805,1% TY-OHM %
R6 | Chip Resistor,9.2K ohm,0805,1% TY-OHM 70
R7 [ Chip Resistor,1.4 ohm,1206,5% TY-OHM —— 230VAC
. . 68 — 115VAC
R8 | Chip Resistor,10K ohm,0805,5% TY-OHM : :
90 110 130 150 170 190 210 230 250
T1 | Transformer,Lp=2.1mH,EE10
Input Voltage
Ul |IC, ACT364US-T, SOT23-6 ACT
Transformer Specification
Open
’ : Output Current vs. Load
Connect core to Pind _ P2 SH1 ; 360 >
,__| [0O000000 P2 00C0000eeHFs DINka 350 3
7 —T100000000 81 OOOOOOOO! ' . s1 @
0000000 SH COOOO0ee® = Fhs' . : b
GO0000 P1 0000000004 pins ot : J T 30 S
0000000000000 0000@T—— Pin1 . 1=
. - :g 330 ——— |
.......... &
. S 320
Build Up 3
5 310
s
S 300 —— 264VAC
o — 115VAC
290 —— 230VAC
— 85VAC
P1 1 4 160 2UEW | 0.1dx1 3 25p/8.5mm 2 280
SH1 2 Open 16 2UEW | 0.10x3 1 25p/8.5mm 2 9 110 130 150 170 190 210 230 250 270
s1 8 7 20 [1oXE loasoxi| 1 | 25p8.5mm | 2 Input Voltage
everse
P2 3 2 24 | 2UEW | 0.10x2 | 2 | 25p/8.5mm | 2
aw | e |l 4 a C\j)vpiP:r oa8ox1| 1 | 258.5mm | 2 ACT364-LEDO03 85-264VAC|280-350mA| 2o0r3

Note: P1 and P2 are Primary, S1 is Secondary (Bobbin: EE-10
Vertical).
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PAR30 7x1W LED Lighting

85 - 264VAC ACT365

26V

7.8W

EE16 Flyback

Operation and Application

Figure 1 is the schematic of LED lighting us-
ing ACT365 to provide output power of
26V300mA with PF>0.9.This circuit is a typical
flyback power supply which includes the AC
rectified circuit(BD1,C1, C2),power drive circuit
(BD pin, Q1),power factor rectified circuit (D1-
D3,C1,C2),secondary rectified circuit (D6,
C7,C8) and the IC control circuit. ACT365 is a
Primary Side Regulator (PSR) so that the
power supply unit can regulate current and volt-
age 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 drive for the NPN tran-
sistor. 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. Resistance of R10 determines the
output DC cord compensation percentage.

Through a patented PSR technology, this cir-
cuit can provide drivers for five(min), or seven

Key Component Selection
The maximum output current is decided by
formula (1).

1
==xL
2 P

0.9;(:.396)2 o (1% Fan
s 1)

Lp is the transformer inductance value, Rcs
is the current sense resistor, which is shown
as R9 in the schematic. Fsw is the switching

frequency, which design value is 75kHz. g

is the overall system efficiency, which value
is approximately equal to 75%. Voutcc is the
output voltage, which setting is through the
flyback voltage of auxiliary winding and the
feedback resistor R5, R6 as shown in for-
mula (2).

x(

I OuTCC
ouTCC

Ns

=Vier x (L+ &) x

~“VsEC_ R

)
Np/Ns/Naux (102/23/13) must be designed
correctly to ensure it operates in DCM in all
conditions. A design value Voutcc equal to
26V and loutcc_min equal to 300mA are
used to do the design. Ns and Naux are
number of turns of secondary and auxiliary of
the transformer. VSEC_R is the forward volt-
age drop of the output rectifier diode at ap-
proximately 0.1A bias. The peak current limit

VOUTCC
AUX

(max) LED lights in series due to the wide VDD is set by (0.396%0.9)/Rcs.
operation ranges.
Figure 1:
Schematic of LED Lighting Driver
FR1 10/1W , T1EE16
L=>—A z Lg lvé % lm s R1110R C6 1000pF v
X g R3 »
g |18 |y N 2 < 200kT 1000pF/ IR 7 s
22 rﬂé TS § 2 T1KV < 2 %. D6HER104%§ ;Eg’ Ji% *&Em
|3z |© D4 FR107 9 u 5 S .
LED7
13 A R
N> ] S o » ’ 1 1 GND
3 1+ 3 ° R7 5M 3 = C9
z ~Y ¥ _@ 8 4 l 1021400VAC
o § |8 resm ]
VW
v x  R10330K
28 : ! R5
3 £ SV 51.1K
4 u1 5
VDD ACT385 FB
R122R
GND cs
R6
—C5 2 6
~ 10F/ R9 8.66K
35V 067R
v
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Bill of Materials Electrical Specifications
Cl  |X1 Capacitor,0.1uF/400V,13x6x11mm USE . 50Hz, 1 minute, from
e 1 |Electrical Strength Primary and Secondar 3kVAC
c2,c3 |capacitor,Electrolytic, 22uF/400V, 10x14mm KSC Ty Yy
P A Inductance between pin 2 | 1.0mH *
Cc4 Capacitor,Ceramic,1000pF/1KV, DIP POE 2 |P1 Inductance .
P P andpin5at IVAC& 1kHz | 7%
C5 Capacitor,Electrolytic,10uF/35V, 5x11mm KSC -
P1 Leak Inductance between pins
C6  |Capacitor,Ceramic,1000pF/50V,1206 POE 3 SELEE 2 and pin 5 with pins 4-1 | 75uH
Inductance d 8-10 shorted
C7,C8 |Capacitor,Electrolytic, 47uF/50V, 6.3x12mm KSC and o-1U shorte
c9 |Y cap,1000pF/275V,Dip USE PCB
BD1 |Bridge,B6S,600V/0.5A,MDI,SMD PANJIT
D1~D3 [Fast Recovery Rectifiers,1IN4007, DO-41 Good-Ark
D4 Fast Recovery Rectifier ,FR107,D0O-41 Good-Ark
D5 Fast Recovery Rectifier ,FR102,D0-41 Good-Ark
D6 Efficiency Rectifiers, 300V/1A ,HER104, DO-41 Good-Ark
Q1 Transistor, HFE 20-25 NPN, D13003, TO-126 Huawei
PCB1 |PCB, L*W*T=¢42x1.0mm, Cem-1,Rev:A Jintong . .
Typical performance Characteristics
FR1 Fusible Resistor, 1W, 10Q, 5% TY-OHM — -
Efficiency Vs Vin
R1 Chip Resistor,1M ohm,1206, 5% TY-OHM fo-00% M
R3  [Chip Resistor, 300K ohm, 1W, 5% TY-OHM g rd
2 e
R4  |Chip Resistor, 22 ohm, 0603, 5% TY-OHM & 100
R5 Chip Resistor, 51.1K ohm, 0805,1% TY-OHM 7200%
R6 |Chip Resistor, 8.66K ohm, 0805, 1% TY-OHM T 1001104 0350280250360 /L 8ORS02002102 2025028020204
Input voltage
R7,R8 [Chip Resistor, 5M ohm, 0805 , 5% TY-OHM
EFFICIENCY
R9 Chip Resistor, 0.67 ohm, 1206,1% TY-OHM
- CV Regulation
R10 [Chip Resistor, 330K ohm, 1/4W, 5% TY-OHM 370
R11  [Chip Resistor, 10 ohm, 0805, 5% TY-OHM = #‘*A’
=<
R13  |Chip Resistor, 5.1K ohm, 0805, 5% TY-OHM £ o "~/
T1 Transformer, Lp=1.0mH, EE16, Vertical e
UL  [ic, ACT365SH-T ,SOP-8 7 50 100110120130140150160170180190200210220230240250264
Input voltage(V)
VL1 |Varistor, TVRO5471KSY, ¢ 5,470V =
LINE AND LOAD REGULATION
Transformer Specifica- — Pind PF Vs Vin
5 1.000
Ck-Core nis PPN,
= ==Pin4 e -
Fini —F@®000000 P2 000000000 ! "o Reveree 10 050 N
w |il60c00000 s 000000006 ° 0,900
; w o
Pr—1 {0 @@®0000 572000000000 st a
ﬁ»ooooooooooooooooo) i 0.850
0OO00O00 P1 OOOOOOO: :
ziSZ—- 100000000 0000000000 8 0800
Pind 90880000 sH 000000000 é 90 110 130 150 170 180 210 230 250
. Input voltage(V)
Build u
P PFC TEST
Harmonic Current
30.00%
P W 7950%
-—
20.00% =y . a
SH1 4 [ nc | 14 | 20w |oa204| 1 |oozswswW | 2 e o 130% A0
* * 10.00%
P1 2 5 102 | 2UEW [0230*1| 3 |o0.025*85W | 2 oo - "
2UEW - .00 sy
SH2 4 NC 14 | Reverse |0-1204| 1 [0.02585W | 2 saeae I
Class C Limit
s1 8 10 23 | TEX-E [0350*1| 1 [0.02585W | 2 HARMONIC CURRENT
P2 1 4 13 2UEW [0.120%2| 1 [0.0258.5W | 2
SH3 core 4 3 conductor | 0.15¢*1 1 0.025*10 8
ACT365-LEDO04| 85-264VAC 26V | 300-400mA

Note: SH1,SH2,and SH3 are shielding; P1 and P2 are Primary,
S1is Secondary (Bobbin: EE-16, Vertical).
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16V, 5W, 350mA High Efficiency Solutions
85 - 264VAC ACT50 4 16V 5W Flyback
FEATURES current control PWM controller. Constant voltage

e Universal AC input

High efficiency

e Constant Voltage Control & Short Circuit

Protection

CC temperature compensation
5% current accuracy

Exceed Energy Start 2.0 regulation
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
R14(T }+R13+R9

Vv

se =1, xR10x

@

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

Figure 1:
Typical Application Circuit

R1147Q c7
L1 1.5mH T1EE16 220pF/50V
o Pt
D4
1N4007* R13kQ R2 R4 _L c3 D10
750kQ S 100kQ 1000pF SB5100 cs |4
kv 4700F = V. LED1
+C1 C2 |+ R3 D5 s 25V 3 ‘:‘
6.84F 6.84F 500k D® o7
400V 400V
* ¥ LED2
» < R5 1200 )
1A/250V R8 =
D6 LL4148 1kQ Y. LED3
0 \“
95 [ R12 N IC2B
VR1 470V 100Q N EL817 v LD
Q2 N
90V-264VAC KTC9014 R9 1kQ
. I .
o0, creauc P A D1 R14
Yci
16V NTC 10kQ

ISET GND

IC2A
EL817

R10

1000pF/400V
cé P 1.87Q

3200pF

3200pF
50V R13

8200

I

i
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Bill of Materials PCB Top and Bottom Layers

. n

Ic1 {ic, ACTS0UC retve .

IC2 |IC, EL817C, DIP-4 Everlight =
C1, C2|Capacitor, Electrolytic, 6.8uF/400V, 8x12mm KSC

C3 |Capacitor, Ceramic, 1000pF/1kV, DIP POE

C4 |Capacitor, Electrolytic, 10uF/35V, 6.3x11mm KSC

C5 |Capacitor, Ceramic, 1000pF/50V, 0805, SMD POE Transformer Specification
C6, C9|Capacitor, Ceramic, 3200pF/50V, 0805, SMD POE . . —] [ﬂ

C7 |Capacitor, Ceramic, 220pF/50V, 1206, SMD POE D I ot 5000000z OO0000000)

C8 |Capacitor, Electrolytic, 470uF/25V, 10x8mm KSC e N "
D1-D4 | Diode, Ultra Fast, 1000V/1A 1N4007 DO-41 Good-Ark ¢ r .51 %m ggogggggggggggggggg

D5 |Diode, Ultra Fast, FR107, 1000V/1.0A, DO-41  (Good-Ark P2 SH: . }Ogggggg LLOO000000%

D6 |Diode, Switching, 75V/150mA LL4148 MINI-MELFGood-Ark 3

D9 |Diode, Switching, 75V/150mA 1N4148, D0O-15 Good-Ark Electrical Sp ecifications

o Tote e e v oan e Tra] | TEM[DESCRIPTION] _ CONDITION _ [LIMITS|
ZD1 |Diode, Zener, GLZJ15A, 16V, 0.5W, MINI-MELF | PANJIT

. 50Hz, 1 minute, from
1 |Electrical Strength A ’ 3kVAC
L1 |Axial Inductor, 1.5mH, 0410, DIP A{g‘éﬂe Primary and Secondary
Inductance between pin 1 1.8mH
Q1 |Transistor, NPN, 600V, 1.5A, D13003X, TO-26 | Hua Wei 2 [P1Inductance andpin 2 at IVAC & 1kHz | 7%
Q2 Transistor, NPN, KTC9014, TO-92 KEC P1 Leakage Inductance between p|n 1
F1 |Fuse:1A 250V 3.6x10mm With Pigtail Walter 3 |inductance ig 2'_?3 ir\]’gtnhezms 3-4 75uH
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 9 8
R4 |Chip Resistor, 100kQ, 1/2W, 5% TY-OHM 86 3
R5  |Chip Resistor, 1200, 0805, 5% TY-OHM S a
R6 [Chip Resistor, 200Q, 0805, 5% TY-OHM g
R7 |Chip Resistor, 60kQ, 0805, 1% TY-OHM -
R8, R9|Chip Resistor, 1kQ, 0805, 5% TY-OHM [
R10 |Meter Film Resistor, 1.87Q, 1W DIP,1% TY-OHM 4
R11 |Chip Resistor, 47Q, 1206, 5% TY-OHM o 4 LEDs
R12 Ch|p 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, TVR05471KSY, ¢5, 470V, +10% Thinking Output Current vs. Input Voltage
>
YC1 |Y1 Capacitor, 1000pF/400V, DIP UTX 00 8]
a1
T1 |Transformer, Ly = 1.8mH, EE16 T w0 2
N
. 1<
Build up g 30
=
8 280
>
o
5
O 240
P1 2 1 125 2UEW [0.150x1 3! 25u/8.5mm 2 ]
SH1 1 |open| 26 |2uew [o.150x2| 1 | 25W85mm | 2 200 4LEDs
S1 8 5] 23 2UEW | 0.4®x1 1 25p/8.5mm 2 85 125 165 205 245 265
SH2 3 Open 1.1 | Copper | 7mm 1 25p/8.5mm 1 | t Volt vV
P2 4 3 21 2UEW [0.150x1 1 25u/8.5mm 1 npu oftage ( )

P1 and P2 are Primary, S1 is Secondary (Bobbin: EE-16 Horizontal)
ACT50UC-T-LEDO3 |85-264VAC|280-350mA| 3or4
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49V, 5W, 128mA High Efficiency Solutions
85 - 264VAC ACT50 14 Serial LED % 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 15% Current Accuracy

e Exceed Energy Start 2.0 Regulation

e Small SOT23-5 Package

APPLICATIONS
e Off-Lineisolated 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
R14(T )+R13+R9

Vgg =lp x R10 x 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 . T1EE16
D4 R1 3kQ R2 R4 _L+C3
DI1010S 750kQ <5 100kQ 1000pF/1KV
J+cr c2 [+ Rrs o
N 6.8uF 4.7yF 500kQ D5
400V 4oovT FR107

R1147Q 7
220pF/50V

[] 1F/1A/250v é

LED
R5 10Q

sSw

_L+ c4 Q1 D6
10uF/35V; D13003X HER103
90V-264VAC C5 [}
L N 15(; é 2 1000pFiﬂ R6 2000

5|D8 LL4148 D9 LL4148

Ic1 3
VDPacTs0uc B 10
ISET
UL e NP c6 - 1000pF/400V
U 3200pF
R7 EL817 p
60kQ

}_
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Bill of

Materials

PCB Top and Bottom Layers

~——50mm

IC1 |IC, ACTS0UC-T, SOT23-5 Active
IC2 |IC, EL817C, DIP-4 Everlight §
C1 |Capacitor, Electrolytic, 6.8uF/400V, 10x12mm KSC 9
C2 |Capacitor, Electrolytic, 4.7uF/400V, 8x12mm KSC
C3 |Capacitor, Ceramic, 1000pF/1kV, DIP POE Transformer Specification
C4 |Capacitor, Electrolytic, 10pF/35V, 5x11mm KSC . s
< _
C5 |Capacitor, Ceramic, 1000pF/50V, 0805, SMD POE Pin —l Open
- - D Rl Phi T 000 P2 DOO000000)
C6 |Capacitor, Ceramic, 3300pF/50V, 0805, SMD POE . ! =S5 000005008k B
C7 |Capacitor, Ceramic, 220pF/50V, 1206, SMD POE ¢ o— st z‘.ni::Eoioooogggg”;gggogooog
C8 |Capacitor, Electrolytic, 100uF/63V, 8x12mm KSC b Qe 3 S s | §0000000 1100000000
C9 |Capacitor, Ceramic, 1000pF/50V, 0603, SMD POE . oY e }1880000005R000000000)
C10 |Safety Capacitor, Y2, 1000pF/400V, DIP UTX £l ical S it .
D4 |Bridge Rectfier, LO0OV/1A DI1010S, SDIP PANJIT ectrical Specifications
D6 |Diode, Ultra Fast, HER103, 200V/1.0A, DO-41  |Good-Ark i
: — 1 |Electrical Strength |20HZ Lminute, from g/
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 > |P1 Inductance Inductance between pin1 | 2.0mH
- and pin 2 at IVAC & 1kHz| 7%
ZD1 |Diode, Zener, GLZ47, 47V, 0.5W, MIN-MELF  |Good-Ark
Inductance between pin 1
L1 |Axial Inductor, 1.5mH, 0410, DIP GICS 5 lleslbene and pin 2 with pins 3-4 75uH
Tech Inductance
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
90
R2 | Chip Resistor, 750kQ, 1206, 5% TY-OHM 8
R3 | Chip Resistor, 500kQ, 0805, 5% TY-OHM 86 S
o
R4 |Chip Resistor, 100kQ), 1206, 5% TY-OHM g . -
R5 | Chip Resistor, 100, 0805, 5% TY-OHM > ¥
R6 | Chip Resistor, 2000, 0805, 5% TY-OHM g
R7 |Chip Resistor, 60kQ, 0805, 1% TY-OHM =
R8 [Chip Resistor, 3.9kQ, 0805, 5% TY-OHM 74 et a
S X
R9 |Chip Resistor, 1kQ, 0805, 5% TY-OHM , 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, 1000, 1206, 5% TY-OHM
R13 |Chip Resistor, 8200, 0603, 5% TY-OHM Output Current vs. Input Voltage
160 >
R14 [NTC Minus Thermistor Compensation 10kQ, 5% | Thinking < g
R15 |Chip Resistor, 91kQ, 0603, 5% TY-OHM £ 3
T1 |Transformer, Ly = 2.0mH, EE-16 8 Lo ©
)
Build Up )
5
O 120
5
=3
8 14s x 8p
SH1 1 |open| 26 |2uEW |0.150%2 25u/8.5mm | 2 100 LEDs
P1 2 1 | 125 | 20EwW |0.150x1 25u/8.5mm | 2 85 125 165 205 245 265
SH2 3 |open| 26 [2uEw |0.150%2 25p/8.5mm | 2 Input Voltage (V)
S1 8 7 68 TEXE | 0.30x1 25p/8.5mm 2
P2 4 3 21 2UEW [0.150x1 25p/8.5mm 3
SH3 3 O 1.1 C 7 250/8.5f 3
el || A ACT50UC-T-LEDO5 [85-264VAC|115-140mA éﬁé‘rﬁf\’)

P1 and P2 are Primary, S1 is Secondary (Bobbin: EE-16 Horizontal)
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PAR30 7W LED Lighting

85 - 264VAC ACT50

28V W Flyback

Operation and Application

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,
C2), power drive circuit (D3, R6, Q1l), output
rectified circuit (D4, C8, C9) 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 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 Vo, should be in the range of 21V-28V
voltage. The constant output current is set through
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.

|, Ri3xR14 RT 1+R15
= 'o * R13+R14 * RT1+R12+R15

VBE

@

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

Figure 1:
Typical Application Circuit

F1

T2.0A/250VAC L1 1mH
L — Y\

rR10 _ C7
T1EPC-19 470 22150V

D4
R2 J, c3 M
R11.5kQ < R4 -
4745 04 471KV . ERZD ZA200V
{ % é SMb R11 A ALY
lect ] c2 drs A0 . csco | 202 v
N3.3u/400V AN 3.3p/400V < 33p/35Vx2 TN ¥ ED2
Bx11 8x11 474 FR107 D CASE N
A AN
D2 LL4148 Y 2
v o R510Q - N EL8B17C W EDs
q v ")
c4 0 Q2 .
220135V cro  MmBT3904 !!\ LEDS
5x11 D3 LL4148 SOT-23
102/1kV N
i K !!\ LEDG
Q1
R6 470 "ﬁ NGO !!g LED7
VWA TO-126
J R12 102
R7Z A%
RS S 103
101§ -1
5 c5 RT1
" ; 102/50V 201 NC
27V/0.5W b. R14
. 3 R13 S
—— voo u1 FB |—¢ ' 360 S 36Q
ACT50UC R15
NC
ISET GND § u2
= > EL817C
R9
393 s -
T 332
v
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Bill of Materials PCB Layout
Ul IC, ACT50UC, SOT23-5 Active 3 Cmm)
U2 IC, EL817C, DIP-4 Everlight
C1, C2 |Capacitor Electrolytic, 3.3uF/400V, 8x12mm KSC
C3  |Capacitor Ceramic, 470pF/1KV, DIP POE
C4  [Capacitor Electrolytic, 22uF/35V, 5x11mm KSC ." “‘ J [
C5 Capacitor Ceram?c,lOOOpF/50V,0805 POE . *ﬂ . _| rgr ®
C6 [Capacitor Ceramic, 3300pF/25V,0603 POE
C7  |Capacitor Ceramic, 220pF/50V,0805 POE
C8, C9 |Capacitor Tantalum, 33uF/35V, D Case AVX ) v ea
C10 _[Capacitor Ceramic, 1000pF/1KV, DIP POE -
BD1 |Bridge Rectifier,.000V/1A, DI1010S, SDIP PANJIT T Comn T e
D1 |Diode, Ultra Fast, FR107, 1000V/1.0A, DO-41 | Good-Ark : a0 o
Diode, Switching, 75V/150mA, LL4148, ¢ . 0 = =1
D2 MICRO-MELF 9 Good-Ark P2 SHLQ stz shs Egggggggooggggggggg——pm
o] ®
Diode, Switching, 75V/150mA, LL4148, ‘
D3 |MicRO-MELF Good-Ark

Electrical Specifications

o oz A O, | gy | |EEM/PESCRIBTION|IICONBITONM EWiTS|
7D1 Diode, Zener, GMZJ27A ,27V, 0.5W, PANJIT

MICRO-MELF i
QL [Transistor, Mosfet, IN60, TO-126 uTC & | Pl S gﬂﬂi{rj and ust:é;rrﬁjn;w SR
Q2 Ampllﬁer TranSiStOr, NPN, MMBT3904, SOT-23 2 P1 Induct Inductance between pins 1.8mH
£, |Fuse:2.0A 250V 3.6 x 10mm With Pigtail Walter nductance land3at1VAC&1kHz | 7%
Ceramic tube Inductance between pins
L1 [Axal Inductor, ImH, 0410, DIP AmodeTech 3 |P1leakage 1 and 3 with pins 5-4and |  75pH
pcg1 [ACT50 PCB, ®18mm, T = 1.6mm, CEM-L, 3 Il 11-10 shorted
o intong
PCB2 égES%PQBY LxWxT =29 x 28 x 1.0mm, Jintong Efficiency vs. Input Voltage
-4, Rev: A 82 .
R1 |Chip Resistor, 1.5kQ,1206, 5% TY-OHM 9
R2 |Chip Resistor, 470kQ, 1206, 5% TY-OHM S REEN g
R3__|Chip Resistor, 470kQ, 1206, 5% TY-OHM g 97T Sy =
R4 |Chip Resistor, 300kQ,1206, 5% TY-OHM > 7 <
R5  |Chip Resistor, 10Q,1206, 5% TY-OHM _qc__, 78 I NG
R6 _|Chip Resistor, 470,0805, 5% TY-OHM e / AN
R7 |Chip Resistor, 10kQ,0805, 5% TY-OHM we N
R8  |Chip Resistor, 100Q,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, R14|Chip Resistor, 3.6Q,1206, 1% TY-OHM
R15 |NC TY-OHM Output Current vs. Input Voltage
RT1 [NC Thinking 346 >
T1  |Transformer, Lp = 1.8mH, EPC-19 = 340 g
VR1 [|Varistor, TVR05431KSY, ¢5, 430V, £10%, DIP Thinking g 228 '§
Build up S a1\
>
% 304 |-\
g
P1 8] 1 95 2UEW | 0.25¢x1 1 25u/8.5mm 2 8 292
SH1 4 Open 40 2UEW | 0.15¢x2 1 25u/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 25u/8.5mm 2 85 125 165 205 245 265
P2 5! 4 20 2UEW | 0.150x2 1 25u/8.5mm 2 Input Voltage (V)
sH3 | 4 |open| 1.1 |[copper (EZ)ri?)rgly) 1 | 25u85mm | 2

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

ACT50UC-T-LEDO4 85-264VAC [280-350mA 7
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35V, 12W, 350mA High Efficiency Solutions
85 - 264VAC ACTS50 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 CC temperature compensation

e 5% 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 @)

Vgg =1, xR10 x

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

Figure 1:
Typical Application Circuit

L1 330uH
SYYN 50v
BD1 LED1
2
DI1010S R13k0 R Wt
750kQ + +

VA cs 14 coL? LED2

+ a2 D10 ~ ~ &"4
10 F/408\2/;; R3 BYV26B 100pF/50V 100pF/50V LED3

Aty W 500kQ W
T 10pF/400V T1EET9 LED4
m F1 ‘é LED5

R5 100

1A250V v < Rs = N
LED6

D6 6kQ W
HER103, o LED7
§é R12S> by~ (C2B LED8

VR1 470V 1000 N EL817 W
LED9

A\

Q2 A
g LED10
90V-264VAC KTCo014 R9 1kQ &
Yoo et 52
ACT50UC R14

ISET GND| Na IC2A

~a
R7 92 2
39kQ

10kQ R10
1.87Q
R13

820Q

30v | 3300pF/50v

c6 &' 701 c1o+to

A
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Bill of Materials

PCB Top and Bottom Layers

IC1 |ic, ACTS0UC DI
Semi
IC2 |ic, EL817C, DIP-4 Everlight
C1, C2 |Capacitor, Electrolytic, 10pF/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, 100uF/50V, 8x12mm KSC
D6 |Diode, Super Fast, HER103, 200V/1.0A, DO-41 | PANJIT 1 |Electrical Strength g?i';zéé ?r:guéi-cfg?‘g‘ary 3KVAC
D9 [Diode, Switching, 75V/150mA 1N4148, DIP Good-Ark o o : T
" - nductance between pins .om
D10 EaOStZ%TZIEnt Rectlﬁer, BYV26B, 500V/1A, GS 2 P1 Inductance 1 and 2 at 1VAC & 1kHz +7%
- Inductance between pin
ZD1 |Diode, Zener, GLZ39A, 39V, 0.5W, MINI-MELF | Good-Ark 3 E:hb(izl:lac%e 1 and pin 2 with pins 3-4 | 75uH
L1 |Axial Inductor, 300uH, 0410, DIP A{’;‘éﬂe shioned
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 . 5
R2 |Chip Resistor, 750kQ, 1206, 5% TY-OHM 92 §
fe— o
R3 |Chip Resistor, 750kQ, 1206, 5% TY-OHM _ s e
S —
R5 [Chip Resistor, 100, 0805, 5% TY-OHM N
R6 |Chip Resistor, 2000, 0805, 5% TY-OHM g
R7 |Chip Resistor, 39kQ, 0805, 1% TY-OHM =
L
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 g5 125 165 205 245 265
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 P
Z g
Transformer Specification % 370 8
1 O a— . o ping g
- (COO000000 P2 0000000 @ ——pind S 340
110 =
S (COOO00000sA 000000 @@~ rint 3
+ o (COO00000000000000 Pint 5 310
00000000 Pt OOOOOOO =3
P2 0 0000000000000 Gt Pin2 3 10 LEDs
3 o 280
85 125 165 205 245 265
Build up Input Voltage (V)
P1 2 1 143 | 2UEW |0.3dx1 1 | 25p/8.5mm 2 ACT50UC-T-LED11 [85-264VAC|280-350mA| 9 or 10
SH2 1 Open 30 2UEW [0.15®x2 1 25p/8.5mm 2
P2 4 3 55 2UEW [0.150x1 1 25p/8.5mm &

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

Copyright © 2010 Active-Semi, Inc.

-18 -

www.active-semi.com


http://www.active-semi.com

@M Innovative Power ™

ACT50 DESIGN GUIDE

June 2010

PAR38 12W LED Lighting

85 - 264VAC ACT50 12 4

2V 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 Vo 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. Ve is 0.6V at 25°C and 0.55V at
50°C respectively.

v _| . RL4RIS5 RT1+R17
BE ~ 'o * R14+R15 : RT1+R16+R17

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

@

Figure 1:
Typical Application Circuit
TIEE-25 R12470
c9
D7 R3 4 R6 < g7 o cs 2211100V DIP
1N4007 > > S
a 470k S a70k0 S a70kQ S T A71KV N
D1-D4 c3 | DIP P
1N4007x4 220F/250V 71X D11
10%21 Ds o UF204 2A/400V
oo g g DO-15 R13
bt R4 ' 47kQ L o8
e 3 4= 2 D8 F LEDT
1N4007 7N 22uF50v 470K o 10, ¢11, ¢12 -
10x21 47pF50Vx3x6.3x11 T !!§ LED2
RS u2
11 c2 v DY FR102 1 ¥
] 0.1uF/250VAC W 100 a EL817C
13 18 %52 x 11.8mm ¢ W @
820pH P=15 ce MMBT3904
22uF135V D10 LL4148 SOT.23 4
) 51 ¢ Q1 .
||§ U105 N 13007 Ve
’ R9 TO-220 2021400V !!§ LED12
R1 100Q (P
470kQ WA R16
4 s 1kQ
A
R2 Re <, W
470kQ a2 ]
[ s cr 'S RT1
I 0.22uF/250VAC 5 1 Cosov
11 18 x 82 x 16.5mm sw I 1060
VR1 P=15 , = ' o Rie S R14
O7D431K VDD U1 sl D1 360 < 360
ACTS0UC 47VI0.5W
N w2 R17
ISET GND N EL817C 10kQ
1 " >
13T(800KH) R11 cs
30kQ 332 1
F1
T3 15A/250VAC

L N v
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Bill of Materials

PCB Layout

Active-
Ul |IC,ACT50 Semi
U2 |IC, EL817C, DIP-4 Everlight
C1l |Cap-X20.22uF/250V,18x8.2x16.5mm, P=15mm| UTX
C2 [Cap-X2 0.1uF/250V,18x5.2x11.8mm, P=15mm UTXx
C3-C4 [Capacitor, Electrolytic, 22uF/400V, 10x21mm 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
- - 1 2UEW [0.250x1| 2 | 25p8.5mm [ 2
C9 [Capacitor, Ceramic, 220pF/1kV, DIP POE AL 5 [open | 40 |20EW|o.150%2| T | 250/8.5mm )
C10-C12|Capacitor, Electrolytic, 47uF/50V, 6.3x11mm KSC S1 10 P 41 |TEXE | 020%2 | 1 | 25u8.5mm 2
C13 [Capacitor, Ceramic, 0.1uF/25V, 0805 POE SH2 5 |Open | 0.9 |Copper[ 7mm 1 | 25p/8.5mm | 2
Y1 [Y1 Capacitor, 2200pF/400VAC, DIP POE P2 4 1L 6 | 12 ||2VEW|| 6o || 1 || asrdeim || 2
D1-D7 |Rectifier, 1000V/1A, IN4007 DO-41 Good-Ark w5 | G| 40 |ews e || ¢ | cesm | s
D8 |Diode, Ultra Fast, FR107, 1000V/1A DO-41| Good-Ark Ouier)
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
ZD1|Dioe, Zerer,GVEZATA 4N 05WMCRONELF] Pt | |LIEM| DESCRIPTION|” CONDITION " [LIMITS
Q1 Tran_sistor, NF_’N, D13007, TO-220 Huawei 1 |Electrical Strength |53(r)i|r-:126’1r:31/ Qr:gu;%cfgﬁg]ary 3KVAC
Q2 |Amplifier Transistor, NPN, MMBT3904, S'OT.-23 inductance between pin 1| L.2mH
F1 Eﬁ:ﬁéltiﬁez.sov 3.6x10mm With Pigtail, Walter 2 |P1 Inductance and pin 3 at IVAC & 1kHz| +7%
L1 [inductor, T9x5x3C, R12kQ 13T 800pH [EliE e BEmEen (71 1
2 |n3322r Lz =5 22?40mH Botg)bi: (L)JOJlo.s 3 [incuctance. and pin Swith pins 5-4 | 75uH
d d and 10-P shorted
L3  JAxial Inductor, 820uH, 0410, DIP
RR:(LS’, RY: chip Resistor, 470k, 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 o
R9 [Chip Resistor, 47Q, 1206, 5% TY-OHM ;\5‘ //'\\ =
R11 |Chip Resistor, 39kQ, 0805, 5% TY-OHM 3 86 /‘
R12 [Chip Resistor, 47Q, 1206, 5% TY-OHM b5 //
R13 [Chip Resistor, 4.7kQ, 0603, 5% TY-OHM g o -
R14, R15[Chip Film Resistor, 3.6Q, 1206, 1% TY-OHM w a2 //
R16 [Chip Resistor, 1kQ, 0603, 5% TY-OHM / .
R17 |Chip Resistor, 10kQ, 0603, 5% TY-OHM 80 .
T Tran_sformer 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 2
H/S |Heat Sunk: JD-YI Series L=20mm, Black JIEDA 3
For Q1 [Silicon Insulation: TO-220 ?g 340 %
For Q1 |Insulation Washer: ®3mm jé’ 328 /—-""“'—
For Q1 |Pan Head Screw+Spring washer ®3x8mm 2 /’
For Q1 |Nut ®3 3 316 7
5 304
Transformer Specification =2
O 292
N 12 LEDs
- n 280 .
PL S oouoouoo?i==2::3 85 125 165 205 245 265

P2

SH1 <€ SH2

(OOOOOO000O0000O0000H
000000 p1 OOOOOOOO0
0000000000000 000!

Input Voltage (V)

12

ACTS50UC-T-LEDO6

85-264VAC | 280-350mA

Copyright © 2010 Active-Semi, Inc.

-20 -

www.active-semi.com


http://www.active-semi.com

@M Innovative Power ™

ACT50 DESIGN GUIDE

June 2010
35V, 12W, 350mA High Efficiency 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 *5% 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, Q1l),
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 Vo 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. Vg 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.

Vge =

Iy x R10 x (@)

Figure 1:
Typical Application Circuit

R1147Q C7 220pF/50V

I
L1 330uH T1EE19 1 ﬂ_ 1
D1-D4
1N4007 R13kQ R2 R4 _L cs3 D10 W LED1
. 750kQ > 100kQ 1000pF/1kV SF54 o L+ co |+ LEDp
i 2 100pF/50V 7T~ 100uF/50V W
+c1 10uF/400V R3 ° ~ LED3
= 500kQ D5 W
10UF/400V FR107 LED4
[ T - 1 Q‘LED5
1A/250V é R5 100 L N
\ 91_-, ) * v LEDS
i _L*' c4 Qi D6 LL4148 o
VR1 470V 22uFIS0V . W
R12 2 C5 R6 2000 LEDS8
90V-264VAC 100Q 1000pF/50V @
LED9
D9 1N4148 Wt
L N L N LED10
1 U1 3
VDDacrs0uc FB }_
ISET  GND YC1 g 7o c1o

4 2
R7
39kQ

R IC2A

EL817 | 3300pF/ 400V
50V

c6 1000pF/ 36V

to
3300pF/50V T

v
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Bill of

Materials

PCB Top and Bottom Layers

u 2 oig

IC1 |IC, ACTS0UC-T, SOT23-5 e
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 Evg
C8, C9|Capacitor, Electrolytic, 100uF/50V, 8x12mm KSC 4 pin3 Q00 SH2000000
. g . S,
D1-D4 [Diode, Ultra Fast, 1000V/1A 1N4007 DO-41  [Good-Ark e Qe 2 o ome L 18000006505680000000
D5 [Diode, Ultra Fast, FR107, 1000V/1.0A, DO-41 (Good-Ark| . e P 188000000 SHI00000000)
D6 |Diode, Switching, 75V/150mA LL4148 MINI-MELF [Good-Ark
D9 |Diode, Switching, 75V/150mA 1N4148, DO-15 |Good-Ark| ~ Electrical Specifications
ZD1 |Diode, Zener, GLZJ36A, 36V, 0.5W, MINI-MELF |Good-Ark ] 50Hz, 1 minute, from
Amode 1 |Electrical Strength Primary and Seconda 3kVAC
L1 |Axial Inductor, 330pH, 0410, DIP Rl ary y
Ee > |P1 Inductance Inductance between pin 1| 1.8mH
Q1 |Transistor, NPN, 600V, 1.5A, D13003X, TO-26 Hua Wei and pin 2 at 1IVAC & 1kHz| +7%
Q2 |Transistor, NPN, KTC9014, TO-92 KEC Inductance between pin 1
g [FLIETEER and pin 2 with pins 34 75uH
F1 |Fuse: 1A 250V 3.6x10mm With Pigtail Walter Inductance p P H
and 5-8 shorted
R1 |Chip Resistor, 3kQ, 0805, 5% TY-OHM
R2 [Chip Resistor, 750kQ, 1206, 5% TY-OHM|  Typical Performance Characteristics
i i 0, =
R3 |Chip Resistor, 500kQ, 0805, 5% TY-OHM Efficiency vs. Input Voltage
R4 |Chip Resistor, 100kQ, 1206, 5% TY-OHM 90 >
R5 |Chip Resistor, 100Q, 0805, 5% TY-OHM g
R6 [Chip Resistor, 200Q, 0805, 5% TY-OHM 86 '§
R7 |Chip Resistor, 39kQ, 0805, 1% TY-OHM S 82 AT
7
R8 [Chip Resistor, 2kQ, 0805, 5% TY-OHM g
R9 |Chip Resistor, 1kQ, 0805, 5% TY-OHM S
=
R10 |Meter Film Resistor, 1.87Q, 1/2W DIP, 1% TY-OHM w -
R11 |Chip Resistor, 47Q, 1206, 5% TY-OHM 10 LEDS -
R12 |Chip Resistor, 100Q, 1206, 5% TY-OHM 70 :
R13 |Chip Resistor, 820Q, 0603, 5% TY-OHM 8 1m A 20s 28 268
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 2
T1 |Transformer, Ly = 1.8mH, EE19 z 3
= 360 o
. 7 S
Build Up 8
3 320
€
p
5 280
O
SH1 1 Open 30 2UEW [0.150x%2 1 25p/8.5mm 2 8_ 240
P1 2 1 110 | 2UEW [0.250x1| 2 | 25p/8.5mm [ 2 8 10 LEDs 1
SH2 3 |open| 30 [2uEw [0.15@x2| 1 | 25p8.5mm | 2 200
S1 8 5 40 TEXE [0.450x1 1 25p/8.5mm 2 8 125 165 205 245 265
SH3 3 |[open| 11 |copper| 7mm 1 | 25w85mm | 3 Input Voltage (V)
P2 4 3 18 | 2UEW |o.150x1| 1 | 25p8.5mm | 3

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

‘ ACT50UC-T-LEDO7 85-264VAC 280-350mA‘ 9 or 10 \
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28V, 21W, 350mA High Efficiency Solutions

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

FEATURES voltage control is through OPTO couple and D12.
i i 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 15% 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

R13 according formula (1, 2, 3).
e Off-Line Isolated LED Driver ng ula ( )

(R18+R19)//(R20+R21)

Operation and Application log = 2.5 x R17xR13 @
Figure 1 is the schem_atic of an offline LED driver (R18+R19)/((R22+R23)

using ACT50 to provide a power output of 28V, log = 2.5 x RI7R13 (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 =25x 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 CAJ;" CS—L
AR
x 220F/250V/ SINne P RS re > 22211kV o 11|+ ci6 |+ R12
2 750k | 100k 9 2200F 7 222 7RC12< geka 28VI1A
2 N ¢ 35V 400V | 2200F
< 5 c7 35V
2 —=©8 S 8[re> R6 NCTT
T 104275v | B SlesS S 750k | 1 R130.1Q LED-
220uH 5 ¢ 1d A
N v
g]ls5 D8 UF4007 D11 HER204 J:— L
A
giig —i—N— V
c2 1= D9 UF102 R1010Q c13 R146:2k0f
104/275V S T N D12 104/25V = +
1 . *o I TLa31| ;:ﬁé“
D10 LL4148
L1 A+ c5 D13LL4148
28mH T 220F !
250V R111500 Q1 -
2 R15 < < R17
S 1500 15kQ
c1 <4
1041275V w2 |—
co N R16 33kQ
NC
: I
R24
'_'*_' f Hiser SW 2400
VR1 390V u1 2
R7 100, AcTso FB R25
F1 —/\*—{voD 5.1kQ
2A/250V R3 <, R4 u2
NC < 27k 4 1Ie[ 7] 4 c10
- ¢8 103/25V EL817
90V-264VAC 22UFI35V
L N
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Bill of Materials PCB Top and Bottom Layers
Ul |[IC, ACT50UC-T, DIP-8 Active
U2 |IC, EL817C, DIP-4 Everlight o
U3 |IC, LM358, DIP-8 Everlight Transformer SpECIfIC&tIOﬂ
U4 |IC, TL431, TO-92 USE 1 N stz
C1-C3|Capacitor-X2 0.1uF275V 18x6x12x15mm UTX - I P [
Cc4, C5 (llgfggltor, Electrolytic, 22uF/250V, KSC ) o 1 o] o
mm s st Pin1 00000 s 000000000
C6 |Capacitor, Ceramic, 2200pF/1kV, DIP POE ® . Pt 5000000000000000000)
& oo T T | o -3 | JEsaco0ee - 6ooocoo0g
C10 |Capacitor, Ceramic, 0.1uF/25V POE 8 :
C11,C12|Capacitor, Electrolytic, 220pF/35V, 8x12mm KSC Electrical S ificati
C13 |Mul-Cap Ceramic, 0.1uF/25V, DIP POE ectrical specitications

C16 |Safety Capacitor, Y2, 2200pF/400V, P =10mm,DIP [ UTX -
D1-D8 | Diode, Ultra Fast, UF4007, 1000V/L0A, DO41 _|Good-Ark 1 |Electrical Strength [20HZ: I minute, from f g\/c
2 loots, Wlile Re= ’ 40 A Primary and Secondary
D9 |Diode, Ultra Fast, UF102, 200V/1.0A, DO-41 PANJIT -
- — > |p1 Inductance Induct_ance between pin1| 0.8mH
D10, D13| Diode, Switching, 75V/150mA, LL4148 MINI-MELF |Good-Ark and pin 3 at IVAC & 1kHz| 7%
D11 |Diode, Schotiky, HER204, 300V/ T -
— : : 20T S P1 Leakage Inductance between pin 1
D12 |Diode, Zener, GDZJ27D, 27V, 0.5W, DO-35 PANJIT 3 [PLLe g and pin 3 with pins 56 and | 75uH
L1 [inductor, UU10.5, 28mH nductance 10-11 shorted
L2, L3 | Axial Inductor, 220uH, 0410, DIP AT”;%ﬂe . o
- - Typical Performance Characteristics
Q1 [Transistor, NPN, 600V, 1.5A, D13003X, TO-220 | Hua Wei
F1 Fuse: 2A 250V 3.6x10mm with Plgtall Walter Efficiency VS. |nput Voltage
R4 |Meter Film Resistor, 27kQ, 1/4W, 1% TY-OHM 86 >
R5, R6|Carbon Film Resistor, 750kQ, 1/4W, 5% TY-OHM 84 Ios 3
o
R7 |Carbon Film Resistor, 10Q, 1/4W, 5% TY-OHM = 8 \ —— §
R8 |Carbon Film Resistor, 100kQ, 1W, 5% TY-OHM S 76 — .
R10_|Carbon Film Resistor, 100, 1/2W, 5% TY-OHM %) \ N
R11, 15| Carbon Film Resistor, 150Q, 1/4W, 5% TY-OHM e |
R12 [Carbon Film Resistor, 8.6kQ, 1/4W, 5% TY-OHM E -
R13 [Meter Film Resistor, 0.1Q, 1/4W, 1% TY-OHM o
R14 |Carbon Film Resistor, 6.2kQ, 1/4W, 5% TY-OHM 8 LEDs -
R16 |Carbon Film Resistor, 33kQ, 1/4W, 5% TY-OHM 60
R17 |Carbon Film Resistor, 15kQ, 1/4W, 5% TY-OHM 10130 150 170 190 210 230
R18 [Carbon Film Resistor, 69Q, 1/4W, 5% TY-OHM Input Voltage (V)
R19 [Carbon Film Resistor, 560Q, 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 —— 3
R22_|Carbon Film Resistor, 180Q, 1/4W, 5% TY-OHM E 520 s 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 % N
VR1 |TVR07391KSY ¢7, 390V +10% Thinking g %80 N
T1 |Transformer, Lp = 0.8mH, EPC25 TY-OHM (; 260
Q.
. = ]
Build u =
p (@) 340 7 4 LI?Ds J
280 L L
85 125 165 205 245 265
Input Voltage (V)
P1 8] 1 87 2UEW [0.250x1 1 25p/8.5mm 2
SH1 1 |open| 30 |2UEW [0.150x2] 1 25u/8.5mm 2
s1 10 11 28 | TEXE [0.6®x1| 1 | 25u/8.5mm 2 lox 350MA+5%
SH2 6 Open | 1.1 | Copper| 7mm 1 25u/8.5mm 2 7>300mA, or
ACTS50DH-LEDO08  [85-264VAC| Iy, 600mA+5% [7x600mA, or
P2 5] 6 14 2UEW [0.250x1 1 25p/8.5mm 2
x900mA
log 900MA+5%

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