active-semi”
Solutions for Sustainability

Lifestyle with Energy Efficiency

\

Analog Power Management
Product SelecﬁgnGuide

ActivePSR™
ActiveQR™
ActivePMU™
ActivePath™
ActiveCC™

ANALOG POWER SOLUTIONS FOR

Power Banks Smartwatches Power Adapters
Mobile Chargers Tablet PCs & MIDs POS & Barcode Scanners

Car Chargers Small Appliances Industrial & Medical Power

sales@active-semi.com WwwWw.active-semi.com




active-semi”

Solutions for Sustainability

Contents
1. High Power DC-DC Converter Products .........cccceereeernnmnnnnnennnseesseessseessssnssesnsesnnsesssasnssesnsssnnsennes 3
1.1 DC-DC Product SElection GUIAE ........ccieieeirececcece sttt st st e e r et et enas 4
1.2 ACT2801 5V/1.2A SMaArt POWEI BanK ..occoooiiviiiiieieeeieieietsee ettt ess e et sste st sresresnsennenns 5
1.3 ACT2802 5V/2.1A SMart POWET BanK ...ccooviiveireiieeiieccteeeeeee ettt csteseset e srvesesste st s ste st sreeneensessseeee 7
1.4 ACT4501 5V/1.0A Smart Phone Car Charger .....ceeceieeereeeceseeeree e seteres et s esess et ssesesee s 9
1.5 ACT4523 5V/2.1A TPad Car CRalrZEI ..ocoiievececteeeietee ettt eater et ea s s et sea e beasebe s beresenenas 11
1.6 ACT4523A 5V/2.4A TPad Car CharZer ...ttt sttt st s bes et st en st s 13
1.7 ACT4533A 5V/2.4A TPAd Car CharZEI ...uoeeeceecicreeeteeeeteee ettt sevevesete e s eeseress s easeresans 15
1.8 ACT4533B 5V/3.4A 1Pad Car CRArZEI ...ooeceeeeeeeeceeeee ettt et teves e ses e et sen s s et ensenes 17
1.9 ACT4503 5V/3.4A Dual-Output Car Charger ......ciensieee e ssese e sssssessssssesesses 19
1.10 ACT4455 5V/4.2A Dual-Output Car CRarger .....ccececreeesieesiensreieseieseesesssssases s ssssssssasenes 21
1.11 ACT111A 12VDCor AC Input, 3X350MA LEDS ..eeeeeiiiiiiicete ettt et st s 23
2. Low Power DC-DC Converter ProdUCES .......ccciccveceeneiecsnnnesneesensnsseessssesssesssssassseesssssssssssssssnsasnes 25
2.1 Low Power Step-Down DC-DC CONVEITEIS ....coviicieeieesectertee ettt snae e e ese e e e seae e s 26
2.2 Multi-Function Step-Down DC-DC CONVEITEIS .....cceeeeueieeieieteeereee e et e et rees s e s eaas 26
2.3 STEP-UP DC-DC CONVEITEIS ..vveeeeeeeeiiereesiecteetee e steseestesseae e seesestesaeesae st sasaesnnesssanssesnnessnenss 26
2.4 ActivePath™ Battery Chargers ... st rees et se e eteste st st e et es st s ens 26
3. Green Power AC-DC Converter ProduCts .........cccciceeeecinnneeeensesssnesessnsssessessassssesessassssssssssassssses 27
3.1 AC-DC Product SElection GUILE ......cccoeeieeie ettt st ettt et esr b e s e e e e sbeebeetesanes 28
Primary Side Regulation (PSR) PWM Controllers—ActivePSR™
3.2 ACT334 5V/1A Universal Charger For DOE Standard .......ccccceeeeveveenveneceeicrieeee v e 29
3.3 ACT411 12V/1A Universal Adaptor LOW COSt ...ccvviveeiiicviieeiineeesiesee et ees st s ssesesesessnes 31
3.4 ACT412 12V/0.4A Shaver Charger LOW COSt ....cvvecicriierereeereeree e s cereaeseass s sesesessasasevens 33
3.5 ACT413 5V/2.4A Universal Adaptor LOW COSt ....cccceveeeeiereeeiine et eeere e ssresesnsesese e 35
Secondary Side Regulation PWM Controllers—ActiveQR™
3.6 ACT510 5V/2A UNIVErsal AdAptor ....cceereeeeiieceere et vt et evs bt ev s snasenes 37
3.7 ACT512 5V/3A Universal Adaptor LOW Profile .......cceeieeieieriee ettt ev e 39
3.8 ACT512 12V/1A Universal Adaptor For DOE Standard .........ccceeeeeevveeeeeeereriee v 41
3.9 ACT513 12V/2A Universal Adaptor For DOE Standard ........cccceeeeeeverieeceeceieeee e 43
3.10 ACT512 15V/3A UNIVErsal AAPLOr ....c.cccciiieeeeectieeee ettt e eeteves et seaev st e bes s v besenes 45
4. Power Management UNits (PMU/PIVIICS) .....ccccevrrrerrreneeseresseesersnsessssssnssssssssssssssssssssesasssssssessnsase 47
4.1 PMU Product SElection GUIHE ......ccoeeueieeieietitit ettt et ettt st st st st e e b er s 48
4.2 ACTBIO3LA ..ottt e et te st e st st e e s e b et e e et e ae et sbe s te st e e abeb et et e e et eneeteeee ste e nennrees 50
4.3 ACTS846/ACTBBAT/ACTBBAD ....cooveeeeeereereteeee e tere e e b bt ss v bes et st et besate st snserasenasanes 50
.4 ACTBBEOS ...coevieeeeeeeeeteste et e et et et e s et areste st ste e e bes s et esseesessaseabestese steneasastasseteeseesensere st stesrenenns 51
.5 ACTBIASA ...ttt sttt e e e te st st e e e a et et et eaeebeabeete st st aeabentetaet e et ees et ebe et steseeneanenes 51
4.6 Rockchip RK2918/RK2926/RK2928/RK3026/RK3028 SOIULIONS ...cvevevevevreeereiereeerer v 52
4.7 Atmel SAMAS Cortex-A5 and SAMO SOIULIONS  ...c.coovieiieiieieee e st reesaerees 52

For more parts, visit: www.active-semi.com



Q) active-semi”
Solutions for Sustainability

High Power DC-DC Converter Products



active-semi”

Solutions for Sustainability

Applications

DC-DC Product Selection Guide

e Car Chargers for Smart Phones, iPad / iPhone / iPod, PND , and tablet PCs
e Power bank Mobile Power
e LED Lighting

Input Voltage Output Current Feedback Switching
Topology Package Applications
(\")] (A) Voltage (V) Frequency
2.2MHZ i
ACT2801 | Buck/Boost |  4.5-5.5 15 N/A QFN24-44 | Power ;’a”k’ Mobile
/1.1MHz ower
1.1MHZ i
ACT2802 | Buck/Boost |  4.5-5.5 2.5 N/A QFN24-a4 | Power 'Fi’a”k' Mobile
/0.55MHz SR
10to 30
ACT4501 | Async Buck 1.25 0.808 125KHz SOP-8 5V/1A Car Charger
(40V surge)
ACT4514 | Async Buck 10 to 40 1.5 0.808 210kHz SOP-8 5V/1-1.4A Car Charger
ACT4523 | Async Buck 10 to 40 3 0.808 225kHz SOP-8EP 5V/1.5-2.1A Car
Charger
10to 36 5V/2.4A,5V/3.1A
ACT4523A | Async Buck (40V surge) 3.5 0.808 250KHz SOP-8EP
Car Charger
10to 36
ACT4533A | Async Buck 3.5 0.808 125KHz SOP-8EP 5V/2.4A Car Charger
(40V surge)
10 to 36 5V/2.4A,5V/3.4A
ACT4533B | Async Buck 3.5 0.808 125KHz SOP-8EP
RO Car Charger
7.5 to 36 5V/2.1A+1.0A
ACT4503 | Async Buck 3.5 0.800 200kHz SOP-8EP
(40V surge) Car Charger
7.5to 36 5V/2.1A+2.1A and
ACT4455 | AsyncBuck | (40Vsurge) 5.0 0.800 200kHz SOP-8EP 5V/2.1A+1.0A
Dual-Output Car
Charger
ACT4065A | Async Buck 6.0 to 30 2 0.808 210kHz SOP-8 Networking
ACT4070B | Async Buck 6.5 to 30 3 0.808 300kHz SOP-8EP Networking
ACT4070C | Async Buck 6 to 40 3 0.808 300kHz SOP-8EP Networking
ACT4088 | Async Buck 4.5to 28 1.5 0.810 1.4MHz SOT23-6 Networking
ACT111A | Async Buck 4.5to 30 1.5 0.100 1.4AMHZ SOT23-6 LED Lighting, LED Dis-
play
ACT2102 Sync Buck 4.5t0 18 2 0.923 310kHz SOP-8 IADSL, LCD-TV, Network-
ing
ACT2103 Sync Buck 4.5t0 18 3 0.923 310kHz SOP-8EP IADSL, LCD-TV, Network-
ing
ACT2113 Sync Buck 45t018 3 0.923 510kHz SOP-8EP ADSL, LCD-TV, Network-
ing
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ACT2801 5V/1A Smart Power Bank

Input Voltage Output Voltage Charge Current

Boost Output

Efficiency Topology

4.5-5.5V 5.0V 1A

1.4A 95%@1.0A@Vgar=4.2V Buck/Boost

Design Features

+ Dedicated Single Chip Solution for Mobile Power
¢ Programmable up to 5V/2.1A Input Current

¢ Programmable up to 5V/1.5A Output Current

¢ Programmable up to 1.5A Switching Charge Current
¢ Pogrammable 4.1V to 4.35V Battery Voltage

¢ Prioritized Power Path from Input to Output

¢ 2.2MHz/1.1MHz Switching Frequencies

¢ 4LEDs Battery Level and Status Indication

¢ <10pA Battery Low Battery Leakage Current

+ No Load Shutdown and Push Button Turn-on

+ Battery Impedance Compensation

+ Battery Over Current, Over Voltage, Over Temperature and
Short Circuit Protections

¢ Charge Current Foldback at 110°C Die Temperature
¢ IC Over Temperature Protection

Operation and Application

ACT2801 is a space-saving and high-performance low-
profile single-chip solution for backup battery pack and
standalone battery charger. ACT2801 integrates all the
functions that backup battery packs need, including
switching charger, Boost converter and LED indication.

ACT2801 operates at 2.2MHz/1.1MHz for switching
charger and 1.1MHz/0.55MHz for Boost converter al-
lowing tiny external inductor and capacitors. ACT2801
provides a direct power path from input to output with
programmable current limit while providing power to
switching charger. Output has higher priority than bat-
tery charger if the programmed input current limit is
reached.

ACT2801 charges battery with full cycle of precondition-
ing, fast charge with constant current and constant volt-
age until end of charge. The battery charger is thermally
regulated at 110°C with charge current foldback.

ACT2801 Boost converter steps battery voltage up to
5V. Boost converter features high efficiency, constant
current regulation, short circuit protection and over
voltage protection.

ACT2801 provides 3.5mA constant currents to drive 4
LEDs to indicate battery level and charging status. Bat-
tery impedance is compensated at battery level indica-
tion.

Schematic
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ACT2801 5V/1A Smart Power Bank

Bill of Materials 2) Use copper plane for PGND for best heat dissipation and
REF Description MFTR noise immunity. AGND and PGND are connected under the IC
11 SWPA4020S1RONT 2.2uH 3.4A (4*4*2mm) Sunlord thermal pad with 4x4 vias matrix.
Q1 $5C8013, Rdson=38mQ at VGS = - 4.5 V SPIRIT
D1 §512,Vf=0.5V, 20V Schottky Mccsemi 3) SW copper area should be limited due to EMI considera-
D2 1N4148, Vf=0.7V, 75V Schottky Philips .
C2,C5 Ceramic capacitor, 22uF/10V, X7R, 1206 Murata/TDK tion.
c3 Ceramic capacitor, 4.7uF/10V, X7R, 0805 Murata/TDK ) . .
= Ceramic capacitor, 0.1UF/10V, X7R, 0603 Murata/TOK 4) Use Kevin sense from sense resistor R2 to CSP and CSN pins
C6 Ceramic capacitor, 10nF/10V, X7R, 0402 Murata/TDK as ShOWn in the Iayout figure.
Cc7 Ceramic capacitor, 1nF/10V, X7R, 0603 Murata/TDK
€8 Carmile o, W0, 197 U5 BUEC/IDK 5) A separate trace is from VBAT input to BAT pin for battery
C11,Cc12,C14 Ceramic capacitor, 2.2uF/10V, X7R, 0603 Murata/TDK
R1 Chip Resistor, 1.5kQ, 1/16W, 1%, 0402 Murata/TDK voltage sense accuracy.
R2 Chip Resistor, 50mQ, 1/8W, 1%, 1206 Murata/TDK
R3 Chip Resistor, 100kQ, 1/16W, 1%, 0402 Murata/TDK 6) RC snubber is recommended to add across SW to PGND to
R4 Chip Resistor, 39kQ, 1/16W, 1%, 0402 Murata/TDK .
R5 Chip Resistor, 25kQ, 1/16W, 1%, 0402 Murata/TDK rEduce EMI noise.
R hip Resistor, 10kQ, 1/16W, 1%, 0402 M DK . . .
6 ChipResistor M OKPH/16Wi %1040 st 7) A 10V/1A schottky is added from inductor terminal to VOUT
R7 Chip Resistor, 60kQ, 1/16W, 1%, 0402 Murata/TDK
R8 Chip Resistor, 50kQ, 1/16W, 1%, 0402 Murata/TDK to reduce EMI noise.
R9 Chip Resistor, 1Q, 1/10W, 5%, 0805 Murata/TDK
R10 Chip Resistor, 2.7Q, 1/8W, 5%, 1206 Murata/TDK
R11 Chip Resistor, 200kQ, 1/16W, 5%, 0603 Murata/TDK : )
o Resistor ! urato/T Typical performance characteristics
R12,R13 Chip Resistor, 715kQ, 1/16W, 5%, 0603 Murata/TDK
R14 Chip Resistor, 100kQ, 1/16W, 5%, 0603 Murata/TDK
R15 Chip Resistor, 2.2Q, 1/16W, 5%, 0603 Boost Converter Efficiency
LED1,LED2,LED3,LED4 LED, 0603, Blue LED Manu 1e0.9
USB 10.2*14.6*7mm, 4P
20,0
PB Push Button
Micro-USB MICRO USB 5P/F SMT B i s0.0
U1 IC, ACT2801 T-QFN 44-24 ACT g
% 0.0
PCB Top Layer
Nl mEmEm] o 50.0
o !)4 !)B h- !)'1 [s] 100 200 SO0 Etale) | ={ale} [={slu] TOO Bo0 Q00 1000
S I I | E 9 Output Current (ma)
w N
1 .
w Radiated EMI Test
7l
Level (dBuVim)
- - b
O o
504 CISPRCLASS B
& ! L
> 3
s0f 1 I\ fh\fkwww
20 1
et
10§ 1
"6 ww. 200, 0. 200, 500, 600, 00, 800, %00, 1000
Frequency (MHI)
Level (dBuVim)
70
60)
50 = CISPRCLASS 8
40
30 z
1
] 20
PC Board Layout Guidance o
30  100. 200. 300, 400, T00. 200, S00. 1000

1) Arrange the power components to reduce the AC loop size
that consists of C2, VOUT, SW and PGND. C2 (1206 size) must
be placed close to the IC and across the VOUT and PGND

traces and SW trace goes under the C2.

500 600.
Frequency (MHz)

EVALUATION

KITS

Power Bank ACT2801-
DMB-#1

3.0v-4.5V 5V+/-100mV 1000mA
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ACT2802 5V/2.1A Smart Power Bank

Input Voltage Output Voltage Charge Current

4.5-5.5V 5.0V 2A

Boost Output

2.5A 92%@2.1A@Vsar=4.1V

Efficiency Topology

Buck/Boost

L=46.4mm
W=21.2mm

Design Features

+ Dedicated Single Chip Solution for Mobile Power
¢ Programmable up to 5V/3.0A Input Current

¢ Programmable up to 5V/2.1A Output Current

+ Programmable up to 3.0A Switching Charge Current
¢ Pogrammable 4.1V to 4.35V Battery Voltage

¢ Prioritized Power Path from Input to Output

¢ 1.1MHz/0.55MHz Switching Frequencies

¢ ALEDs Battery Level and Status Indication

¢ <10pA Low Battery Leakage Current

+ No Load Shutdown and Push Button Turn-on

+ Battery Impedance Compensation

+ Battery Over Current, Over Voltage, Over Temperature and
Short Circuit Protections

¢ Charge Current Foldback at 110°C Die Temperature
¢ IC Over Temperature Protection

Operation and Application

ACT2802 is a space-saving and high-performance low-
profile single-chip solution for backup battery pack and
standalone battery charger. ACT2802 integrates all the
functions that backup battery packs need, including
switching charger, Boost converter and LED indication.

ACT2802 operates at 1.1MHz for switching charger and
0.55MHz for Boost converter allowing tiny external in-
ductor and capacitors. ACT2802 provides a direct power
path from input to output with programmable current
limit while providing power to switching charger. Out-
put has higher priority than battery charger if the pro-
grammed input current limit is reached.

ACT2802 charges battery with full cycle of precondition-
ing, fast charge with constant current and constant volt-
age until end of charge. The battery charger is thermally
regulated at 110°C with charge current foldback.

ACT2802 Boost converter steps battery voltage up to
5V. Boost converter features high efficiency, constant
current regulation, short circuit protection and over
voltage protection.

ACT2802 provides 3.5mA constant currents to drive 4

LEDs to indicate battery level and charging status. Bat-
tery impedance is compensated at battery level indica-
tion.

Schematic
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m m m m
o o o o
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ACT2802 5V/2.1A Smart Power Bank

Bill Of Materials 2) Use copper plane for PGND for best heat dissipation and
{33 Description MFTR noise immunity. AGND and PGND are connected under the IC
L1 2.2uH 6*3*3 coil ®0.55mm 6A Sunlord . . .
0 e s 205 thermal pad with 4x4 vias matrix.
Q3 MMBTS906 Vishay 3) SW copper area should be limited due to EMI considera-
D1 $S12,Vf=0.5V, 20V Schottky Mccsemi
D2 IN4148, Vf=0.7V, 75V Fast Swith Diode | Philips tion.
C2,C5,C9 Ceramic capacitor, 22uF/10V, X7R, 1206 | Murata/TDK . .
) Ceramic capacitor, 4.7uF/10V, X7R, 0805 | Murata/TDK 4) Use Kevin sense from sense resistor R2A and R2B to CSP
ca Ceramic capacitor, 0.1uF/10V, X7R, 0603 | Murata/TDK and CSN pins as shown in the Iayout figure.
Cc6 Ceramic capacitor, 10nF/10V, X7R, 0603 [ Murata/TDK
< Ceramic capacitor, 2.2nF/10V, X7R, 0603 | Murata/TDK 5) A separate trace is from VBAT input to BAT pin for battery
C8,C11,C12, C16 Ceramic capacitor, 2.2uF/10V, X7R, 0603 | Murata/TDK
R1 Chip Resistor, 750Q, 1/16W, 1%, 0603 | Murata/TDK voltage sense accuracy.
— -
RZI"ZZA Cﬁ::pR::z ts:rgzolmkg iﬁ!’wlf’;;g; mz::::/qgﬁ 6) RC snubber is recommended to add across SW to PGND to
R4,R15 Chip Resistor, 43.2kQ, 1/16W, 1%, 0603 | Murata/TDK reduce EMI noise.
R5 Chip Resistor, 25kQ, 1/16W, 1%, 0603 | Murata/TDK
R6 Chip Resistor, 10kQ, 1/16W, 5%, 0603 | Murata/TDK 7) A 20V/3.0A schottky is added from inductor terminal to
R7 Chip Resistor, 60kQ, 1/16W, 1%, 0603 | Murata/TDK .
RS Chip Resistor, 100kQ, 1/16W, 1%, 0603 | Murata/TDK VOUT to reduce EMI noise.
R9 Chip Resistor, 1Q, 1/10W, 5%, 0805 | Murata/TDK
R10 Chip Resistor, 2.7, 1/8W, 5%, 1206 | Murata/TDK Typical performance characteristics
R11 Chip Resistor, 200kQ, 1/16W, 5%, 0603 | Murata/TDK
R12,R13 Chip Resistor, 715kQ, 1/16W, 5%, 0603 [ Murata/TDK Boost converter efficency
R14,R16 Chip Resistor, 49.9kQ, 1/16W, 1%, 0603 | Murata/TDK 100
R17 Chip Resistor, 75kQ, 1/16W, 1%, 0603 | Murata/TDK o5
R18,R20 Chip Resistor, 100kQ, 1/16W, 5%, 0603 | Murata/TDK o
R21 Chip Resistor, 2.20, 1/16W, 5%, 0603 | Murata/TDK .
LED1,LED2,LED3,LED4 LED, 0603, Blue g
PB Push Button § s
Vbhat=3 2V
usB 10.2*14.6*7mm, 4P, DIP, 90° 70 o
Micro-USB MICRO USB 5P/F SMT B o3 Vbat=1.1v"
U1 IC, ACT2802 T-QFN 44-24 ACT “ o Tomo o000
Output current(mA)

PCB Top Layer

Radiated EMI Test

vl (Bl T
r:l
N
ﬁ CERPR CLASLE
Fe >
o L /
VAR st

H| el Rt N st b A

?‘" !
|1 |

% e e o 00 =00, [ oo =3 w0 [

Froqeeacy U}

el |l
|
f

PC Board Layout Guidance

1) Arrange the power components to reduce the AC loop size EVALUATION
that consists of C2, VOUT, SW and PGND. C2 (1206 size) must KiDS
Power Bank ACT2802-
be placed close to the IC and across the VOUT and PGND DMB-#1 3.0V-45V. | 5V+/-100mV 2100mA

traces and SW trace goes under the C2 .
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ACT4501 5V/1.0A Smart Phone Car Charger

Input Voltage Device Standby Power

Output Efficiency Topology

10-28V ACT4501 60mW@12Vin S5V@1.0A 88%@1A , Vin=12V Buck
ACT4501 provides constant current (CC) output with patented
1=30.5 ) -
mm Active-CC control technology that eliminate external sense
W=14.5mm
H=12.8mm resistors and the related efficiency loss.

Design Features

+ Wide input voltage range from 10V to 30V

+ Transparent input voltage surge 12V-40V-12V
¢ 0.5A-1.25A output current limit

¢ 4.75V-5.25V during input and load transients
+ 5% output voltage accuracy

¢ 125kHz switching frequency

+ 88% efficiency at 12V input

+ Least external components

¢ Low-cost single layer PCB with very good EMC perform-
ance

Operation and Application

ACT4501 is a step-down DC-DC converter with wide input
voltage range and high efficiency dedicated to 5V/1A smart
phone micro car chargers. The ACT4501 is internally optimized
for good EMC performance and it passed radiated EMI test

even on low-cost single layer PCBs without adding any EMC

The ACT4501 operates at constant output voltage mode until
it reaches the CC limit set by the ISET resistor. The devices are
available in a SOP-8 package.

Key Component Selection

Higher output inductance reduces the inductor peak-to-peak
current at the expense of higher larger core size and induc-
tance DCR value. Usually, an optimum inductance value is
selected to make its peak-to-peak current 20%-40% of the
maximum load current. The Schottky diode must have current
rating higher than the maximum output current and the re-
verse voltage rating higher than the maximum input voltage.
Output capacitor is selected to keep the peak-to-peak voltage
ripple under required value and also meet the load transient
requirements. Usually, the combination of low ESR capacitors
and tantalum or electrolytic types are used. In this application,
220uF electrolytic capacitor is connected in parallel with a
small 2.2uF ceramic capacitor to achieve small output voltage

ripple and meet the requirements of input and load dynamic

response.
components.
Figure 1:
Schematic of Charger
Ca4 ADmFi16Y
F1 34 Pt
+Vin orY s PR s o
usa
RS | b3
RS | ca ra (RC
D1 Stk 3 tf fos | | gy |7 [zt
o 25V |z2008 < 2
8240A0k | | jéeb 103 1k D-
S = W 3 dp+
ct T2 T
1007 |10uF . i L teo1l 3 2 B3
3sv | asv 9 [CCé T Yo T
100pF : W |re |se
16V s 9.9K49.6k
> 9.76k
15 _
GND




active-semi”

Solutions for Sustainability

ACT4501 5V/1.0A Smart Phone Car Charger

Bill of Materials

3) Place feedback resistor close to FB pin.

4) Use short trace connecting HSB-C4-SW loop.

5) SW pad is a noisy node switching from Vin to GND. It should

be isolated away from the rest of circuit for good EMI and low

noise operation.

Typical performance characteristics

Efficiency
100
90 =
80 — o
4
s 70 LA
‘5 60
_5 50
% 40
28 vin=12v[ ]
10 — Vin=24V
o [T I11
10 100 1000
lout(mA)

DESCRIPTION
Haining
L1 Choke Coil, ring core:8*4*5mm, Pi=0.35mm, L=82uH, dip Electronic-
Magnetics
D1 Schottky Diode, B240A, 2A/40V, SMA Diodes
Cc1 Capacitor,Electrolytic, 100uF/35V, ®7x8mm, Dip KSC
c2 Ceramic capacitor, 10uF/35V, X7R, 0805 Murata/TDK
c3 Ceramic capacitor, 1nF/25V, X7R, 0603 Murata/TDK
c4 Ceramic capacitor, 10nF/16V, X7R, 0603 Murata/TDK
Cc5 Ceramic capacitor, 2.2nF/16V, X7R, 0603 Murata/TDK
(¢3) Ceramic capacitor, 100pF/16V, X7R, 0603 Murata/TDK
Cc7 Ceramic capacitor, 10uF/10V, X7R, 0805 Murata/TDK
Cc8 Ceramic Electrolytic, 220uF/10V, ®6.3x7mm, Dip Murata/TDK
R1 Chip Resistor, 1KQ, 1/10W, 5%, 0603 Murata/TDK
R2 Chip Resistor, 19.6KQ, 1/10W, 1%, 0603 Murata/TDK
R3 Chip Resistor, 25KQ, 1/10W, 1%, 0603 Murata/TDK
R5 Chip Resistor, 51KQ, 1/10W, 1%, 0603 Murata/TDK
R6 Chip Resistor, 9.76KQ, 1/10W ,5%, 0603 Murata/TDK
RA Chip Resistor, 75KQ, 1/10W, 1%, 0603 Murata/TDK
RB/RD Chip Resistor, 49.9KQ, 1/10W, 1%, 0603 Murata/TDK
RC Chip Resistor, 43.2KQ, 1/10W, 1%, 0603 Murata/TDK
u1 IC, ACT4501, SOP-8 Active semi
USB 15mm*10mm*8mm USB Manu

PCB Top Layer

PC Board Layout Guidance

1) Arrange the power components to reduce the AC loop size
that consists of CIN, IN pin, SW pin the Schottky diode.

2) Place input decoupling ceramic capacitor CIN as close to IN

pin as possible. CIN is connected power GND with vias or

short and wide path.

CC CV Curve

Output Voltage(V)
w

S

— Vin=12V
1 ff —— Vin=16V
Vin=24V \
° T
o 200 400 600 800 1000 1200 1400

Load current(mA)

1600

Radiated EMI Test

Temperature (C): 20.0

Humidity (%) 50

Polarity- Horizontal

Level (dBuVim)

CISPR 22-EN55022 CNS13438 WCCl Class B

T T
30.00 100.00  209.00

T ¥ T T
300.00 400.00  500.00 600. 00

(MHz)

T T T
T00.00  300.00 900.00

1000. 00

Temperature (C): 20.0

Humidity (%) 50

Polarity:  Vertical

Level (dBuV/m) CISPR 22-EN55022-CNS13438-VCCI Class B
o=
50—
[ =
e I
20—
20
10—
T T ¥ T T T T T ¥
30.00 100.00 200.00 300.00 400.00 500.00 GOO.00 TO0.00  BOC.00  900.00
(MHz)

1000. 00

EVALUATION KITS

Car Charger ACT4501-DMB-#1

10-28V 4.75-5.25V

1000mA
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Solutions for Sustainability

ACT4523 5V/2.1A iPad Car Charger

Input Voltage Device Standby Power
10-32v ACT4523 39mW@12Vin

Output Efficiency Topology
5V@2.1A 87%@2.1A Vin=12V Buck

L=39.8mm
W=14.9mm
H=12.6mm

Design Features

+ Wide input voltage range from 10V to 38V

+ Transparent input voltage surge 12V-40V-12V
¢ 4.75V-5.25V during input and load transients
¢ 5% output voltage accuracy

¢ 225kHz switching frequency

+ Standby input current 3.0mA

¢ 2.35accurate current limit

¢ Shut down at output short circuit

¢ Thermal shutdown protection

+ Output cord compensation

¢ Over current protection

+ Meet the EN55022 EMC standard

Operation and Application

ACT4523 is a wide input voltage, high efficiency Active CC step
-down DC-DC converter that operates in either CV (Constant
Output Voltage) mode or CC (Constant Output Current) mode.
ACT4523 provides up to 3.0A output current at 225kHz
switching frequency. Active CC is a patent-pending con-

trol scheme to

provide CC function accuracy by senseless constant
current control, which eliminates the expensive, high accuracy
current sense resistor, making it ideal for battery charg-
ing applications. charging applications. The ACT4523 oper-
ates at constant output voltage mode until it reaches the CC
limit set by the ISET resistor. The devices are available in a
SOP8-EP package.

Key Component Selection

Higher output inductance reduces the inductor peak-to-peak
current at the expense of higher larger core size and induc-
tance DCR value. Usually, an optimum inductance value is
selected to make its peak-to-peak current 20%-40% of the
maximum load current. The Schottky diode must have current
rating higher than the maximum output current and the re-
verse voltage rating higher than the maximum input voltage.
Output capacitor is selected to keep the peak-to-peak voltage
ripple under required value and also meet the load transient
requirements. For this application, 22uFx2 ceramic capacitors
are needed. In the case of tantalum or electrolytic types,
220uF capacitor is connected in parallel with a small 1uF-10uF
ceramic capacitor to achieve small output voltage ripple and

meet the requirements of input and load dynamic response.

Figure 1:
Schematic of Charger
ITT T T T T T ST T T T I T TT I
| R10 D2 Ra \
[J—y e AN
! 100k 1NA148 2k H
1
i i
1| o7 2.2uFzsy :
i i A\ Il
n
1 R7 220 3 0.01pF2EY
L2
+ino—\_s AN i,
vy L1 70uH o 33pHi3A
usB
N
3 R112 R13
s a3z rsk L' 4
R3 2
1000pF/25V s 47k
AALS

CotoR C1 TCBiAZ = I 3

10pF | 33pF | 2.20Ff100pF | . 6.2v A

asv [ sov | 3sv [asv G5 & R2 D1 SC2A FRC2 - HoouH 2 R1I2ERI4 [——

aToF TaTek 10pF | 2200F s o]
pF £9. B340A W b o ] 4099 200k
25V 10V 10V - -
LED
GND O0—
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Solutions for Sustainability

ACT4523 5V/2.1A iPad Car Charger
Bill of Materials PC Board Layout Guidance

REF DESCRIPTION MFTR 1) Arrange the power components to reduce the AC loop size
hoke Coil,Dip, 6*8mm, phi=0.35mm, L=70- . . . .
- choke ColPlp, 678mm, Ph=0.35mm, L70-75ur AT that consists of CIN, IN pin, SW pin the Schottky diode.
L2 Choke Coil,Dip,T8*5*4mm, phi=0.45mm, L=33uH ACT . . . .
2) Place input decoupling ceramic capacitor CIN as close to IN
13 Common Mode Choke ,Dip,T6*3*3mm, phi=0.45mm, L=100uH ACT
pin as possible. CIN is connected power GND with vias or
D1 Schottky Diode, B340A,40V/3A, SMA Diodes
D2 Switch Diode, IN4148WS, 0.2W, SOD323 Diodes short and wide path-
D1 Zener Diode, GMZJ6.2A,6.2V,0.5W, Mini-Melf (open) Panjit 3) Use copper plane for power GND for best heat dissipation
D2 Zener Diode,BZT52C5V1S, 5.1V, 0.2W, SOD323 Diodes and noise immu nity.
C1A Electroytic capacitor,100uF/35V,6.3x11.5mm Koshin 4) Place feedback FESIStOI‘ close tO FB p|n
C1B C i itor,2.2uF/50V,0805 Murata/TDK .
cromic cepacten e e 5) Use short trace connecting HSB-C3-R7-SW loop. Thermal
c1 Electroytic capacitor,33uF/50V,5x7mm Koshin .
pad is connected to a large ground copper area.
c2 Electroytic capacitor,220uF/10V,6.3x7mm Koshin
B 6) SW pad is a noisy node switching from Vin to GND. It should
C2A Ceramic capacitor, 10uF/10V, X7R,0805 Murata/TDK
- R — be isolated away from the rest of circuit for good EMI and low
c3 Ceramic capacitor, 0.01uF/25V, X7R,0603 Murata/TDK noise operation.
c4 Ceramic capacitor,4700pF/10V, X7R, 0603 Murata/TDK
C5 Ceramic capacitor, 47pF/25V, X7R, 0603 Murata/TDK Typlcal performance CharaCterIStlcs
Cc6 Ceramic capacitor, 1000pF/25V, X7R, 0603 Murata/TDK 05, 00 Effici ency
7 Ceramic capacitor, 2.2uF/25V, X5R, 0603 Murata/TDK g |
- 90.00 1>
F1 Fuse,3A,1206 ( Replaced by 0Q 1206 chip resistor ) Murata/TDK g\_, 85. 00 >
R1 Chip R 51KQ, 1/16W, 1%, 0603 M /TDK § /
ip Resistor, , , 1%, urata, 80. 00
.g r VIN=10V
R2 Chip Resistor, 9.76KQ, 1/16W, 1%, 0603 Murata/TDK i 75.00 —— VIN=12V
o ——— Vin=24V
R3,R4 Chip Resistor, 4.7KQ, 1/16W, 5%, 0603 Murata/TDK 70.00
100 600 1100 1600 2100
R5 Chip Resistor, 11.5KQ, 1/16W, 1%, 0603 Murata/TDK Load Current(mA)
R7 Chip Resistor, 220, 1/16W, 1%, 0603 Murata/TDK
. CVv/CC Curve
R8 Chip Resistor, 3KQ, 1/16W ,5%,0603 Murata/TDK €50
R10 Chip Resistor, 100KQ, 1/16W ,5%,0603 Murata/TDK e 5.0
= Z
R11 Chip Resistor, 75KQ, 1/16W ,5%,0603 Murata/TDK % 4.0 ‘
R13 Chip Resistor, 43.2KQ, 1/16W ,5%,0603 Murata/TDK <_>> 3.0 l
R12,R14 Chip Resi 9 2 20
I p Resistor, 49.9KQ, 1/16W ,5%,0603 Murata/TDK = ——Lli10v I
S =6 L
U1 IC, ACT4523,50P-8-EP ACT [ o0
0.0 —_—T 24V
Uss U3 G o 500 1000 1500 2000 2500 3000
LED LED ,White,Dip Load Current (mA)

Radiated EMI Test

RE 003-1GHz QP Class B

PCB Top Layer

70

Level in dByv/

Frequency in Hz

EVALUATION KITS

Car Charger ACT4523-DMB-#2 10-32v 4.75-5.25V 2100mA
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Solutions for Sustainability

ACT4523A 5V/2.4A iPad Car Charger

Input Voltage Device Standby Power Output Efficiency Topology
10-36V ACT4523A 110mW@12Vin 5V@2.4A 89.7%@2.4A Vin=12V Buck
patent-pending control scheme to provide CC function
L=32mm .
accuracy by senseless constant current control, which
W=16.2mm
H=14.6mm eliminates the expensive, high accuracy current sense resis-

Design Features

+ Wide input voltage range from 10V to 36V

+ Transparent input voltage surge 12V-40V-12V
¢ 4.75V-5.25V during input and load transients
+ 5% output voltage accuracy

¢ 250kHz switching frequency

+ Standby input current 5mA

¢ 2.4-2.9A accurate current limit

¢ Thermal shutdown protection

+ Output cord compensation

¢ Over current protection

+ Output over voltage protection

tor, making it ideal for battery charging applications.
charging applications. The ACT4523A operates at constant
output voltage mode until it reaches the CC limit set by the

ISET resistor. The devices are available in a SOP8-EP package.

Key Component Selection

Higher output inductance reduces the inductor peak-to-peak
current at the expense of higher larger core size and induc-
tance DCR value. Usually, an optimum inductance value is
selected to make its peak-to-peak current 20%-40% of the
maximum load current. The Schottky diode must have current
rating higher than the maximum output current and the re-

verse voltage rating higher than the maximum input voltage.

Output capacitor is selected to keep the peak-to-peak voltage

Operation and Apphcatlon ripple under required value and also meet the load transient

ACT4523A is a wide input voltage, high efficiency
Active CC step-down DC/DC converter that
operates in either CV (Constant Output Voltage)

requirements. For this application, 22uFx2 ceramic capacitors
are needed. In the case of tantalum or electrolytic types,

220uF capacitor is connected in parallel with a small 1uF-10uF
mode or CC (Constant Output Current) mode.

ACT4523A provides up to 3.5A output current at
250kHz switching frequency. Active CCis a

ceramic capacitor to achieve small output voltage ripple and

meet the requirements of input and load dynamic response.

Figure 1:
Schematic of Charger
AN ]
w L]
1 R6 00 C9 22nF/16V
+Vin Flaa 3 L1 30pH/3.5A
C61n|/25
r=i="
5 n—b R14 usB
- 100K
. R3 51k ris Jr9 JR10
1k [43.2qa3.2¢ +
2 2| p.
D1 e T -=-q 1 __L R15 3 {p+
N T -
o 1 I c2 ¢ 15K
W1 10F R7 ==c4 I 2.2nF1¢ LED1 [ 4
open | 3sv [ 35v SR4 L I0pFZX D1 | TR = v -
15 [47pF 9.76k TT25V "TSK54BL EC2 [cs W YRt JRi2
e by 1 Open R [220uF 104 49.9K49.9
open | 10V [10v
4700pF) H 5.10
O e—25V 4 1
GND
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Solutions for Sustainability

ACT4523A 5V/2.4A iPad Car Charger

Bill of Materials 2) Place input decoupling ceramic capacitor C1 as close to IN
REF DESCRIPTION MFTR pin as possible. C1 is connected power GND with vias or short
L1 Choke Coil, Dip, ring core 10*5*4mm, phi=0.45mm, L=30uH ACT and W|de path
D1 Schottky Diode, SK54BL, 40V/5A, SMA Diodi Lo
chottly Plode ! o 3) Use copper plane for power GND for best heat dissipation
F1 3A Fuse(Replace by Resistor, 0Q, 1/8W, 5%, 0805) . . .
and noise immunity.
ZD1 32V Zener Diode, Optional Diodes
EC1 Electrolytic capacitor, 47uF/35V, 5x7mm Koshin 4) Place feEdbaCk rESIStor C|Ose to FB pln'
Ec2 Electrolytic capacitor, 220uF/10V, Sx7mm Koshin 5) Use short trace connecting HSB-R6-C9-SW loop. Thermal
a1 Ceramic capacitor, 10uF/35V, X7R, 1206 Murata/TDK pad is connected to a large ground copper area.
@ e, TP G, G tere] A 6) SW pad is a noisy node switching from Vin to GND. It should
3 Cerami itor, 4.7nF/25V, X7R, 0603 M DK . Lo
eramc capector 4 70f e/t be isolated away from the rest of circuit for good EMI and low
c4 Ceramic capacitor, 47pF/25V, X7R, 0603, Optional Murata/TDK . .
noise operation.
5 Ceramic capacitor, 10uF/10V, X7R, 0805 Murata/TDK
c6 Ceramic capacitor, 1nF/25V, X7R, 0603, Optional Murata/TDK Typical performance Characteristics
c7 Ceramic capacitor, 2.2nF/25V, X7R, 0603 Murata/TDK Efficien ey
[ Ceramic capacitor, 22nF/16V, X7R, 0603 Murata/TDK 95.0
20.0 —— ___;—%5
R1 Chip Resistor, 7.87KQ, 1/10W, 1%, 0603 Murata/TDK 85.0 /’/
= B0O / /] -
R3 Chip Resistor, 51KQ, 1/10W, 1%, 0603 Murata/TDK % o I/
R4 Chip Resistor, 9.76KQ, 1/10W, 1%, 0603 Murata/TDK E 700 h'l- Tov
% 650 H
R6 Chip Resistor, 00, 1/10W, 5%, 0603 Murata/TDK 600 I”f 16V ] |
24y
R7 Chip Resistor, 15KQ, 1/10W, 5%, 0603 Murata/TDK 55.0 11}
50.0
R8 Chip Resistor, 5.1Q, 1/10W, 5%, 0603, Optional Murata/TDK o 300 GO0 =Tula] 1200 1500 1800 2100 2400
R9, R10 Chip Resistor, 43.2KQ, 1/10W, 1%, 0603 Murata/TDK Output Current]ma)
CC CV Curve
R11,R12 Chip Resistor, 49.9KQ, 1/10W, 1%, 0603 Murata/TDK 5.0
R13 Chip Resistor, 1KQ, 1/10W, 5%, 0603 Murata/TDK 5.0
R14 Chip Resistor, 100KQ, 1/10W, 1%, 0603 Murata/TDK % a0
g
R15 Chip Resistor, 15KQ, 1/10W, 1%, 0603 Murata/TDK E 3.0
U1 IC, ACTA523A, SOP-8-EP ACT é 20
e 12V \
usB USB Rev:A 10 1ew
24w F!
LED LED, White, 0805 0o T T

2000 2100 2200 2300 2400 2500 2600 2700 2800 2900
Output Current{ma)

Radiated EMI Test

Levwed jdBa\im)

PCB Top Layer

80,

=0 CISPRCLASS-B

Y i
l N \"\v‘“
pre
30 100, 200. 300, -

Lewel {dBuvim)

g

]

0. 500, 500, T, 8O0, S00. 1000
Frequency (Mstz)

&0,

70|

50|

- 1 I 1 . s L crseRrcLAsS S
40 - —

1
| M

Y NP
PC Board Layout Guidance T

1) Arrange the power components to reduce the AC loop size
that consists of CIN, IN pin, SW pin the Schottky diode.

30 100, 200. 300. o0, 700, B00. 200, 1000

S00. 600,
Freqguency (MHz)

EVALUATION KITS

Car Charger ACT4523A-DMB-

# 10-36V 4.75-5.25V 2400mA
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Solutions for Sustainability

ACT4533A 5V/2.4A iPad Car Charger

Input Voltage Device Standby Power Output Efficiency Topology
10-36V ACT4533A 60mW@12Vin 5V@2.4A 89.3%@2.4A Vin=12V Buck

patent-pending control scheme to provide CC function

L=32mm accuracy by senseless constant current control, which
W=16.2mm o . . .
H=14.6mm eliminates the expensive, high accuracy current sense resis-

tor, making it ideal for battery charging applications.

. charging applications. The ACT4533A operates at constant
Design Features

+ Wide input voltage range from 10V to 36V

output voltage mode until it reaches the CC limit set by the

ISET resistor. The devices are available in a SOP8-EP package.
+ Transparent input voltage surge 12V-40V-12V

o 4.75V-5.25V during input and load transients Key Component Selection

+ 5% output voltage accuracy Higher output inductance reduces the inductor peak-to-peak

¢ 125kHz switching frequency current at the expense of higher larger core size and induc-

+ Standby input current 5.5mA tance DCR value. Usually, an optimum inductance value is

¢ 2.4-29Aaccurate current limit selected to make its peak-to-peak current 20%-40% of the

¢ Thermal shutdown protection
P ) maximum load current. The Schottky diode must have current
+ Output cord compensation o )
. rating higher than the maximum output current and the re-
¢ Over current protection I ino hizher than th i ) |
+ Output over voltage protection verse voltage rating higher than the maximum input voltage.

o Pass EN55022 Radiation EMI Standard without adding Output capacitor is selected to keep the peak-to-peak voltage

EMI Components ripple under required value and also meet the load transient
. . . requirements. For this application, 22uFx2 ceramic capacitors
Operation and Application d PP P

are needed. In the case of tantalum or electrolytic types,
ACT4533A is a wide input voltage, high efficiency

220uF capacitor is connected in parallel with a small 1uF-10uF
Active CC step-down DC/DC converter that

ceramic capacitor to achieve small output voltage ripple and
operates in either CV (Constant Output Voltage) . . .

meet the requirements of input and load dynamic response.
mode or CC (Constant Output Current) mode.
ACT4533A provides up to 3.5A output current at

125kHz switching frequency. Active CCis a

Figure 1:
Schematic of Charger
R6 00 C9 22nF/25V
F13A
+Vin 2 3 ’I;lYi(J\uH/3.5A

c6 H

5 1nF/16V1r_A‘_11 % R14 USB
W
100K
R3 51k | Rz RO JR10
I e R e i - ik pa2kjask +
| s 2 D-
s m=73 R15 3
gg\}qrEm Tci e RS D+
open 47yF | 10pF L R4 P 1 1nF |+ LED1 L 41_
3sv | 35v 3 2By ] v
9.76k EC2TC5 | )
o N2 PR RS
1510 !
C e e
GND 1
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Solutions for Sustainability

ACT4533A 5V/2.4A iPad Car Charger

Bill of Materials 2) Place input decoupling ceramic capacitor CIN as close to IN
REF DESCRIPTION MFTR pin as possible. CIN is connected power GND with vias or
L1 Choke Coil, Dip, ring core 9*5*4mm, phi=0.55mm, L=40uH ACT Short and W|de path.
D1 Schottky Diode, SK54BL, 40V/5A, SMA Diodk . .
ot Rt o 3) Use copper plane for power GND for best heat dissipation
F1 3A Fuse(Replace by Resistor, 0Q, 1/8W, 5%, 0805) . ) .
and noise immunity.
D1 32V Zener Diode, Optional Diodes
EC1 Electroytic capacitor, 47uF/35V, 5x7mm Koshin 4) Place feEdbaCk rESIStor C|Ose to FB pln'
EC2 Electroytic capacitor, 220uF/10V, 5x7mm Koshin 5) Use short trace connecting HSB-R6-C9-SW loop. Thermal
a Cerami itor, 10uF/35V, X7R, 1206 Murata/TDK .
eramic capacton 100 e/t pad is connected to a large ground copper area.
c3 Ceramic capacitor, 2.2nF/16V, X7R, 0603 Murata/TDK . . . . .
6) SW pad is a noisy node switching from Vin to GND. It should
c4 Ceramic capacitor, 47pF/16V, X7R, 0603, Optional Murata/TDK
— be isolated away from the rest of circuit for good EMI and low
C5 Ceramic capacitor, 10uF/10V, X7R, 0805 Murata/TDK
c6 Ceramic capacitor, 1nF/16V, X7R, 0603, Optional Murata/TDK noise o pe ratl on.
c7 Ceramic capacitor, 1nF/25V, X7R, 0603, Optional Murata/TDK . . .
Typical performance characteristics
(©) Ceramic capacitor, 22nF/25V, X7R, 0603 Murata/TDK
Efficiency
R1 Chip Resistor, 7.87KQ, 1/10W, 1%, 0603 Murata/TDK 25.0
20.0 I
R3 Chip Resistor, 51KQ, 1/10W, 1%, 0603 Murata/TDK 85.0 /;
R4 Chip Resistor, 9.76K0, 1/10W, 1%, 0603 Murata/TDK & 800 '/
5 750
R6 Chip Resistor, 0Q, 1/10W, 5%, 0603 Murata/TDK L?}j 700 1w
o gso 16w
R7 Chip Resistor, 15KQ, 1/10W, 5%, 0603 Murata/TDK 50.0 18w
R8 Chip Resistor, 5.10, 1/10W, 5%, 0603, OPEN Murata/TDK 550 | [
500
R9,R10 Chip Resistor, 43.2KQ, 1/10W, 1%, 0603 Murata/TDK a 300 a00 j=lulu} 1200 1500 1800 Z100 2400
Output Current{ma)
R11,R12 Chip Resistor, 49.9KQ, 1/10W, 1%, 0603 Murata/TDK CC CV Curve
5.0
R13 Chip Resistor, 1KQ, 1/10W, 5%, 0603 Murata/TDK
50
R14 Chip Resistor, 100KQ, 1/10W ,1%, 0603, Optional Murata/TDK .
= a0
R15 Chip Resistor, 15KQ, 1/10W, 1%, 0603, Optional Murata/TDK E
S 30
u1 IC, ACT4533A, SOP-8-EP ACT 23
s 20
s USB Rev:A = Tov _3
1.0 16W
LED LED, White, Dip 24V
oo I I

2000 2100 2200 2300 2400 2500 2600 2700 2800 2900

Output Current{ma)

Radiated EMI Test

alLevel (dBuVim)

70|
60
50| CISPRCLASS B
40
30 1 M
20|
10|
30 100. 200. 300. 400. F'msg'?(.w“"ugoo. 700. 800. 900. 1000
Level (dBuV/im)
70|
60|
3 50) CISPR CLASS-B
: 0 [
o o i L 30| T
10|
PC Board Layout Guidance R SRS
Frequency (MHz)
1) Arrange the power components to reduce the AC loop size EVALUATION KITS Vin
that consists of CIN, IN pin, SW pin the Schottky diode. Car Charger ,;?4533A.DMB_ 10.36v w5525y | 2a00ma
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Solutions for Sustainability

ACT4533B 5V/3.4A iPad Car Charger

Input Voltage Device Standby Power Output Efficiency Topology
10-36V ACT4533B 60mW@12Vin 5V@3.4A 89.2%@3.4A Vin=12V Buck

ACT4533B provides up to 3.9A output current at

L=42mm 125kHz switching frequency. Active CC is a patent-pending
W=20mm
H=10mm control scheme to provide CC function accuracy by

senseless constant current control, which eliminates the
expensive, high accuracy current sense resistor, making it

Design Features ideal for battery charging applications. charging applica-
tions. The ACT4533B operates at constant output voltage

+ Wide input voltage range from 10V to 32V

+ Transparent input voltage surge up to 40V mode until it reaches the CC limit set by the ISET resistor. The

¢ 4.75V-5.25V during input and load transients devices are available in a SOP8-EP package.

¢ 5% output voltage accuracy Key Component Selection

¢ 125kHz switching frequency

+  Standby input current less than 6mA Higher output inductance reduces the inductor peak-to-peak

o 3.4-3.9A accurate current limit current at the expense of higher larger core size and induc-

+ Shutdown at output short to ground tance DCR value. Usually, an optimum inductance value is
¢ Thermal shutdown protection selected to make its peak-to-peak current 20%-40% of the
+ Output cord compensation maximum load current. The Schottky diode must have current
+ Over current protection rating higher than the maximum output current and the re-
+ Output over voltage protection verse voltage rating higher than the maximum input voltage.
+ Pass EN55022 Radiation EMI Standard without adding EMI Output capacitor is selected to keep the peak-to-peak voltage
Components ripple under required value and also meet the load transient
Operation and Application requirements. For this application, 22uFx2 ceramic capacitors
ACT4533B is a wide input voltage, high efficiency Active CC are needed. In the case of tantalum or electrolytic types,
step-down DC/DC converter that operates in either CV 220uF capacitor is connected in parallel with a small 1pF-10uF
(Constant Output Voltage) mode or CC (Constant Output Cur- ceramic capacitor to achieve small output voltage ripple and
rent) mode. meet the requirements of input and load dynamic response.
Figure 1:
Schematic of Charger
R14 R15 R16
3 338 R
et
22uF128V R3 00 B
C3 22nF/25V
F13A L1_28uH/4.5A
091nF/2aV
BV SR7 USB1
R5 51k 175K | resl ko Skt +
La 43.2k[43.2k
j :_4 7k 2 D.
201 ), c1 7% c2 c6 4R8 2 1D+
32 Koo [ 104 L R6 TInF le 13 fieot| L L 4
open | 35v | 35v .76k =0 .EZvam cs ¥ | FritJrez -
Bs40Q]_ R4 330;‘71% 49,91 49 91
5121 10v | 10v UsB2
GND 14
2,
3 D+
4 {_
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Solutions for Sustainability

ACT4533B 5V/3.4A iPad Car Charger

Bill of Materials 2) Place input decoupling ceramic capacitor CIN as close to IN
Description pin as possible. CIN is connected power GND with vias or
11 Choke Coil,Dip, T11.5*5*4mm, phi=0.8mm, L=28uH short and wide path.
2 Schottly Diode, BA06A0V/SA ME Dlodes 3) Use copper plane for power GND for best heat dissipation
c1 Electrolytic capacitor,100uF/35V, 6.3x11.5mm Koshin
c2 Ceramic capacitor,10uF/35V, X7R,1206 Koshin an d n Olse I mmun Ity'
a Ceramic capacitor, 22nF/25V, X7R, 0603 Murata/TDK 4) Place feedback resistor close to FB pin.
2 Ceramic capactor TOpTASY YR, 00w tona) ure o 5) Use short trace connecting HSB-R3-C3-SW loop. Thermal
= Ceramic capacitor, 3.3nF/16V, X7R, 0603 Murata/TDK
@ T AT s a— pad is connected to a large ground copper area.
a Solid capacitor, 330uF/10V, 7x8mm Murata/TDK 6) SW pad is a noisy node switching from Vin to GND. It should
i e e Murata/ToK be isolated away from the rest of circuit for good EMI and low
& Ceramic capacitor, 1nF/16V, X7R, 0603 Murata/TDK . .
C10 Ceramic capacitor, 2.2uF/25V, X7R, 0603 Murata/TDK n0|se o pe ratl O n ‘
F1 Fuse, 3A, 1206 ( Replaced by 0Q 0805 chip resistor ) Murata/TDK . . .
R1 Chip Resistor, 5.6KQ, 1/10W, 1%, 0603 Murata/TDK Typlcal performance CharaCterIStlcs
R2 Chip Resistor, 25KQ, 1/10W, 5%, 0603 Murata/TDK 100.00 Efficiency
R3 Chip Resistor, 0Q, 1/10W, 1%, 0603 Murata/TDK
R4 Chip Resistor, 510, 1/10W, 5%, 0805 Murata/TDK so.00 //
RS Chip Resistor, 51KQ, 1/10W, 1%, 0603 Murata/TDK % 80.00 ’
R6 Chip Resistor, 9.76KQ, 1/10W, 1%, 0603 Murata/TDK é 7000 vin=12v ||
R7 Chip Resistor, 75KQ, 1/10W, 1%, 0603 Murata/TDK “ ! Min=18V
RS Chip Resistor, 33KQ, 1/10W, 1%, 0603 Murata/TDK o ' R
R9,R10 Chip Resistor, 43.2KQ, 1/10W, 1%, 0603 Murata/TDK 5000
R11,R12 Chip Resistor, 49.9KQ, 1/10W, 1%, 0603 Murata/TDK ° e o c?jtz?n mej?,:i-: = o =
R13 Chip Resistor, 4.7KQ, 1/10W, 1%, 0603 Murata/TDK CCCV Curve
R14 Chip Resistor, 22KQ, 1/10W, 1%, 0603 Murata/TDK °
R15 Chip Resistor, 2.2KQ, 1/10W, 1%, 0603 Murata/TDK 5
R16 Chip Resistor, 820Q, 1/10W, 1%, 0603 Murata/TDK — 4
[ IC, ACT45338, SOP-8-EP ACT § 3 Min=1ov
>D Vin=12v
usB USB Rev:A 2 Vin=18v
LED LED, White, Dip , | “"”:E“W (}
. L NN

PCB Top Layer

2000 2200 2400 2600 2800 3000 3200 3400 3600 3800
Output current(maA)

Radiated EMI Test

o, Lwvel (Bsm)

)
L

S0 CISPRCLASE B

T MMMM
LSNP

r L aL e
20f-f VJ'\; >

3 100, 0. 200 400. 500, 800, To0. 8OO, Dod. oo
Freguency (MHzh
]
”l! M
o LA S
PC Board Layout Guidance | I I 8

500. 600,
Freqreency (MHz)

1) Arrange the power components to reduce the AC loop size
that consists of CIN, IN pin, SW pin the Schottky diode.

EVALUATION KITS

Car Charger ACT4533B-DMB-#1 10-32v 4.75-5.25V 3400mA
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Solutions for Sustainability

ACT4503-5V/3.4A Dual-Output Car Charger

Input Voltage Device Standby Power Efficiency
7.5-33V ACT4503 150mW@12Vin 5V@2.4+1A 90%@3.4A,Vin=12V

Key Component Selection

Higher output inductance reduces the inductor peak-to-peak
current at the expense of higher larger core size and induc-
tance DCR value. Usually, an optimum inductance value is

selected to make its peak-to-peak current 20%-40% of the

L=59mm
W=20.2mm maximum load current. The Schottky diode must have current
H=18mm rating higher than the maximum output current and the re-
verse voltage rating higher than the maximum input voltage.
Design Features Double schottky diodes could be added to achieve higher
¢ Wide input voltage range from 7.5V to 36V efficiency and pass single fault test. Output capacitor is se-
¢ Transparent input voltage surge 12V-40V-12V ) )
o 4.75V-5.25V during input and load transients lected to keep the peak-to-peak voltage ripple under required
¢ 5% output voltage accuracy value and also meet the load transient requirements. In the
¢ 200kHz switching frequenc . N
) § frequency case of tantalum or electrolytic types, 680uF capacitor is con-
¢ Standby input current 10mA
¢ Programmable precise output current limit via sensing resis- nected in parallel with a small 1uF-10uF ceramic capacitor to
t . . .
anct-.z ) achieve small output voltage ripple and meet the require-
¢ 3ms internal soft startup time
& Cycle-by-cycle over current protection ments of input and load dynamic response.
¢ Thermal shutdown protection
¢ Output cord compensation
¢ Nearly zero power loss at over loading or output short
¢ Hiccup mode at output over voltage
¢ Hiccup mode at output over current
¢ Auto recovery into full load after faults
¢ Meet EN5502 EMC standard
Figure 1:

Schematic of 5V/3.4A Dual-Output Car Charger
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Solutions for Sustainability

ACT4503-5V/3.4A Dual-Output Car Charger

Bill of Materials PC Board Layout Guidance
DESCRIPTION 1) Arrange the power components to reduce the AC loop size

1 Choke Coil, 6*3*3mm, L=150uH, di ACT . . . .
= — :n;"wre TP TT A —— ™ o that consists of CIN, IN pin, SW pin the Schottky diode.
D1 Schottky Diode, SSC54, 40V/5A, SMC Vishay 2) Place input decoupling ceramic capacitor CIN as close to IN
ZD1 Open . . . . .
o~ T p—— pin as possible. CIN is connected power GND with vias or
c1 Capacitor, Electrolytic, 47uF/35V, ©6.3x8mm, 105°C KSC short and wide path.
C2 Capacitor, Electrolytic, 100uF/35V, ®6.3x11.5mm, 105°C Koshin L. .
&) capacitor, Electrolytic, 680uF/10V, ®8x11.5mm, 105°C Koshin 3) Use copper plane for power GND for best heat dissipation
c4 Ceramic capacitor, 2.2uF/35V, X7R, 0805 Murata/TDK and noise Imm u nlty
C5 Ceramic capacitor, 10uF/35V, X7R, 1206 Murata/TDK
c6 Ceramic capacitor, 4.7nF/25V, X7R, 0402 Murata/TDK 4) Place feedback resistor close to FB pin.
c7 Cerami itor, 100pF/25V, X7R, 0402 Murata/TDK .
8 ceerraar:iccc:ap:accli:;r 22on//25v X7R, 0603 ME::t://IDK 5) Use short trace connecting HSB-R5-C8-SW loop.
c9 Ceramic capacitor, 2.2nF/25V, X7R, 0603 Murata/TDK 6) SW pad is a noisy node switching from Vin to GND. It should
c10 Optional Murata/TDK . . .
be isolated away from the rest of circuit for good EMI and low
Cc11 Ceramic capacitor, 2.2nF/25V, X7R, 0805 Murata/TDK
c12 Ceramic capacitor, 2.2uF/10V, X7R, 0805 Murata/TDK noise operation.
c13 Ceramic capacitor, 1uF/25V, X7R, 0603 Murata/TDK .
== 7) Thermal pad is connected to GND layer through at least 6
Rcsl Chip Resistor, 30mQ, 1/4W, 1%, 1206 ROHM
R1 Chip Resistor, 100KQ, 1/10W, 1%, 0603 Vishay vias.
R2 Chip Resistor, 2KQ, 1/10W, 1%, 0603 Murata/TDK
R3 Chip Resistor, 51KQ, 1/10W, 1%, 0603 Murata/TDK . ..
R4 Chip Resistor, 9.76KQ, 1/10W, 1%, 0603 Murata/TDK Typlcal performance characteristics
RS Chip Resistor, 0Q, 1/10W, 5%, 0603 Murata/TDK Efficisncr VS, Output Current
R6 Chip Resistor, 15KQ, 1/10W, 5%, 0603 Murata/TDK
R7 Chip Resistor, 5.1Q, 1/4W, 5%, 1206 Murata/TDK
R8 Chip Resistor, 2KQ, 1/10W, 1%, 0603 Murata/TDK
R10 Optional 5000
R11,R12 Chip Resistor, 1KQ, 1/10W, 1%, 0603 Murata/TDK p
R13 Chip Resistor, 1KQ, 1/10W, 5%, 0603 Murata/TDK /,/-
R14,R16,R18 Chip Resistor, 43.2KQ, 1/10W, 1%, 0603 Murata/TDK 3 l/
R15,R17,R19,R Chip Resistor, 49.9KQ, 1/10W, 1%, 0603 Murata/TDK —
Vin=12V
R20 Chip Resistor, 75KQ, 1/10W, 1%,0603 Murata/TDK 0,00 L ﬂ ooy
Ul IC, ACT4503, SOP-8 EP ACT I I —
LED LED, Red, 0805 ¢ ‘
usB 17.5mm*14.5mm*15.7mm
0 400 800 1200 1600 2000 2400 2800 3200 3600
PCB Top Layer Load Current (mA)
Radiated EMI Test
o Level (¢BuVim) Date: 2012.09.06 Time: 10:36:32
10
60
0 — t { ¢ t  CISPRCLASSS
o
.‘W'\ s o
] / V\ MMWW
20 | “MM
10 ‘

30 100, 200, 300, 400. 500. 600. 100, 800. 900. 1000
frequency (MH2)

EVALUATION
KITS
Car Charger ACT4503-
DMB-#2 10-33v 4.75-5.25V 2.4A+1A
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Solutions for Sustainability

ACT4455-5V/4.2A Dual-Output Car Charger

Device
ACT4455

Input Voltage
7.5-33V

Standby Power
150mW@12Vin

Efficiency

5V@2.1+2.1A 88%@4.2A Vin=12V

® S S & 6 6 O O O O O O > o o

Design Features

Wide input voltage range from 7.5V to 36V
Transparent input voltage surge 12V-40V-12V
4.75V-5.25V during input and load transients

5% output voltage accuracy

200kHz switching frequency

Standby input current 10mA

Programmable precise output current limit via sensing resistors
3ms internal soft startup time

Cycle-by-cycle over current protection

Thermal shutdown protection

Output cord compensation

Nearly zero power loss at over loading or output short
Hiccup mode at output over voltage

Auto recovery into full load after faults

Meet EN5502 EMC Standard

Key Component Selection

Higher output inductance reduces the inductor peak-to-peak
current at the expense of higher larger core size and induc-
tance DCR value. Usually, an optimum inductance value is
selected to make its peak-to-peak current 20%-40% of the
maximum load current. The Schottky diode must have current
rating higher than the maximum output current and the re-

verse voltage rating.

Higher than the maximum input voltage. Double schottky
diodes could be added to achieve higher efficiency and pass
single fault test. Output capacitor is selected to keep the peak-
to-peak voltage ripple under required value and also meet the
load transient requirements. In the case of tantalum or elec-
trolytic types, 680uF capacitor is connected in parallel with a
small 1uF-10uF ceramic capacitor to achieve small output
voltage ripple and meet the requirements of input and load

dynamic response.

Figure 1:

Schematic of 5V/4.2A Dual-Output Car Charger

RS 3
- [ nﬁnsv
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2 oy s 2 . ST
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5| e ACT4455 L‘fl”_l I I P
o1 fed | w 2mensy — T oe T 2 s R13 )
1% cz|cs __L?«\ OVF |5 | & 1K
D1 g i T L= [ 2 g o "‘% i 515 k17 =
Ak TaTE ] cl0 pi | Lony s
|5 3 | R 2 15K R4 -t & | g3 g [ 19,91 49 9K
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Solutions for Sustainability

ACT4455-5V/4.2A Dual-Output Car Charger

Bill of Materials

DESCRIPTION

PC Board Layout Guidance

1) Arrange the power components to reduce the AC loop size

PCB Top Layer

L1 Choke Coll, 6*3*3mm, L=130uH, dip ACT that consists of CIN, IN pin, SW pin the Schottky diode.
= Choke Col ring core, 18ur, 176,57 4mm, 54, dip AT 2) Place input decoupling ceramic capacitor CIN as close to IN
D1 Schottky Diode, V10PL45-EH 45V/10A, SMPC Vishay
o Open pin as possible. CIN is connected power GND with vias or
ZCDl2 Capacitor, EIeczt::/rtilz,lii?F(;:SVV/,O(‘;:l&Smm, 105°C DII?SdCes Short and Wlde path
c2 Capacitor, Electrolytic, 100uF/35V, ©6.3x11.5mm, 105°C Koshin 3) Use copper plane for power GND for best heat dissipation
c3 capacitor, Electrolytic, 680uF/10V, ®8x11.5mm, 105°C Koshin . . .
c4 Ceramic capacitor, 2.2uF/35V, X7R, 0805 Murata/TDK and noise immu mty'
C5 Ceramic capacitor, 10uF/35V, X7R, 1206 Murata/TDK 4) Place feedback resistor Close to FB pm
C6 Ceramic capacitor, 4.7nF/25V, X7R, 0402 Murata/TDK
c7 Ceramic capacitor, 100pF/25V, X7R, 0402 Murata/TDK 5) Use short trace connecting HSB-R5-C7-SW loop.
cs8 Ceramic capacitor, 22nF/25V, X7R, 0603 Murata/TDK . . . . .
p VY WE=EED 6) SW pad is a noisy node switching from Vin to GND. It should
c10 Optional Murata/TDK be isolated away from the rest of circuit for good EMI and low
Cc11 Ceramic capacitor, 2.2nF/25V, X7R, 0805 Murata/TDK nOise operation.
Cc12 Ceramic capacitor, 2.2uF/10V, X7R, 0805 Murata/TDK .
e Ceramic capacitor, 1ur/25V, X7F, 0603 P — 7) Thermal pad is connected to GND layer through at least 6
Res1,Res2 Chip Resistor, 50mQ,1/2W, 1%, 1210 ROHM vias.
R1A,R2A Optional
R3 Chip Re?istor, 51KQ, 1/10W, 1%, 0603 Murata/TDK Typical performance characteristics
R4 Chip Resistor, 9.76KQ, 1/10W, 1%, 0603 Murata/TDK
RS Chip Resistor, 0Q, 1/10W, 5%, 0603 Murata/TDK Efficie ncy
R6 Chip Resistor, 15KQ, 1/10W, 5%, 0603 Murata/TDK o
R7 Chip Resistor, 5.1Q, 1/4W, 5%, 1206 Murata/TDK
R8 Chip Resistor, 2KQ, 1/10W, 1%, 0603 Murata/TDK
R9,R10 Optional @
R11,R12 Chip Resistor, 1KQ, 1/10W, 1%, 0603 Murata/TDK
R13 Chip Resistor, 1KQ, 1/10W, 5%, 0603 Murata/TDK g 8 /
R14,R18 Chip Resistor, 75KQ, 1/10W, 1%, 0603 Murata/TDK g / /
R15,R17,R19,R Chip Resistor, 49.9KQ, 1/10W, 1%, 0603 Murata/TDK ut‘_: ® / / —\/in=12V
R16,R20 Chip Resistor, 43.2KQ, 1/10W, 1%, 0603 Murata/TDK s Vin=24V
U1l IC, ACT4455, SOP-8 EP ACT
LED LED, Red, 0805 . /
LD 17.5mm*14.5mm*15.7mm 200 600 1000 1400 1800 2200 2600 3000 3400 3800 4200

Load Current(mA)

Radiated EMI Test

Data: 25 File: D:\customeri20121535120121011.EM6 (32)

qapLevel (dBuVim) Date: 2012-10-11 Time: 14:59:02

50 CISPRCLASS-B

2 M
g

s

30 100. 200. 300. 400. 500. 600. 700. 800. 900. 1000
Frequency (MHz)

EVALUATION

KITS

Car Charger ACT4455-

DMB-#1 10-33V

4.75-5.25V 2.1A+2.1A
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Solutions for Sustainability

ACT111A High Efficiency, Low Cost HB LED Lighting

Input Voltage
4.8 —30VDC

Output Current
1.5A

Topology

100mV Buck

Circuit Bottom View Circuit Top View

Design Features

+ 95% Efficiency

¢ 4.8Vto 30V Inputand up to 1.5A Output

¢ 1.4 MHz Switching & Small SOT23-6 Package

¢+ PWM (0-100%, 0.1-10kHz) Dimming

+ Thermal Shutdown & Short Circuit Protection

Operation and Application

The bridge rectifier is for AC input only. The DC input is directly
connected to IN and ground. The ACT111A has an under-
voltage lockout (UVLO) at 4.0V with 250mV hysteresis. When
input voltage falls below 4.0V, SW stops switching. The device is
activated as input voltage goes higher than 4.2V.

The LED output current is sensed by a resistor in series with the
LED. The ACT111A precisely regulates the LED current by the
internal EA and 0.1V reference. The average LED current is de-
termined by the equation: liep =0.1V/Rsens-

The ACT111A allows dimming with a PWM signal at the DIM
pin. A signal level above 1.5V enables switching and turns LED
on. To turn off the LED current, the signal level has to be below
1.52V. The dimming signal frequency range is from 100Hz to
10kHz.A 200kQ resistor is needed to connect between FB pin
Rsense- A 100pF capacitor is recommended to connect from the

FB pin to ground.

Key Component Selection

An inductor with RMS rating greater than load current and its
saturation current at least 30% higher should be used. Induc-
tance value is selected to make its ripple current 20-30% of the
load current. A Schottky diode (D5) is usually used for better
efficiency as long as the breakdown voltage can withstand the
maximum output voltage. The forward current rating of the

diode must be at least equal to the maximum LED current.

For AC input, if a conventional step-down line transformer is
used, a low cost IN4001can be used for D1-D4. However, if a
high frequency electronic transformer is used, a Schottky di-
ode such as 5514 should be used for high efficiency operation.
For input and output capacitors, small size and low ESR ce-

ramic capacitor is preferred.

PC Board Layout Guidance
Place input capacitor (C1) to IN pin, inductor (L1) and diode
(D5) to SW pin as close as possible to reduce the voltage ring-
ing at these pins. Place the current sense resistor (R2 ) close to
FB pin. Minimize ground noise by connecting high current
ground returns, the input capacitor ground lead, and the out-
put filter ground lead to a single point (star ground configura-
tion). There are two power loops in normal operation, one is
formed when the SW is high and the high current flows
through input capacitor (C1), internal MOSFET, inductor(L1),
LEDs, Rsense(R2) to ground. The other loop is through inductor
(L1), LEDs, Rsense(R2), groundto diode(D5). Make these loop

areas as small as possible to minimize noise interaction.
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Solutions for Sustainability

ACT111A High Efficiency, Low Cost HB LED Lighting

Schematic ( VIN=12VDC or AC, 3x350mA LEDs )

- —

&£ D1 & D2 a1Ge
4
12VAC BST
[ - 5
Sl e R L.
* T
. L3 £ D4 LOOUE| 4ctiq1a
1€V
\&EDB
DIM -
o 6D . FB -
> l o3 Rl 3CE RZ LED
100pF ORZB
Bill of Materials PCB Top Layer
Ref. Description
LED+
C1 Capacitor Tantalum,100uF/16V, D Case AVX
c2 Capacitor, Ceramic, 0.01uF/50V, 0603 POE
c3 Capacitor, Ceramic,100pF/25V, 0603 POE
c4 Capacitor Ceramic, 10uF/16V, 1206 AVX
D1-D4 Diode shottoky, 40V/1A, S514, SMA PANJIT
D5 Schottky Barrier Rectifier, SR24, 40V/2.0A, SMB PANJIT . e 4o
Typical performance characteristics
D1 Diode Zener, GLZ13A, 13V, 0.5W, MINI-MELF PANJIT
Efficicemcy w=. Loaid Cmrremt
R1 Meter Film Resistor, 30KQ, 0603, 5% TY-OHM
100
R2 Meter Film Resistor, 0.28Q, 1206, 1% TY-OHM :' Lh
a0 —p
2 \ 1 [
R4 Meter Film Resistor, 510Q, 1206, 5% TY-OHM E Min=12V
- B0
= Min=24V hin=5v
L1 SMD Power Inductor, SRO604220ML, 10uH, +20% QianRu E \osas
7O
U1 IC, ACT111, SOT23-6 Active
50
S00 400 S00 SO0 TOO
PCB Bottom Layer toad Current(mb)
Omtpmt Carrcmt w=. Imput Toltage
S00
TS0
—~ TOO
-E' 650 '*\
2 so00
E S50 10=350m& \.
- soo #
E 450 / 10=700mA,
£ 400 *‘J
350
300
12 15 13 22 24
Input Voltage (V)
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Low Power DC-DC Converter Products

25



active-semi”

Solutions for Sustainability

Low Power Step-Down DC-DC Converters

PART NUMBER MAX Vi (V) lout (MA) PACKAGE NOTES
ACT6906 5.5 600 SOT-23-5 Industry-Standard Pinout
ACT6907 5.5 600 SOT-23-5 Industry-Standard Pinout
ACT8309 5.5 900 TDFN33-8 Power-OK Output
ACT8310 5.5 1200 TDFN33-8 Power-OK Output
ACT8311 5.5 1500 TDFN33-8 Power-OK Output

Multi-Function Step-Down DC-DC Converters

Cost-effective, easy-to-use combinations of basic power functions. Pin-control for simple, flexible
enable control.

PART MAX Vi DC/DC lour LDO lour

NUMBER o CONFIGURATION - - WLED  PACKAGE NOTES
ACT8325 55 2xDC/DC 350/550 x x TDFN33-10
ACT8332 55 1xDC/DC + 2xLDO 350 360/360 x TDFN33-10
ACT8335 55 1xDC/DC + 2xLDO 550 360/360 x TDFN33-10
ACT8342 55 1xDC/DC + 2xLDO 350 80/150 x TDFN33-16 Reset Output,
Push-Button Control
Reset Output,
ACT8345 55 1xDC/DC + 2xLDO 550 360/360 x TORN33-16 |, Lo e

Step-Up DC-DC Converters

Single-function step-up DC/DC converters for portable applications.

PART NUMBER  MAX Vy (V) CONFIGURATION Vour (V) lum (A) PACKAGE
ACT6357 5.5 WLED Up to 40V 0.5 TDFN33-8
ACT6358 5.5 WLED Up to 40V 1.0 TDFN33-8
ACT6359 5.5 WLED Up to 40V 0.5 SOT23-6
ACT6360 5.5 WLED Up to 40V 1.0 SOT23-6
ACT6390 5.5 Voltage Boost Up to 12V 1.7 MSOP-8
ACT6391 5.5 Voltage Boost Up to 12V 2.5 MSOP-8

ActivePath™ Battery Chargers

PART NUMBER MAX Vi (V) PACKAGE

ACT3780 6.5°/12° Up to 1.5A TDFN44-20

®: Maximum Operating Input Voltage, Over-Voltage Protection disables charger above this voltage
@: Maximum Sustainable Input Voltage
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Green Power AC-DC Converter Products
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Solutions for Sustainability

ACT361 (40kHz)
PSR

ACT364 (80kHz)
PSR

ACT334 (80kHz)
<30mW
PSR

AC-DC Product Selection Guide

ACT365/6
(80kHz)
PSR

ACT337 (80kHz)
<30mW

ACT410/1 (120kHz) PSR, QR, <100mW,
DCM,CC

ACT412 (120kHz) PSR, QR, <100mW, DCM,
Constant Power

ACT413 (80kHz) PSR, QR, <100mW, DCM, CC

' '
' ' '
' ' '

ACT510 (120kHz) <100mW SSR, QR & DCM

ACT512 (75kHz) <100mW SSR, QR &CCM

ACT513 (40kHz) <100mW SSR, QR &CCM

1w

5w

A 4

60W

. Primary Side Regulation (PSR) PWM Controllers - ActivePSR™

Secondary Side Regulation PWM Controllers - ActiveQR™
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ACT334 5V/1A Universal Charger For DOE Standard

Average

Input Voltage Device

Standby Power  Output Voltage Output Power Topology

Efficiency

90-264VAC ACT334 75.60% 39mWwW 5V 5w PSR flyback

Description Key Features

ACT334 is a 5 star high performance PSR CV/CC control- + Patented Primary Side Regulation Technology

ler to achieve <30mW standby power. The unique fast + Lowest total cost solution for cell phone charger

startup architecture, 80kHz maximum switching fre-
quency and driving external NPN make ACT334 the

most cost effective 5 star solutions for small size cell

using PWM IC
Universal input voltage range from 85 to 264 VAC
Accurate CV (5%) and CC (10%) performance

phone charger. ¢ Adjustable up to 80kHz Switching Frequency

+ Integrated Output Cord Compensation

¢ CV & CCcorrection for Input line, output DC cord
and transformer inductance variation

¢ No-load standby power < 0.05W

+ Exceed the latest DOE average efficiency require-
ment

¢ No Y capacitor for EMI filter
¢ Short circuit and over-voltage protection
+ Tiny SOT23-6 package.

Mini size

W*L*H=25.5mm*46.5mm*16mm

Schematic
R13 C9
Y YL
L1 1.5mH l 10R  1000pF
R7 = =R2 ==C3 ! Ov+
D1 D3 10M [ [750k| 1000pF . D8 SL540
1l~~l400?)<42S A R3 D5 FR107 . * *
i’ . Z RI1 C5  7RC6
FR1 10/1W R8 3.3K | 470uF | 330uF
L ' - 10V 10V qanp
+ + o J_
1 s FR107 . =
c1 T c2 B
4.7uF 6.6uF R4
NO PR P 29R T1EE13
! Np:Ns:Na
= R5
D2 D4 < gk 114/7/22
AN T Lp=1.5mH
+
~ = R6
11.8K
~
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active-semi”

Solutions for Sustainability

ACT334 5V/1A Universal Charger For DOE Standard

Bill of Materials Build Up

REF DESCRIPTION MFTR TERMINAL INSULATION
U1 IC, ACT334,50723-6 Active-Semi.
Cc1 Capacitor, Electrolytic, 4.7uF/400V, 8x12mm KSC
Cc2 Capacitor, Electrolytic, 6.8uF/400V, 10x12mm KSC 2 S 38 JUEW 0.150%1 1 0.025*8.5W 1
c3 Capacitor, Ceramic, 1000pF/500V,1206,SMD POE
P1 <-- <-- 38 2UEW 0.150*1 1 0.025*8.5W 1
ca4 Capacitor, Electrolytic,4.7uF/35V,5x11mm KSC
—> 1 38 2UEW 0.150*1 1 0.025*8.5W 2
C5 Capacitor, Solid, 470uF/10V, 8x12mm Rubcon
SH1 4 NC 7 2UEW 0.150*4 1 0.025*8.5W 2
Cc6 Capacitor, Electrolytic, 330uF/10V, 8x12mm KSC
S1 6 8 8 TEX-E 0.550*1 1 0.025*8.5W 2
c9 Capacitor, Ceramic,1000pF/50V, 0805, SMD POE
(5) 4
P2 11 2UEW 0.250*2 1 0.025*8.5W 2
D1-D4 | Diode,Rectifier,1000V/1A,1N4007, DO-41 Good-Ark 3 )
SH2 Core 1 1 2UEW 0.150*1 1 0.025*8.5W 2
D5,D6 Diode,Ultra Fast, FR107,1000V/1.0A, DO-41 Good-Ark
D8 Diode, schottky, 40V/5A, SL540, DO-214AB,SMD Vishay Note: 1. Core and Bobbin: EE13
2. SH1and SH2 are shielding; P1 & P2 are primary and S1 is secondary
L1 Axial Inductor, 1.5mH, 0410,Dip Amode Tech 3. Reverse the direction of bobbin when doing the S1
Q1 Transistor, HFE 20-25, NPN,13003,T0-126 Huawei . . .
Typical performance characteristics
PCB1 PCB, L*W*T=48.5x29x1.6mm,Cem-1,Rev:A Jintong
Standby Power
FR1 Wire Round Resistor,1W,10 ohm,KNP, 5% TY-OHM
Standby Power Vs Input Voltage
R1 Chip Resistor, 22 ohm, 0603, 5% TY-OHM
R2 Chip Resistor, 750K ohm, 1206, 5% TY-OHM —
% 60
R3 Chip Resistor, 470 ohm, 1206, 5% TY-OHM < 50 __—
S
— g 40 —
R4 Chip Resistor, 22 ohm, 0805, 5% TY-OHM g 30 -
RS Chip Resistor, 68K ohm, 0805,1% TY-OHM t‘ 20
T 10
R6 Chip Resistor, 11.8K ohm, 0805, 1% TY-OHM 5 0
-
n
R7,R8 Chip Resistor, 10M ohm, 1206, 5% TY-OHM 20 115 230 264
R9 Chip Resistor, 1 ohm, 1206,1% TY-OHM IanIt VOItage (VAC)
R10 Chip Resistor, 75K ohm, 0805, 5% TY-OHM . .
Efficiency (24AWG,1.8m,R=0.3080Q)
R11 Chip Resistor, 3.3K ohm, 0805, 5% TY-OHM
R13 Chip Resistor, 10 ohm, 0805, 5% TY-OHM Efﬂc'enCy Vs Po
T1 Transformer, Lp=1.5mH, EE13
80.00%
—o— 115V
> 78.00%
1) 230V
£ 76.00%
Transformer 2
2 74.00%
£ \
o) e _ W 72.00% >
Pinler e = Pin1(SH2) 70.00%
Pin3 — — . e
B S $000000 P2 00000 M H-2mm margin tape
i 25%Po 50%Po 75%Po 100%Po
e " | |6C000000 sTO00000000 T Fne’ ° ° ° °
st i 90000000 sA1000000 Il margin tape Output Power
Pin1
. FROO00000 0000000000
"O0000000PI0000000H
Pin2 —-H@OO O 00000 OOOOOOO000
e pint
EVALUATION KITS ACT334_5V1A_DOE_Rev1.0
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active-semi”

Solutions for Sustainability

Low Cost ACT411 12V/1A Universal Adapter

Transformer Standby

Input Voltage Device o] Core S Efficiency Topology
90-264VAC ACT411 12v 12w EE16 90mW 82% QR flyback
Description Key Features

ACT411 is a high performance peak current mode PWM ¢ Advanced Quasi-Resonant mode operation.
controller which applies ActivePSR™ and ActiveQR™ + Advanced burst mode operation enables low
technology. By applying frequency fold back and standby power of 90mW .

ActiveQR™ technology, ACT411 exceeds the latest ES2.0 + Frequency jittering and Quasi-Resonant technol-

tod EMI.
efficiency standard. With Quasi-Resonant operation o8y to decrease ) ™
+ Patented frequency foldback and ActiveQR

technology increases the average system effi-
the EMI noise and further reduce the components in ciency and exceeds the latest ES2.0 efficiency

input filter. standard with good margin.

mode ACT411 can effectively improve efficiency, reduce

+ Integrated patented line and inductance compen-
sation, provide accurate CC

+ Integrate comprehensive protection. In case of
over temperature, over/under voltage, short
winding, short current sense resistor, open loop
and overload protection.

+ Tiny SOT23-6 package.

Mini size

WH*L*H=30mm*52mm*16mm

Schematic
R12 3K
F1 — AA—
1A/250V co Ri3
RN I_,/\/\_
15mH —L C3 1000pF 22Q
D1-D4 Sm 1000pF R7 P L2 3uH
1N4007*4 1.5M . ~M v,
o) o
sca R3 1000 12V1A
" A1~ 10uF ° D8 SBS100__+ 1+ o R11
N 400V D5 R8 TC R D S 4k
RS1M 1.5M 470pF 2
% 16v 16V
O
% GND
A VY be ¢ T1EE16
N R16 R9 1.00 RS1M
o—_— 2.2uH
R4
220
R17 %
470Q
R5
53.6K]
c8 R4
0.1UF 100K
r c4 |+ cy1
6.8UF A1~ R6 1000pF
SSVT 9.31K] 40I0\I/ac
Al
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active-semi”

Solutions for Sustainability

Low Cost ACT411 12V/1A Universal Adapter

Bill of Materials Build Up

REF DESCRIPTION MFTR TERMINAL INSULATION
U1l IC, ACT411,50723-6 Active-Semi. g
Cc1 Capacitor, Electrolytic, 10uF/400V, 10x16mm KSC g
c2 Capacitor, Electrolytic, 10uF/400V, 10x16mm KSC ;
a3 Capacitor, Ceramic, 1000pF/500V, 0805,5MD POE P1 2 3 32 2UEW 0.210*1 1 0.025*11W 1
ca Capacitor, Electrolytic,6.8uF/50V,5x11mm KSC SH1 5 NC 0.9 Copper E'looﬁ 1 0.025*11W 2
C5,C6 Capacitor, Electrolytic, 470uF/16V, 8x11.5mm KSC s1 B-7 A-10 1 TEX-E 0.50*1 1 0.025%11W 2
Cc8 Capacitor, Ceramic, 0.1uF/25V, 0805,SMD POE ® 3 2 = AEY ARG a AGFECY a
c9 Capacitor, Ceramic, 1000pF/100V, 0805,SMD POE
SH2 5 NC 13 2UEW 0.150*3 1 0.025*11W 2
C10 Capacitor, Ceramic, 220pF/25V, 0805,SMD POE
P3 4 5 12 2UEW 0.210*2 1 0.025*11W 2
CY1l Safety Y1,Capacitor,1000pF/400V,Dip UXT
SH3 5 core 3 (LT 0.10*1 1 0.025*11W 2
D1-D4 Diode, Rectifier, 1000V/1A,1N4007, DO-41 Good-Ark wire
D5 Fast Recovery Rectifier, RS1M,1000V/1.0A, SMA PANJIT Note: 1. Core and Bobbin: EE16
2. SH1,SH2, SH3 are shielding; P1, P2, P3 are primary and S1 is secondary
D6 Fast Recovery Rectifier,RS1A,200V/1.0A,SMA PANJIT 3, Reverse the direction of bobbin when doing the S1
D7 Diode, 1N4148 SMD PANJIT
D8 Diode, schottky, 100V/5A, SB5100, DO-201AB Diodes Electrical Specl:fications
. P
4 il Inelweiar, St 5770 sde ITEM  DESCRIPTION CONDITION LIMITS
R16 SMD Inductor, 2.2uH, 0805 SoKa 1 Electrical Strength 50Hz, 1 minute, from primary and secondary 3000 Vac
Q1 Mosfet Transistor, 4N60,70-220 Infineon 2 P1 Inductance Inductance between pins 2 and 1 at 1Vac & 1kHz 0.39mH£%7
PCB1 PCB, L*W*T=52x30x1.6mm,Cem-1,Rev:A Jintong 3 P1 Leakage Inductance between 2 pins 1 with pins 4-5 and A-B 75uH
Inductance shorted
FR1 Fuse,1A/250V TY-OHM
R2 Carbon Resistor, 200K ohm, 1206, 5% TY-OHM Typ"cal performance Characteristics
R3,15 Chip Resistor, 100 ohm, 0805, 5% TY-OHM
R1 Chip Resistor, 51 ohm, 0805, 5% TY-OHM Standby POWGI'
RS Chip Resistor, 53.6K ohm, 0805,1% TY-OHM Standby Power Vs Input Voltage
R6 Chip Resistor, 9.31K ohm, 0805, 1% TY-OHM
R7,R8 Chip Resistor, 1.5M ohm, 0805 , 5% TY-OHM E 100
R9 Chip Resistor, 1ohm, 1206,1% TY-OHM E 80 _4
(]
R12 Chip Resistor, 3K ohm, 0805, 5% TY-OHM g 60 /
4
o 40
R11 Chip Resistor, 4.7K ohm, 0805, 5% TY-OHM %, 20
c
R4,R13 Chip Resistor, 22 ohm, 0805 , 5% TY-OHM E 0
— @ 90 115 230 264
R14 Chip Resistor, 100K ohm, 0805, 5% TY-OHM
Input Voltage (VAC)
Tl Transformer, Lp=0.39mH, EE16 Not defined
Efficiency (24AWG,1.8m,R=0.308Q)
Transformer Efficiency Vs Po
' R 4 Cde] M g:.gg:ﬁ,
4 X
e st 3 0000000 s GOOOCOOORH =<2 84.00% ——
) B-7 4 90@ 00000 sH2 OOOOOOOE,‘(‘“"ape 5- 82.00%
1
E —11®0000000 P2 00000000 | , .40 S 80.00%
8 OCOO000000 8100000000 @ B-7 © 78.00%
4 > ! = £ 76.00% ey
E w o, —
2 HHe00000000rI000000000) 74.00%
4 72.00% —=—230V
70.00%
68.00% +
25%Po 50%Po 75%Po 100%Po
EVALUATION KITS ACT411_12V1A_Revl.1
Output Power
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active-semi”

Solutions for Sustainability

Low Cost ACT412 12V/0.4A Shaver Charger

Transformer Standby

Input Voltage Device o] Core S Efficiency Topology
90-264VAC ACT412 12v 6W EE16 94mW 77% QR flyback
Description Key Features

ACT412 is a high performance peak current mode PWM + Constant power mode protection for small power

controller which applies ActivePSR™ and ActiveQR™ motor application

technology. By applying frequency fold back and ¢ Advanced Quasi-Resonant mode operation.

ActiveQR™ technology, ACT412 exceeds the latest ES2.0 + Advanced burst mode operation enables low

efficiency standard. With Quasi-Resonant operation standby power

+ Frequency jittering and Quasi-Resonant technol-

mode ACT412 can effectively improve efficiency, reduce
ogy to decrease EMI.

the EMI noise and further reduce the components in + Patented frequency foldback and ActiveQR™

input filter. technology increases the average system effi-
ciency and exceeds the latest ES2.0 efficiency
standard with good margin.

+ Integrated patented line compensation

+ Integrate comprehensive protection. In case of
over temperature, over/under voltage, short
winding, short current sense resistor, open loop
and overload protection.

+ Tiny SOT23-6 package.

Mini size

WH*L*H=30mm*52mm*16mm

Schematic
FR1 1A/250V TIEE16 C9 R13
L T -
R2 cs 1.5M 1000pF 220
750K | 1000pF RS . Vo 12v0.4A
vC2 D2 RS1M 1.5M :
A~ 6.8uF —/\'—i¢ o D4SB2BO |4 l+ R11
400V R3 1000 =7 c6 N
BD1 330pF | 3%0WF [
BeS VvV . 16V 16V GND
R90.75Q ‘ $
N R17
3900
RS
45.3K

CY1

C8 R4 R6 1000pF

0.1UF 100K T 3.9K 400Vac
|

A
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active-semi”

Solutions for Sustainability

Low Cost ACT412 12V/0.4A Shaver Charger

Bill of Materials Build Up

REF DESCRIPTIO MFTR TERMINAL INSULATION
U1 IC, ACT412,50723-6 Active-Semi. (U]
2
C1,c2 Capacitor, Electrolytic, 6.8uF/400V, 10x12mm KSC o
2
c3 Capacitor, Ceramic, 1000pF/500V, 0805,SMD POE §
c4 Capacitor, Electrolytic,4.7uF/35V,5x11mm KSC
P1 2 3 32 2UEW 0.210*1 1 0.025*11W 1
C5,C6 Capacitor, Electrolytic, 330uF/16V, 8x11.5mm KSC
- - SH1 5 NC 0.9 Copper E'DZS 1 0.025*11W 2
c8 Capacitor, Ceramic, 0.1uF/25V, 0805,SMD POE oW
9 Capacitor, Ceramic, 1000pF/100V, 0805,SMD POE s1 B-7 A-10 12 TEXE 0.450*1 1 0.025*11W 2
Cc10 Capacitor, Ceramic, 100pF/25V, 0805,SMD POE P2 3 1 32 2UEW 0.210*1 1 0.025*11W 1
CY1 Safety Y1,Capacitor,1000pF/400V,Dip INC — 5 . . TR DD a R 7
D1-D4 Diode,Rectifier,1000V/1A,1N4007, DO-41 Good-Ark
P3 4 5 17 2UEW 0.20*2 1 0.025*11W 2
D5 Fast Recovery Rectifier, RS1M,1000V/1.0A, RMA PANJIT
SH3 5 core 3 Coopper 0.10%1 1 0.025*11W 2
D6 Fast Recovery Rectifier,RS1D,200V/1.0A,SMA PANJIT ItE)
D7 NC Note: 1. Core and Bobbin: EE16
D8 Diode, schottky, 100V/2A, SB2100, DO-41 Good-Ark 2. SH1,SH2, SH3 are shielding; P1, P2, P3 are primary and S1 is secondary
3. Reverse the direction of bobbin when doing the S1
L1 Axial Inductor, 1.5mH, 5*7,Dip SoKa
L2 Axial Inductor, 3uH, 0.55*5T, 5*7,Dip SoKa EI . oo .
ectrical Specifications
Q1 Mosfet Transistor, 4N60,TO-220 Infineon
ITEM DESCRIPTION CONDITION LIMITS
PCB1 PCB, L*W*T=52.2x30x1.6mm,Cem-1,Rev:A Jintong
1 Electrical Strength 50Hz, 1 minute, from primary and secondary 3000 Vac
FR1 Fuse,1A/250V TY-OHM
2 P1 Inductance Inductance between pins 2 and 1 at 1Vac & 1kHz 0.45mH%%7
R1 Chip Resistor, 51 ohm, 0805, 5% TY-OHM
3 P1 Leakage Inductance between 2 pins 1 with pins 4-5 and A-B 75uH
R2 Carbon Resistor, 750K ohm, 1206, 5% TY-OHM Inductance shorted
R3 Chip Resistor, 100 ohm, 0805, 5% TY-OHM
R4,R13 Chip Resistor, 22 ohm, 0805, 5% TY-OHM Typical performance characteristics
R5 Chip Resistor, 45.3K ohm, 0805,1% TY-OHM
CC/CV Curve
R6 Chip Resistor, 6.9K ohm, 0805, 1% TY-OHM
R7,R8 Chip Resistor, 1.5M ohm, 0805 , 5% TY-OHM V-l Characteristic Vs Vin(25°C)
R9 Chip Resistor, 0.750hm, 1206,1% TY-OHM
16.00 -
R10 NC —— 90V
S 1400 - ?‘\ N
R11 Chip Resistor, 6.8K ohm, 0805, 5% TY-OHM g 12.00 M - « —— 115V
. i & 1000 X
R12 Chip Resistor, 3K ohm, 0805 , 5% TY-OHM = X 230V
g 8.00
R14 Chip Resistor, 100K ohm, 0805 , 5% TY-OHM = em \\ 2649
o -
R15 Chip Resistor, 0 ohm, 0805, 5% TY-OHM 5 400 3 —e — High limit
O 200
R16 NC tor —— Low limit
R17 Chip Resistor, 390 ohm, 0805, 5% TY-OHM ° 300 600 900 1200
Output Current(mA)
Tl Transformer, Lp=0.45mH, EE16
Efficiency
Transformer -
Efficiency Vs Po
! ° A0 5 Cde] B
5
s st 4 —@0000000 s DOCOCOOE A< L - _ A
NC p -
2 87 5 H@®@00000 5120000000 dreentere 5, So0o% T 2 & =
1 —
3 —1180000000 P2 00000000 | , 10 O 70.00%
¢ OCOO000000 $100000000 @ B-7 g
5 T A — ‘G 60.00% —— 15V
3 A | E 230V
2 110000000 00PIOOO0000000 o
s L 50.00%
40.00%
25%Po 50%Po 75%Po 100%Po
EVALUATION KITS ACT411_12V1A_Revl.1 Output Power
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active-semi”

Solutions for Sustainability

Low Cost ACT413 5V/2.4A Universal Adapter

Transformer Standby

Input Voltage Device o] Core S Efficiency Topology
90-264VAC ACT413 5V 12w EPC17 80mwW 78.44% QR flyback
Description Key Features

ACT413 is a high performance QR mode PWM control- ¢ Advanced Quasi-Resonant mode operation.

ler. 6-pin tiny package, low standby power and exten- ¢ Advanced burst mode operation enables low

sive protection features, upto 75kHz full load switching standby power of 80mW .

+ Frequency jittering and Quasi-Resonant technol-
ogy to decrease EMI.

frequency make ACT413 the most attractive perform-

ance/cost adaptor solutions. ) ™
+ Patented frequency foldback and ActiveQR

technology increases the average system effi-
ciency and exceeds the latest ES2.0 efficiency
standard with good margin.

+ Integrated patented line and inductance compen-
sation, provide accurate CC

+ Integrate comprehensive protection. In case of
over temperature, over/under voltage, short
winding, short current sense resistor, open loop
and overload protection.

+ Tiny SOT23-6 package.

Normal size

W*L*H=33mm*52mm*16mm

Schematic
R12 3K
F1 — AA—
1A1250V c9 R13
N I_, AN—
- 29mH R2 —L C3 % 1000pF 220
ml p
R7 L2 3pH
200k | 1000pF T 5M . == Vo 5v2.4A
LC2 R3 100Q °
. < — N—1i¢ oD4 SB10458| 4 J: . R11
~ 400v D2 R8 /\aczso £ T s200F T 12K
RS1M 1.5M H
:; 6.3V 6.3V
o O
<5 GND
\AAN Y VYV
. T1EPC17
N R9 1.0Q
O
R10 %

Cc8 R14
0.1UF 100K

Cy1

R6 1000pF
T 9.31K|  400Vac
|
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active-semi”

Solutions for Sustainability

Low Cost ACT413 5V/2.4A Universal Adapter

Bill of Materials Build Up
REF DESCRIPTION MFTR TERMINAL INSULATION
u1 IC, ACT413,50T23-6 Active-Semi. g
a
Cc1 Capacitor, Electrolytic, 10uF/400V, 10x16mm KSC 4
C2 Capacitor, Electrolytic, 10uF/400V, 10x16mm KSC
P1 2 E 38 2UEW 0.200*1 | 1 | 0.025*11W
c3 Capacitor, Ceramic, 1000pF/500V, 0805,SMD POE
SH1 4 NC 0.9 Copper S'OZS 1 0.025*11W
c4 Capacitor, Electrolytic,6.8uF/50V,5x11mm Ksc 1ow
) ) Ss1 B-7 A-10 6 TEX-E 0.550*2 | 1 | 0.025*11W
C6,C7 Capacitor, Solid, 820uF/6.3V, 8x12mm KSC
c8 Capacitor, Ceramic, 0.1uF/25V, 0805,SMD POE P2 E 1 38 2UEW 0200%1 | 1 | 0.025*11W
co Capacitor, Ceramic, 1000pF/50V, 0805,5MD POE SH2 4 NC 16 2UEW 0.150*3 [ 1 | 0.025*11W
c10 Capacitor, Ceramic, 220pF/50V, 0805,SMD POE P3 3 4 17 2UEW 0.250*1 1 0.025*11W
o Safety Y1,Capacitor, 1000pF/400V, Dip UXT SH3 4 core 3 Coopper | o191 | 1 | 0.025%11w
wire
BD1 Diode,Rectifier, 1000V/1A,MB6S, SOT-4 Good-Ark Note: 1. Core and Bobbin: EPCL7
D2,3 Fast Recovery Rectifier, RS1M,1000V/1.0A, SMA PANJIT 2. SH1,SH2, SH3 are shielding; P1, P2, P3 are primary and S1 is secondary
3. Reverse the direction of bobbin when doing the S1
D4 Diode, schottky, SB1045S, 10A/45V, SMA Diodes
D5 Diode, 1N4148 SMD PANJIT H ifi H
Electrical Specifications
L1 CM Inductor, 22mH, EE01,Dip SoKa
ITEM  DESCRIPTION CONDITION LIMITS
at Mosfet Transistor, 4N60,70-220 Infinecn 1 Electrical Strength 50Hz, 1 minute, from primary and secondary 3000 Vac
PCB1 PCB, L*W*T=52x33x1.6mm,Cem-1,Rev:A Jintong 2 P1 Inductance Inductance between pins 2 and 1 at 1Vac & 1kHz 0.56mH%7
FR1 Fuse,1A/250V TY-OHM 3 P1 Leakage Inductance between 2 pins 1 with pins 3-4 and A-B 75uH
Inductance shorted
R1 Chip Resistor, 51 ohm, 0805, 5% TY-OHM
R2 Carbon Resistor, 200K ohm, 1206, 5% TY-0HM Typical performance characteristics
R3,15 Chip Resistor, 100 ohm, 0805, 5% TY-OHM
Standby Power
R4,13 Chip Resistor, 22 ohm, 0805, 5% TY-OHM
Standby Power Vs Input Voltage
R5 Chip Resistor, 51.1K ohm, 0805,1% TY-OHM
R6 Chip Resistor, 9.31K ohm, 0805, 1% TY-OHM
—
R7,R8 Chip Resistor, 1.5M ohm, 0805 , 5% TY-OHM ; 100
[S P
R9 Chip Resistor, 1ohm, 1206,1% TY-OHM dh) 80 /4>/
g 60
R10 Chip Resistor, 5100hm, 0805 , 5% TY-OHM o 40 —
> p—————
20
R11 Chip Resistor, 1.2K ohm, 0805, 5% TY-OHM e 0
©
S
R12 NC " 90 115 230 264
R14 Chip Resistor, 100K ohm, 0805, 5% TY-OHM Input Voltage (VAC)
Tl Transformer, Lp=0.56mH, EPC17 Not defined . .
i Efficiency (24AWG,1.8m,R=0.3080Q)
Efficiency Vs Po
Transformer
° a0 4 Cde]
4
st 3 —H80000000 _Ps DOOO00 oo [ 1
NC — N
57 'Y SHeee00000 sr20000000F dreaiere . 80.00% ¢ o= >
1
£ —T180000000 P2 OO000000D] | , 40 & 70.00%
OOOOO000 51 OOOOOOCO @ B-7 K] —— 115V
4 > = ‘0 60.00%
e = — £ 230V
2 -H80000000OPIOOOOO0OD W 50.00%
40.00% .
25%Po 50%Po 75%Po 100%Po
EVALUATION KITS ACT413_5V2.4A_Revl.1 Output Power
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active-semi”

Solutions for Sustainability

ACT510 5V/2A Universal Adaptor

Input Voltage Device Standby Power

Output Voltage

Output Power Topology

90-264VAC ACT510 <100mW

5V iow QR flyback

Description

ACT510 is a high performance QR mode PWM control-
ler. Very low standby power, extensive protection fea-
tures, up to 125kHz full load switching frequency and
excellent load transient response make ACT510 the
very attractive solutions for small size, high perform-

ance chargers.

Normal size

WH*L*H=29mm*53.5mm*20.5mm

Schematic

Key Features

Optimized advanced Quasi-Resonant operation.

Advanced burst mode operation enables low
standby power of 100mW and can lower than
50mW with external circuit.

Frequency jetting and Quasi-Resonant technology
to decrease EMI.

Patented frequency foldback and ActiveQR™
technology increases the average system effi-
ciency compared to conventional solutions and
exceeds the latest ES2.0 efficiency standard with
good margin.

Integrated patented line and inductance compen-
sation, provide high accurate OCP/OLP protection.
Built-in Soft-Start and Fast-Start circuit to de-
crease main external Mosfet stress, output volt-
age rise time and output voltage overshoot.
Integrate comprehensive protection. In case of
over temperature, over/under voltage, short
winding, short current sense resistor, open loop
and overload protection.

Tiny SOT23-6 package.

— 750kQ T1EE16
MM 5 rRo220 5
1000pF/50V 2
R17 2.2K C2 500uH
C1 + + 15uF . _NW\_O_ V
10u T 400v °
400V o D3SB1045S|, .
BD1 ce c7
1A600V R8 1.37Q J-U- R1 330pF | 820uF|
6.3V 6.3V
1MQ D2 . wu——OGND
Q1 [1N4148 ‘9 =
4N65 R2 RS
1 R16 m™MQ 220 R10
100
1A ~i1 1KQ
R13
250Vac s , R15220 1kQ % v 10.7kQ
%RG YW |U2A
GATE VDD 46.4K(] _
N L ’ u1 5
—— cs ACT510US-T VDET
SOT23-6 |
GND FB 10‘3‘; . gtz .
2 8 3y AN 50 R12
. 3kQ
u28 CN
uz P
N c9 TL431A
100pF R14
50V 10.5kQ
! Il
1
= cv1 v

1000pF
400Vac
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active-semi”

Solutions for Sustainability

ACT510 5V/2A Universal Adaptor

Bill of Materials

Build Up

REF DESCRIPTION MFTR TERMINAL INSULATION
C1 Capacitor, Electrolytic, 10uF/400V, 12x16mm RUBYCON o
2
Cc1 Capacitor, Electrolytic, 15uF/400V,12x16mm RUBYCON o
2
c3 Capacitor, Ceramic, 1000pF/500V, 0805,SMD POE §
c4 Capacitor, Electrolytic,10uF/35V, 5x11mm POE
P1 2 3 51 2UEW 0.270*1 2 0.025*11W
C5 Capacitor, Ceramic,1000PF/100V, 0805,SMD POE
N X SH1 NC 5 15 2UEW 0.150*3 1 0.025*11W
(¢3) Capacitor, Electrolytic, 330uF/6.3V, 6.3x8mm KSC
c7 Capacitor, Electrolytic, 820uF/6.3V, 6.5x15mm KSC S1 7 10 5 TEX-E 0.550*2 1 0.025*11W
c8 Capacitor, Ceramic, 0.33puF/25V, 0805,SMD POE P2 4 5 11 2UEW 0.200*3 1 0.025*11W
c9 Capacitor, Ceramic, 100pF/25V, 0805,SMD POE
P1 3 1 30 2UEW 0.270*1 1 0.025*11W
C10 Capacitor, Ceramic, 10uF/35V, 0805,SMD Open POE
SH2 5 NC 15 2UEW 0.150*3 1 0.025*11W
CY1l Safety Y1,Capacitor,1000pF/400V,Dip UXT
Copper
BD1 Bridge Rectifier,D1010S,1000V/1.0A,SDIP PANJIT SH3 CORE 5 2 wire 020%1 1 0.025*11W
D2 Diode, Ultra Fast, LL4148, SMD ,75V/0.2A, PANJIT Note: 1. Core and Bobbin: EE16
D3 Diode, Schottky, 45V/10A, S10U45S, SMD Diodes 2. SH1,SH2, SH3 are shielding; P1 & P2 are primary and S1 is secondary
D4 Fast Recovery Rectifier, RS1M,1000V/1.0A, RMA PANJIT
D5 Diode, Ultra Fast, LL4148, SMD Open Good-Ark Electrical SPECIflcatlons
L1 Axial Inductor, 1.5mH, 5*7,Dip SoKa
ITEM DESCRIPTION CONDITION LIMITS
L2 Axial Inductor, 0.55*5T, 5*7,Dip SoKa
1 Electrical Strength 50Hz, 1 minute, from primary and secondary 3000 Vac
LF2 CM Filter,0.55*2/6T,R6K,Dip SoKa
2 P1 Inductance Inductance between pins 1 and 2 at 1Vac & 1kHz 0.54mH+%7
Ql Mosfet Transistor, 4N65,TO-262 Infineon
3 P1 Leakage Inductance between 1 pins 2 with pins 4-5 and 7-10 25uH
PCB PCB, L*W*T=53x29x1.6mm,Cem-1,Rev:A Jintong Inductance shorted
F1 Fuse,1A/250V TY-OHM
wom |  TYpical performance characteristics
R3 Carbon Resistor, 750kQ, 0805, 5% TY-OHM
Standby Power
R4 Chip Resistor, 100Q, 0805, 5% TY-OHM
R5,R9,R15 Chip Resistor, 22Q, 0805, 5% TY-OHM Standby Power Vs Input Voltage
R6 Chip Resistor, 46.4 kQ, 0805,1% TY-OHM E
£
R7 Chip Resistor, 9.1kQ, 0805, 1% TY-OHM 5 150.00
100.00
R8 Chip Resistor, 1.37Q,1206, 1% TY-OHM % T
o 50.00 —
q . p—
R10 Chip Resistor, 200Q, 0805,5% TY-OHM .§' 0.00
R11 Chip Resistor, 1.5kQ, 0805, 5% TY-0HM g 85 115 230 264
R12 Chip Resistor, 3.3kQ, 0805, 5% TY-OHM
Input Voltage (VAC)
R13 Chip Resistor, 10.7kQ, 0805, 1% TY-OHM
R14 Chip Resistor, 10kQ, 0805, 1% TY-OHM
R16 Chip Resistor, 10Q, 0805, 5% TY-OHM . o
Efficiency
R17 Chip Resistor, 2.2kQ, 0805, 5% TY-OHM
Tl Transformer, Lp=0.54mH, EE16 EﬁICIech Vs Po
U1 IC, ACT510,50723-6 Active
U2 OPOT PC817C,CTR=200~300% Infineon 85.00%
IC3 TL431A TO-92 Infineon >
2 80.00%
2
o
Transformer £ 7s00% 115V
w —=—230v
Core 70.00% ¥
S Core vt s copper e commerea o T ]|
N — NC 25%Po 50%Po 75%Po 100%Po
3&@&5»—12 zxyxyﬂ w Pin5

P1

Output Power

EVALUATION KITS

ACT510_5V2A Revl.1
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active-semi”

Solutions for Sustainability

ACT512 5V/3A Universal Adaptor Low Profile

Input Voltage Device Standby Power Output Voltage Output Power Topology
90-264VAC ACT512 <100mW 5V 15w CcMm &QR
flyback
Description Key Features
ACT512 is a high performance QR/CCM mode PWM ¢ Optimized CCM and advanced Quasi-Resonant

controller. Low standby power and extensive protection operation.

Advanced burst mode operation enables low
standby power of 100mW and can lower than
50mW with external circuit.

features, up to 75kHz full load switching frequency and ¢
excellent load transient response make ACT512 the

most attractive for general purpose adaptor solutions. Frequency jetting and Quasi-Resonant technology

to decrease EMI.

+ Patented frequency foldback and ActiveQR™
technology increases the average system effi-
ciency compared to conventional solutions and
exceeds the latest ES2.0 efficiency standard with
good margin.

+ Integrated patented line compensation, provide
accurate OCP/OLP protection.

¢ Built-in Soft-Start and Fast-Start circuit to de-
crease main external mosfet stress, output voltage
rise time and output voltage overshoot.

¢ Integrate comprehensive protection. In case of
over temperature, over/under voltage, short
winding, short current sense resistor, open loop
and overload protection.

+ Tiny SOT23-6 package.

Mini size

W*L*H=38mm*38mm*22mm

Schematic

[

T1RM6

C61000pF/
R6 10Q 100V

N
1
Y o D3SBR3060S |+ [+

Vo

BD1
1AB00V . ca esou;l\ /l“m gsst\)’uw
Mo D1 R 6.3V :
RSTM ‘9 ) O eNo
R2 R3
1MQ 470
F1 148 360 Q R7
A 1KQ
250Vac e > by Rio
R3B220
3 4 R4 5 !EI IC3
. ) GATE VoD 60.4KQ — co
u 5 0.1uF
L—— cs ACT512US-T VDE] 50V
SOT23-6 |
GND FB C4 I
6.8uF [+
2 q 35V R5 RO
10.2kd] 3kQ
Ic2 (J
N 2] c5 TL431A
100pF R11
50V % 10KkQ
. |
1
— cy1 v

1000pF
400Vac
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active-semi”

Solutions for Sustainability

ACT512 5V/3A Universal Adaptor Low Profile

Bill of Materials

Build Up

REF DESCRIPTION MFTR TERMINAL INSULATION
IC1 IC, ACT512, SOT23-6 Active-Semi )
2
C1 Capacitor, Electrolytic, 10uF/400V, 10 x 14mm KSC o
2
c2 Capacitor, Electrolytic, 10uF/400V, 10 x 14mm POE §
c3 Capacitor, Electrolytic, 680uF/16V, 8 x 11mm KSC
P1 2 F 32 2UEW 0.180*1 1 0.025*11W 2
c4 Capacitor, Electrolytic,6.8uF/35V, SMD 0805 KSC
C5 Capacitor, Ceramic, 100PF/50V,0603,SMD POE sl 3 NE 15 2UEW B ! 0.025%11W
c6 Capacitor, Ceramic,1000pF/100V,0603,SMD POE s1 B A 7 2UEW 0.450*2 1 0.025*11W 2
Cc7 Capacitor, Ceramic,470uF/10V,1812,SMD POE P2 4 3 17 2UEW 0.150*2 1 0.025*11W 2
co Capacitor, Ceramic,100nF/100V,0603,SMD
P3 F 1 32 2UEW 0.180*1 1 0.025*11W 2
C13 Capacitor, Ceramic,1000pF/500V,0805,SMD POE
BD MB6S 1.5A/400V Good-Ark Note: 1. Core and Bobbin: EE16
2. SH1,SH2, SH3 are shielding; P1 & P2 are primary and S1 is secondary
D1,D2 RS1IM SMD Good-Ark
3. Reverse the direction of the bobbin when doing the S1
D3 Diode, Schottky, 60V/30A, SBR3060, DO-220 Good-Ark
Dgate Diode L4148 SMD Good-Ark
L1 Axial Inductor, 1.5mH, 5*7, DIP SoKa Electrical Specéfications
Ql Mosfet Transisor, 04N65, TO-220 ST
PCBL PCB, L*W*T =38x38x1mm, Cem-1, Rev:A Jintong ITEM HDESCRIPTION CONDITION LIMITS
F1 Fusible, 2A/250V TY-OHM 1 Electrical Strength 50Hz, 1 minute, from primary and secondary 3000 Vac
R1 Chip Resistor,1M Q, SMD 1206, 5% TY-OHM 2 P1 Inductance Inductance between pins 2 and 1 at 1Vac & 1kHz 0.8mH%7
R2 Chip Resistor,1M Q, SMD 1206, 5% TY-OHM Bl P1 Leakage Inductance between pins 3 with pins 4 and A-B 75uH
Inductance shorted
R3 Chip Resistor, 4.7Q), 0805, 5% TY-OHM
R3B Chip Resistor, 22Q, 0805, 5% TY-OHM
R4 Chip Resistor,60.4kQ, 0603, 1% TY-OHM Ty p! cal per, f ormance characteristics
R5 Chip Resistor,10.2kQ, 0603, 1% TY-OHM
Standby Power
R6 Chip Resistor, 10 Q, 0603, 5% TY-OHM
n Power Vs Input Vol
R7 Chip Resistor, 1kQ,0603, 5% TY-OHM Standby Power Vs Input Voltage
R8 Chip Resistor, 1KQ, 0603, 5% TY-OHM
RO Chip Resistor, 3kQ, 0603, 5% TY-OHM % 120
= 100 //
R9 Chip Resistor, 1.0Q, 1206, 1% TY-OHM g 80 4
R10,R11 Chip Resistor, 10kQ, 0603, 1% TY-OHM 8 60
> 40 —
R12 Chip Resistor, 100Q, 0805,5% TY-OHM -g 20
S 0
S
R13 Chip Resistor,750kQ), 0805,5% TY-OHM n 90 115 230 264
R14 Chip Resistor,360Q, 0603, 5% TY-OHM Input Voltage (VAC)
L1 RM6 Im=0.8mH ST
CY1l Y capacitance, 1000pF/400V,Y1 SEC . o
Efficiency
1C3 Opto-coupler, PC817C CTR=200 SMD Sharp )
Efficiency Vs Po
1C2 Voltage Regulator, TL431A, Vref=2.5V TO-92 ST
T T
85.00% & - —
Transformer g 80.00% |
_g 75.00% —— 115V
2 - A M M £ 70.00% 230V
Pl . w
65.00% }
F o < st Pint, 60.00° .
P3 oh ® 0000000 P3 OOOO00O000D) -00%
o 1) o )
1 - 8 Ping 90000000 2 000000000 . 25%Po 50%Po 75%Po 100%Po
4 < ©0000000 s1 000000008 H-A Output Power
b= Pin » p>NC
P2 o F—1HO00000000000000004 )
. Pin2 900000000 PIOOOOO0C0O

EVALUATION KITS

ACT512_5V3A_Revl.1
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active-semi”

Solutions for Sustainability

ACT512 12V/1A Universal Adaptor For DOE Standard

Input Voltage Device Average Efficiency Standby Power Output Voltage  Output Power Topology

90-264VAC ACT512 84.60% <100mW 5V 15w (M &QR
flyback

Description Key Features

ACT512 is a high performance QR/CCM mode PWM ¢ Optimized CCM and advanced Quasi-Resonant

controller. Low standby power and extensive protection operation.

features, up to 75kHz full load switching frequency and + Advanced burst mode operation enables low
standby power of 100mW and can lower than

excellent load transient response make ACT512 the ) o
50mW with external circuit.

most attractive for general purpose adaptor solutions. Frequency jetting and Quasi-Resonant technology

to decrease EMI.

+ Patented frequency foldback and ActiveQR™
technology increases the average system effi-
ciency compared to conventional solutions and
exceeds the latest DOE efficiency standard with
good margin.

*

+ Integrated patented line compensation, provide
accurate OCP/OLP protection.

¢ Built-in Soft-Start and Fast-Start circuit to de-
crease main external Mosfet stress, output volt-
age rise time and output voltage overshoot.

¢ Integrate comprehensive protection. In case of
over temperature, over/under voltage, short
winding, short current sense resistor, open loop

Normal size
and overload protection.
W*L*¥H=41.5mm*57.5mm*25mm -
+ Tiny SOT23-6 package.
Schematic
= r13100 9
R2 C3 Be;TS 59 1000pF/200V
< 100kQ 1000pF -
+Cc1 3 D5
N 22pF RS1M
400V i DF o)
- R3 100Q D8 SB30100 . V+
L]
v ! ~C5 7 xC6
R9 1.82Q R7 < 470uF 330pF]
Q1 1MQ‘: D6 » 16V 16V
4N65 RSTM O
Roat Daat R8 = = R4 GND
gate gate MQ 470
170Q L4148 T1 EE22 = 5'?12)%
Wh Np:Ns:Na R12 J = ris
AAJ > — <
" oxi s ., N 1 96/15/16 QT oa | 2436Q
ir 0.AuF 220 2R5 | Lp=2.4mH v
400V GATE VDD 57.6kQ) —_—
@ ] u1 s cs
— cs ACT512US-T VDET 0.1pF
TvS SOT23-6 |50V
10471
GND | FB . 702
NTC ;2\ 2 E MUK ZR6 R14
10.7kQ
SRSSC 250Vac U2B C | 33k
us
N L §‘ = Cfb TL431A
100pF CY1 = RI16
50V 2200pF 6.19kQ
400Vac
11
L
— \Y4
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active-semi”

Solutions for Sustainability

ACT512 12V/1A Universal Adaptor For DOE Standard

Bill of Materials

Build Up

REF DESCRIPTION MFTR TERMINAL INSULATION
IC1 IC, ACT512, SOT23-6 Active-Semi )
2
Cc1 Capacitor, Electrolytic, 22uF/400V, 18 x 20mm KSC o
2
c3 Capacitor, Ceramic,1000pF/1KV,DIP POE §
c4 Capacitor, Electrolytic,4.7uF/35V,5*11mm KSC
P1 1 4 48 2UEW 0.150*1 2 0.025*11W
Cc5 Capacitor, Solid, 470uF/16V, 10*16mm Rubcon
SH1 NC 2 0.9 101 1 0.025*11W
Cc6 Capacitor, Electrolytic,330uF/16V, 8*16mm KSC L mm
c8 Capacitor, Ceramic, 0.1uF/50V,0805,SMD POE S1 B A 15 TEX-E 0.650*1 1 0.025*11W
c9 Capacitor, Ceramic,1000pF/100V,0805,SMD POE P2 5 9 16 2UEW 0.150*2 1 0.025%11W
Cfb Capacitor, Ceramic,100pF/50V,0805,SMD POE
P3 4 3 48 2UEW 0.150*1 1 0.025*11W
BD1 GBL10 2A/600V 4Pin DIP Good-Ark
SH2 core 2 3 wire 0.250*1 1
D5 Diode, Ultra Fast, FR107,1000V/1.0A, DO-41 Good-Ark
e () SMD Ceik Note: 1. Core and Bobbin: EE16
D8 Diode, Schottky, 100V/30A, SBR30100, DO-220 Diodes 2. SH1and SH2 are shielding; P1, P2, & P3 are primary and S1 is secondary
Dgate Diode 14148 SMD Good-Ark 3. Reverse the direction of bobbin when doing the S1
L1 CM Inductor, 30mH, UU9.8 SoKa
a1 Mosfet Transisor, 04N65, TO-220 Infineon Electrical SpECIflCGtIO"S
PCB1 PCB, L¥*W*T =58x42x1.! Cem-1, Rev:A Jint
g AT, G 59 IEn ITEM  DESCRIPTION CONDITION LMmITS
F1 Fusible, 2A/250V TY-OHM
1 Electrical Strength 50Hz, 1 minute, from primary and secondary 3000 Vac
R1 Chip Resistor,22 Q, SMD 0805, 5% TY-OHM i
2 P1 Inductance Inductance between pins 1 and 3 at 1Vac & 1kHz 2.4mH%%7
R2 metal Resistor,100K Q,DIP,1W,5% TY-OHM
3 P1 Leakage Inductance between pins 1 and 3 with pins 5-2 and 75uH
R3 Chip Resistor, 100Q, 0805, 5% TY-OHM Inductance A-B shorted
R4 Chip Resistor,4.7Q, 0805, 5% TY-OHM
R | cip Resitons7.6k0, 0805, 1% Typical performance characteristics
R6 Chip Resistor, 10.7KQ, 0805, 1% TY-OHM
2 Standby Power
R7,R8 Chip Resistor, 1IMQ, 5% TY-OHM
Standby Power Vs Input Voltage
R9 metal Resistor, 1.820Q, 1W, 1% TY-OHM
R10 Chip Resistor, 510Q, 1/4W, 5% TY-OHM
R12 Chip Resistor, 3.3KQ, 0805, 5% TY-OHM E
S
R13 Chip Resistor, 100, 0805, 5% TY-OHM T~ 100 ——
[ —
R14 Chip Resistor,3.3KQ, 0805,5% TY-OHM g /
o 50 —
R15 Chip Resistor,24.3kQ, 0805,1% TY-OHM - ¢
T
R16 Chip Resistor,6.19KQ, 0805, 1% TY-OHM s 0
-
N N (7] 90 115 230 264
Rgate Chip Resistor,170Q, 0805, 5% TY-OHM
Input Voltage (VAC)
T1 EE22 Im=2.4mH
CX1 X it , 0.1uF/400V,X1 SEC P -
e CAT Efficiency (24AWG, 1.8M, R=0.3800)
NTC Th istor, SC053 TY-OHM . .
ermistor Efficiency Vs Po
TVS Varistor, 10471 TY-OHM
CY1l Y capacitance, 1000pF/400V,Y1 SEC
Ic2 Opto-coupler, PC817C CTR=200 dip-4 Sharp 90.00% l
o
1c3 Voltage Regulator, TL431A, Vref=2.5V TO-92 ST 5 85.00% F Ris ® —e
=
.g 80.00%
Transformer £ —+— 115V
W 75.00% 230V
Core(SH2) Pin1 S -
30 ; n H - Pin2(SH2) 70.00%
P1 b g
4o—2. A Pind 1 1€0000000M0000000000), 25%Po 50%Po 75%Po 100%Po
fol @ . ° o Pins—+{@0000000 »2 000000000! Output Power
5 e v 0000000st OOOO000ee B
P2 <% °B NC —/@0000000 s# 000000000
Pindg
2 Pint—-1@0000000 p1_00000000d EVALUATION KITS ACT512_12V1A_DOE_Rev1.0
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active-semi”

Solutions for Sustainability

ACT513 12V/2A Universal Adaptor For DOE Standard

Input Voltage Device Average Efficiency Standby Power Output Voltage  Output Power Topology

90-264VAC ACT513 88.22% 94mW 12v 24W (Aol
flyback

Description Key Features

ACT513 is a high performance QR/CCM mode PWM ¢ Optimized CCM and advanced Quasi-Resonant

controller. Low standby power and extensive protection operation.

features, up to 75kHz full load switching frequency and + Advanced burst mode operation enables low

standby power of 100mW and can lower than

excellent load transient response make ACT513 the ) o
50mW with external circuit.

most attractive for general purpose adaptor solutions. Frequency jetting and Quasi-Resonant technology

to decrease EMI.

+ Patented frequency foldback and ActiveQR™
technology increases the average system effi-
ciency compared to conventional solutions and
exceeds the latest DOE efficiency standard with
good margin.

+ Integrated patented line compensation, provide
accurate OCP/OLP protection.

¢ Built-in Soft-Start and Fast-Start circuit to de-
crease main external mosfet stress, output voltage
rise time and output voltage overshoot.

¢ Integrate comprehensive protection. In case of

over temperature, over/under voltage, short
W*L*H=44mm*92mm*29mm winding, short current sense resistor, open loop
and overload protection.

+ Tiny SOT23-6 package.

Normal size

Schematic
T 1Em8R 1310R co
310 10000/ 100V
500kR 100qm=
+ C1 D5
N 68pF RSIM
400/ y ——pf —0
R3 100 l D 8SB 3060 v+
}\ . J: J_ JJ
c5 < C6 c
R914R Ll . T 4TOpF 47qu’|\ 70
al o 06 . 16V 16V 16V o
4N65 RS1M ‘9
R8 R4 GND
Rgate Dgate 1MR 4.7R R10
470R L4148 R0
f R12 2 R15
R1 3.3kR2 243kR
3 4 29R 2 RS 5 U2A "
GATE VDD 60.4kH R
U1 s c8
cs ACTS13UST VDE 0.1p
SOT23-6 | |50V
c4
GND FB
~ 6.8uF _|+ R6 R14
TN
35v 14kR 33kR
u2B !
us
N cb TL431
100pF cv1 R16
50V 2200pF 6.19R
400Vac
, [
Al
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active-semi”

Solutions for Sustainability

ACT513 12V/2A Universal Adaptor For DOE Standard

Bill of Materials Build Up

REF DESCRIPTION MFTR

TERMINAL INSULATION

IC1 IC, ACT513, SOT23-6 Active-Semi U]
2
C1 Capacitor, Electrolytic,68uF/400V, 18 x 20mm Rubycon a
2
Cc3 Capacitor, Ceramic,1000pF/1KV,DIP POE §
c4 Capacitor, Electrolytic,6.8uF/35V,5*11mm KSC
P1 2 3] 61 2UEW 0.20*1 1 0.025*11W 2
Cc5 Capacitor, Electrolytic,470uF/16V,8*16mm POE
. R SH1 5] 1 20 2UEW 0.20*3 1 0.025*11W 2
Cc6 Capacitor, Electrolytic470uF/16V, 8*16mm POE
Cc8 Capacitor, Ceramic, 0.1uF/50V,0805,SMD POE st 9,10 11,12 14 2UEW 0801 1 0.025*11W 2
Cc9 Capacitor, Ceramic,1000pF/100V,0805,SMD POE P2 4 5 15 2UEW 0.20%4 1 0.025*11W 2
C11 Capacitor, Electrolytic470uF/16V, 8*16mm POE o3 5 . o SUEW — . — 5
Cfb Capacitor, Ceramic,100pF/50V,0805,SMD POE
BD1 GBL10 2A/600V 4Pin DIP Good-Ark Note: 1. Core and Bobbin: ER28
D5 RS1M,1000V/1.0A,SMD Good-Ark 2. SH1is shielding; P1, P2, & P3 are primary and S1 is secondary
3. Reverse the direction of bobbin when doing the S1
D6 RS1M ,1000V/1A, SMD Good-Ark
D8 Diode, Schottky, 60V30A, SBR3060, DO-220 Good-Ark
Diode L4148 SWD Sond A Electrical Specifications
Al (G ey, Sty), W05 sl ITEM  DESCRIPTION CONDITION LMITS
LF2 CM Inductor, 3mH Soka 1 Electrical Strength 50Hz, 1 minute, from primary and secondary 3000 Vac
en WSS Wi e, BN, TO-220 s 2 P1 Inductance Inductance between pins 11 and 2 at 1Vac & 1kHz 4mH%7
PCB1 PCB, L*W*T =93x44x1.6mm, Cem-1, Rev:A Jintong
3 P1 Leakage Inductance between pins 11 and 1 with pins 5-8 and 70uH
F1 Fusible, 2A/250V TY-OHM Inductance 3-1 shorted
R1 Chip Resistor,22 Q, SMD 0805, 5% TY-OHM
R2 metal Resistor,500K Q,DIP,1W,5% TY-OHM T H H H
ypical performance characteristics
R3 Chip Resistor, 100Q, 0805, 5% TY-OHM
R4 Chip Resistor,4.7Q, 0805, 5% TY-OHM Standby Power
R5 Chip Resistor,60.4kQ, 0805, 1% TY-OHM Standby Power Vs Input Voltage
R6 Chip Resistor,14KQ, 0805, 1% TY-OHM
R7,R8 Chip Resistor, 1IMQ, 5% TY-OHM
R9 metal Resistor,1.4Q, 1W, 1% TY-OHM %
= ’
R10 Chip Resistor, 1.3KQ, 5% TY-OHM 5 100 /
R12 Chip Resistor, 3.3KQ, 0805, 5% TY-OHM g /
o 50 S
R13 Chip Resistor, 100, 0805, 5% TY-OHM %\
R14 Chip Resistor,33KQ, 0805,5% TY-OHM § 0
N N (2] 920 115 230 264
R15 Chip Resistor,24.3kQ, 0805,1% TY-OHM
- - Input Voltage (VAC)
R16 Chip Resistor,6.19KQ, 0805, 1% TY-OHM
Rgate Chip Resistor,470Q, 0805, 5% TY-OHM . o
Efficiency (24AWG, 1.8M, R=0.3800)
T1 ER28 Im=4mH
- Efficiency Vs Po
CX1 X capacitance, 0.1uF/400V,X1
NTC Thermistor, SC053 TY-OHM
TVS Varistor, 10471 TY-OHM 90.00% [ |
o
cy1 Y capacitance, 1000pF/400V,Y1 SEC ¥ T
3‘ 85.00% >
1C2 Opto-coupler, PC817C CTR=200 dip-4 Sharp g
= 80.00%
[[ok} Voltage Regulator, TL431A, Vref=2.5V TO-92 ST E —— 115V
W 75.00% 230V
70.00% =
Transformer 25%Po 50%Po 75%Po 100%Po
b om— o2 Output Power
Y o——g st
2 o 1 910
4 -
” Qe EVALUATION KITS ACT513_12V2A_DOE_Rev1.0
5
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active-semi”

Solutions for Sustainability

ACT512 15V/3A Universal Adaptor

Input Voltage Device Standby Power Output Voltage Output Power Topology
90-264VAC ACT512 <150mW 15v 45W ¢cm &QR
flyback
Description Key Features
ACT512 is a high performance QR/CCM mode PWM ¢ Optimized CCM and advanced Quasi-Resonant

controller. Low standby power and extensive protection operation.

features, up to 75kHz full load switching frequency and + Advanced burst mode operation enables low
standby power of 100mW and can lower than

excellent load transient response make ACT512 the ) o
50mW with external circuit.

most attractive for general purpose adaptor solutions. Frequency jetting and Quasi-Resonant technology

to decrease EMI.

+ Patented frequency foldback and ActiveQR™
technology increases the average system effi-
ciency compared to conventional solutions and
exceeds the latest ES2.0 efficiency standard with
good margin.

+ Integrated patented line compensation, provide
accurate OCP/OLP protection.

¢ Built-in Soft-Start and Fast-Start circuit to de-
crease main external mosfet stress, output voltage
rise time and output voltage overshoot.

+ Integrate comprehensive protection. In case of
over temperature, over/under voltage, short
winding, short current sense resistor, open loop
and overload protection.

+ Tiny SOT23-6 package.

Normal size

W*L*H=44mm*84mm*24mm

Schematic
T1RM8 o
R2 C3 Be‘ﬁ'ﬁ 59 R13 100 1000pF/100V
75k 1000pF -
+C1 D5 200uH
A1~ 100pF RS1M . —_
400V .
AN R3 100Q D8 SB20100 V+15V3A
o
R9 0.450 J_U_
R7
Q1 1MQ D6 .
7N65 RS1M ww—0
GND
R8 R4
Rgate Dgate 1MQ 470
2400 14148 R10
6800
» R12 % % RIS
I oxit 5 , N ST T LT oa [ 324k0
11 O — ——— 20 Z?fgm g
400v k
JaT7nY u1 5 c8
N L cs ACT512US-T VDET 0.1F
vs SOT23-6 | |50V
10471
GND FB sscé .
NTC o 2 5 . R6 R14
5RS5C 250Vac U 11.7kQ)| 33kQ
— U3 ( [
L N cio TL431A
N 100pF cv1 R16
50v 2200pF 6.34k0
400Vac
_ [l
1
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ACT512 15V/3A Universal Adaptor

Bill of Materials Build Up

REF DESCRIPTION MFTR TERMINAL INSULATION
IC1 IC, ACT512, SOT23-6 Active-Semi 0]
2
C1 Capacitor, Electrolytic, 100pF/400V, 18 x 20mm KSC E
c3 Capacitor, Ceramic,1000pF/1KV,DIP POE §
c4 Capacitor, Electrolytic,6.8uF/35V,5*11mm KSC
) ) P1 11 10 21 2UEW 0.400*1 1 0.025*11W 2
Cc5 Capacitor, Electrolytic, 820puF/25V, 10*16mm POE
Cc6 Capacitor, Electrolytic,680uF/25V, 8*16mm POE SH1 1 NC 26 2UEW 0.150%*2 1 0.025*11W
c8 Capacitor, Ceramic, 0.1uF/50V,0805,SMD POE
s1 8 5 8 2UEW 0.500*2 1 0.025*11W 2
c9 Capacitor, Ceramic,1000pF/100V,0805,SMD POE
P2 3 1 7 2UEW 0.250*2 1 0.025*11W 2
Cfb Capacitor, Ceramic,100pF/50V,0805,SMD POE
BD1 GBL10 2A/600V 4Pin DIP Good-Ark = e 2 2 ZLE g 4| Oy 2
D5 Diode, Ultra Fast, FR107,1000V/1.0A, DO-41 Good-Ark
Note: 1. Core and Bobbin: RM8
D6 RS1IM SMD Good-Ark
2. SH1is shielding; P1, P2, & P3 are primary and S1 is secondary
D8 Diode, Schottky, 100V/20A, SBR20100, DO-220 Good-Ark 3. Reverse the direction of bobbin when doing the 1
Dgate Diode L4148 SMD Good-Ark
LF1 CM Inductor, 50mH, UU10.5 SoKa . . .
Electrical Specifications
= R iretriers, Epih 75 ok ITEM  DESCRIPTION CONDITION LmITS
o Masfet Transisor, 07N65, T0-220 el 1 Electrical Strength 50Hz, 1 minute, from primary and secondary 3000 Vac
PCB1 PCB, L*W*T =49x68x1.6mm, Cem-1, Rev:A Jinton,
g 2 P1 Inductance Inductance between pins 11 and 2 at 1Vac & 1kHz 0.4mH%%7
F1 Fusible, 2A/250V TY-OHM
3 P1 Leakage Inductance between pins 11 and 1 with pins 5-8 and 40pH
R1 Chip Resistor,22 Q, SMD 0805, 5% TY-OHM Inductance 3-1 shorted
R2 metal Resistor,100K Q,DIP,1W,5% TY-OHM
R3 Chip Resistor, 100Q, 0805, 5% TY-OHM . . .
Typical performance characteristics
R4 Chip Resistor,4.7Q, 0805, 5% TY-OHM
RS Chip Resistor,54.9kQ, 0805, 1% TY-OHM Standby POWer
R6 Chip Resistor, 11.8KQ), 0805, 1% TY-OHM
Standby Power Vs Input Voltage
R7,R8 Chip Resistor, 1IMQ, 5% TY-OHM
R9 metal Resistor, 0.45Q, 1W, 1% TY-OHM
R10 Chip Resistor, 510Q, 1/4W, 5% TY-OHM % 200
R12 Chip Resistor, 3.3KQ, 0805, 5% TY-OHM = 150 /
[
R n g 3
R13 Chip Resistor, 10Q, 0805, 5% TY-OHM g 100
R14 Chip Resistor,33KQ, 0805,5% TY-OHM > 50
T r———
R15 Chip Resistor,32.4kQ, 0805,1% TY-OHM % 0
-
R16 Chip Resistor,6.34KQ, 0805, 1% TY-OHM » 90 115 230 264
Rgate Chip Resistor,240Q, 0805, 5% TY-OHM Input Voltage (VAC)
T1 Rm8Im=0.4mH ST
o Xcapactancs 014F/400/ XL Efficiency (24AWG, 1.8M, R=0.3800)
NTC Thermistor, SC053 TY-OHM
Efficiency Vs Po
TVS Varistor, 10471 TY-OHM
CY1 Y capacitance, 1000pF/400V,Y1 SEC ”
90.00% T T !
Ic2 Opto-coupler, PC817C CTR=200 dip-4 Sharp &— '
85.00% T
Ic3 Voltage Regulator, TL431A, Vref=2.5V TO-92 ST a 4 o
c
(]
E 80.00% —o— 115V
Transformer 0 75.00% 230V
11 - ]
o . 70.00% .
©o—3 o Pin2 25%Po 50%Po 75%Po 100%Po
3 Pinio—1@0000000 3 000000000
2 - s P F@®000000 Pz 000000000 | Output Power
3 o). 00000000 s100000000 @ 5
o B Pin1 > SH p>NC
" d
° Pin10 €
1 o P EVALUATION KITS ACT512_15V3A_Rev1.0
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Power Management Units (PMU/PMICs)
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PMU Product Selection Guide

Applications e Smartwatches, Wearables, POS, HMI, M2M & White Goods
e Smartphones & Tablets
e Automobile Black Box

ACT88xx Family

POWER MANAGER

APPLICATION PROCESSORS

STEP-DOWN
ACT8848 4 9 . TELECHIPS (TCC88xx)
: : -
ACT8846 4 9 . ROCKCHIP (RK3066, RK3188)
ATMEL
(SAMA5D[31/33/34/35/36],
AcTases ; . : SAMSG[15/25/35/45/4s
SAMOM[10/11],
SAMIN[11/12])
ACT8899 3 4 o FREESCALE (i.MX51, i.MX53)
ACT8898 Bl 4 . MARVELL (88AP166E, 88AP168)
ACT8897 3 4 o SAMSUNG (S5PC100/110, S5PV210)
ACT8896 3 4 o SAMSUNG (S3C6410)
ACT8895 3 4 o SIRF (Atlas IV)
ACT8894 Bl 4 . SAMSUNG (S3C2416/2440/2450)
ACT8893 3 4 o CORELOGIC (Lucy)
ACT8892 3 4 * DaVinci™ Digitgll (\Il)icl;/tle?:fszocessor Family
ACT8891 3 4 o ROCKCHIP (RK2918, RK2928, RK2926)
ACT8890 3 4 . Generic
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PMU Product Selection Guide

ACT89xx Family

POWER MANAGER
APPLICATION PROCESSORS

CHARGER STEP-DOWN

ATMEL
(SAMA5D([31/33/34/35/36],
ACT8945A ActivePath™ 3 4 o SAM9SC'5A[I\1/|59/X2[F;/53/2/5£;:5/46],
SAM9M[10/11],
SAM9N[11/12])
ACT8942 ActivePath™ 3 4 ° AMLOGIC (AML8726-M3)
ACT8939 ActivePath™ 3 4 o FREESCALE (i.MX51, i.MX53)
ACT8938 ActivePath™ 3 4 o MARVELL (88AP166E, 88AP168)
ACT8937A ActivePath™ 3 4 o SAMSUNG (S5PC100/110, S5PV210)
ACT8936 ActivePath™ 3 4 o SAMSUNG (S3C6410)
ACT8935 ActivePath™ 3 4 ° SIRF (Atlas 1V)
ACT8934A ActivePath™ 3 4 o SAMSUNG (S3C2416/2440/2450)
ACT8933 ActivePath™ 3 4 o CORELOGIC (Lucy)
ACT8931A ActivePath™ 3 4 o ROCKCHIP (RK2918, RK2928, RK2926)
ACT8930 ActivePath™ 3 4 . Generic

PART NUMBER PROCESSOR

ACT8600/ACT8601 Ingenic JZ4770/)Z4775/)24780/124785
ACT8626/ACT8627 Amlogic AML8726-M3/AML8726-Mx
ACT8931A Rockchip RK2918/RK/2926/RK2928/RK3026/RK3028
ACT8846 Rockchip RK3168/RK3188
ACT8840 Corelogic Falcos
ACT8847 Samsung Exynos 4210
ACT8847+ACT8849 Samsung Exynos 4412
ACT8865 Atmel SAMAS Cotex-A5 Series and SAM9 Series
ACT8945A Atmel SAMAS Cotex-A5 Series and SAM9 Series
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ACT8931A

IC Features Application Circuit
¢+ Complete System Power Management for Port- CHGIN Li+ Battery
able Applications oy vers
« ActivePath™ Li+ Charger and System Power ”’I;;I E%’fﬁ?’m
Selection ™ ’
. . . nPBIN .
¢ Three High-Efficiency Step-Down DC/DC Con- PWRHLD Up o 1100mA
verters PUREN ouTs
VSEL 06VI03.9v
¢ 1.1A,1.1A, and 1.2A HP“";:I z:"m
+ Four 320mA Low Noise, High PSRR LDOs s0A N
niRQ
+ Dynamic Voltage Scaling (DVS) Support nnslro ﬁiﬁm
+ 5mm x 5mm, Thin-QFN (TQFN55-40) Package e am
Up 1o 320mA
ouTT
0.6V i 3.9V
Up to 320mA

ACT8846/ACT8847/ACT8849

IC Features Application Circuit

+ Integrated Power Supply
¢ Four Step-Down DC/DC Converters
¢ 2.8A,2.8A, 1.5A, 1.5A.
+ Eight Low Noise, High PSRR LDOs
¢ 3x150mA, 5 x 320mA.
¢ One Low IQ Always-on LDOs
¢ Backup Battery Charger.
+ System Control and Interface
¢ Four General Purpose 1/O with PWM drivers
o I°C™ Serial Interface
¢ Interrupt Controller
+ System Management
¢ Reset Interface and Sequencing Controller
+ Watchdog Supervision
+ Multiple Sleep Mode
¢ Thermal Management Subsystem
¢ Dynamic Voltage Scaling (DVS) Support
¢ 6mm x 6mm, TQFN66-48 Package

[ 5o |
[ |
= |
[ |
[ |
[ |
[ |
S
[ et |
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ACT8865

IC Features Application Circuit

¢ Features
+ Three Step-Down DC/DC Converters
+ Four Low —Dropout Linear Regulators
+ Minimal External Components
¢ Tiny 4x4mm TQFN44-32 Package
¢ 0.75mm Package Height

+ Power manager
« I°C™ Serial Interface for PMIC control
+ Integrated Enable/Disable Sequencing

¢ Push Button for Power-Up/ Power-Down and
Reset.

+ System Voltage Monitor with programmable
threshold

+ Power Fail detector on each output channel
+ Interrupt Output for Power Fail Conditions
+ Interrupt Output line for Power fail conditions

ACT8945A
IC Features Application Circuit
+ Features o
¢ Three Step-Down DC/DC Converters “"—iu%
+ Four Low-Dropout Linear Regulators
¢ Integrated ActivePath™ Charger il

¢+ Advanced Power Source Management
. Input Protection up to 12V
¢ Tiny 5x5mmTQFN55-40 Package
¢ Minimal External Components —
+ Power manager

« I’C™ Serial Interface for PMIC control
¢ Integrated Enable/Disable Sequencing

¢ Push Button for Power-Up/ Power-Down and
Reset.

+ System Voltage Monitor with programmable
threshold

+ Power Fail detector on each output channel
¢ Interrupt Output for Power Fail Conditions
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Highly Intergrated Power Management Solutions

Rockchip RK2918/RK2926/RK2928/RK3026/RK3028 Solution

Description

The ACT8931A is an advanced ActivePMU™ that
was developed specifically for powering applica-
tions using high-performance processors, such as
the Rockchip RK2918, RK2926, RK2928, RK3026
and RK3028. This device supplies all major power
rails and interface signals required by the RK2918,
RK2926, RK2928, RK3026 and RK3028 as well as an
ActivePath™ charger, and a variety of features that
greatly simplify the power management system
design.

Application Diagram

!I_.
E

VDD_1V2

VDD_1V5

1

DDR3

VBATT VDD_3Vv3

1 1

NAND
FLASH

Wi-Fi ‘

VDDIO

VDD_DDR

VDD_ARM

VDD2VS_CIF

VDD1V8_CIF

VDDA_3V
VDD_LCD

NRST
GPIO

FIQ or IRQ
TWCK
TWD

RockChip

RK29xx/RK30xx
Series

Atmel SAMAS5 Cotex-A5 and SAM?9 Solution

Description

The ACT8865 is a complete, cost effective, highly-
efficient ActivePMU™ power management solution,

optimized for the unique power, voltage-sequencing,

Application Diagram

and control requirements of the Atmel SAMASD3 series:

SAMASDI[31/33/34/35/36] and SAMO series:
SAMOG[15/25/35/45/46], SAMOX[25/35], SAMOM[10/11],
SAMO9NI[11/12] processors. It is ideal for a wide range of
high performance portable handheld applications such as
human-machine interfaces, control panels, smart grid
infrastructures, network gateways, M2M systems,

2D barcode scanners, barcode printers, machine vision
equipment, as well as home and commercial building
automations, POS terminals, medical devices and white
goods.

r 2.5V N

1.8V

VDD_1V8

VDD_1V2

VDD_3V3

Auxiliary
Channels

VDD_1V2
VDD_1V8

LPDDR
DDR2
LPDDR
2

VDD_1V2

VDD_3V3 VDD_3V3

GIGABIT
PHY

NAND
FLASH

'VDDIODDRx

VDDCOREX
VDDUTMIC
VDDPLLA

VDDIOPX
'VDDIOMx

VDDOSC

VDDUTMII

VDDANA

VDDFUSE

VDDBU

NRST
GPIO

FIQ or IRQ

TWCK
TWD

Atmel

SAMAS5 /SAM9
Series
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For complete list of Parts, Datasheets, EVKs and Applications info, visit
www.active-semi.com

Or write to
sales@active-semi.com

For latest news & product updates, follow us at
www.facebook.com/activesemi
www.twitter.com/activesemil

www.linkedin.com/company/active-semi-international
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Active-Semi International, Inc.

USA (Headquarters)

Active-Semi, Inc.

One Allen Center,

700 Central Expressway South Suite 330,
Allen, TX, 75013, USA

Tel: 1-214-453-1422

Fax: 1-214-383-4984

Shanghai

Active-Semi (Shanghai) Co., Ltd.
Rm 1202, Sunplus Building,
No.1077 Zuchongzhi Road,
Zhangjiang High Tech Park,
Shanghai 201203, China

Tel: 86-21-5108-2797

Fax: 86-21-5080-5687

Shenzhen

Active-Semi (Shanghai) Co., Ltd. Shenzhen Branch
Rm 1701, Central Business Buildings,

88 Fuhua First Road,

Futian District, Shenzhen 518026, China

Tel: 86-755-8203-2375

Fax: 86-755-8203-2073

Hong Kong

Active-Semi Hong Kong Limited

Unit 8028, 8" Floor, IC Development Centre, Hong Kong Science Park,
Pak Shek Kok, Tai Po, New Territories, Hong Kong

Tel: 852-2607-4399

Fax: 852-2607-4019

Taiwan

Active-Semi International, Inc. Taiwan Branch
8F, No.115, Minchiuan Road,

Shindian City, Taipei 23141

Tel: 886-2-2218-9898

Fax: 886-2-2218-5656

Korea

Active-Semi International, Inc. Korea Branch
Room 602, Samha Building,

145 Samsung-Dong,

Kangnam-Ku, Seoul 135878, Korea

Tel: 82-2-555-6886

Fax: 82-2-555-8765

www.active-semi.com
For sales inquiry and info: sales@active-semi.com



