ghipsmall

Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution
of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business
relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components
to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business
mainly focus on the distribution of electronic components. Line cards we deal with include
Microchip,ALPS,ROHM, Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise
IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,
and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service
and solution. Let us make a better world for our industry!

Contact us

Tel: +86-755-8981 8866 Fax: +86-755-8427 6832
Email & Skype: info@chipsmall.com Web: www.chipsmall.com
Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

iy [0



active-semi UG-103

Solutions for Sustainability
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5V/3.4A Dual Output CV/CC Car Charger Solution

Features
B Wide input voltage range from 6V to 32V
B Transparent input voltage surge up to 40V
B 5.1V output voltage
B 4.75V-5.25V during input and load transients
B 125kHz switching frequency
B Standby input current <2mA
B 2.4A+1A dual output with separate CC regulation
B USB Auto-detect Support Apple, Samsung and BC1.2
B Good EMC performance
B Under voltage protection at output short
B <6mA average output current at output short
B Output over voltage protection
B Output cord compensation
B Thermal shutdown protection
Specification
DESCRIPTION CONDITION MIN TYP MAX UNITS
Input Voltage 6 36 v
Switching Frequency 125 kHz
Vin=10V, no load 2 mA
Standby Input current -
Vin=24V, no load 1 mA
Output Voltage No cable, full load range 4.85 5.1 5.25 \%
Output1 current limit range 2400 2650 2700 mA
Output2 current limit range 1050 1200 1350 mA
) Vin=10V, lout1=2.4A, lout2=1A 45
Ripple Voltage - mV
Vin=24V, lout1=2.4A, lout2=1A 55
o Vin=10V, lout1=2.4A, lout2=1A 89 %
Efficiency at full load -
Vin=24V, lout1=2.4A, lout2=1A 88 %
ENVIRONMENTAL
Contact 4 kv
ESD .
Through air 8 kV
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Introduction

This document supports both the ACT4525YH-T Evaluation Kit (EA4525YH-T) and ACT4525YH-T0001
Evaluation Kit (EA4525YH-T0001). These kits are used for car charger, rechargeable portable device and so
on. The EVKs operate at very high charge efficiency of 89% .They contain a dual USB output that provides
outputs with 5V/2.4A and 5V/1A. Both EVKs are identical except for the IC. The ACT4525YH-T output cord
compensation is 100mV while the ACT4525YH-T0001 output cord compensation is 200mV.

Demo Board Photos
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Schematics
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Bill of Materials

Item | Reference Description QTY Manuf.
EA4525YH-
EA4525YH-T
525 T0001
L1 Choke Coil, Dip,T11.5*5*4mm, phi=0.8mm, 1 1
1 L=33uH
2 D1 Schottky Diode, SSC54,40V/5A, SMC 1 1 Vishay
3 C1 Electrolytic capacitor,47uF/35V,6.3x8mm 1 1 Koshin
4 C2 Ceramic capacitor,10uF/25V, X7R,1206 1 1 Koshin
5 C3 Ceramic capacitor,2.2uF/25V, X7R,0805 1 1 Murata/TDK
Ceramic capacitor, 2.2nF/25V,
C4 1 1 Murata/TDK
6 X7R,0603(optional) urata
7 C5 Ceramic capacitor, 22nF/25V, X7R, 0603 1 1 Murata/TDK
8 C6 Electrolytic capacitor,470uF/10V,7x11.5mm 1 1 Murata/TDK
9 Cc7 Ceramic capacitor, 10uF/10V, X7R, 0805 1 1 Murata/TDK
10 C8 Ceramic capacitor, 0.1uF /25V, X7R, 0603 1 1 Murata/TDK
1 C9/C10 Ceramic capacitor, 2.2uF/10V, X7R, 0805 2 2 Murata/TDK
12 F1 Fus_e,3A,1206 ( Replaced by 0Q 0805 chip 1 1 Murata/TDK
resistor )
Chip Resistor, 5.1Q, 1/10W, 5%,
R1 1 1 Murata/TDK
13 0603(optional) urata
14 R2 Chip Resistor, 0Q, 1/10W, 5%, 0603 1 1 Murata/TDK
15 R3/R3A/R4 | Chip Resistor, 50mQ, 1/4W, 1%, 1206 1 1 Murata/TDK
16 R5 Chip Resistor, 100Q, 1/16W ,1%,0603 1 1 Murata/TDK
17 U1 IC, ACT4525YH-T,SOP-8-EP 1 0 ACT
18 U1 IC, ACT4525YH-T0001,SOP-8-EP 0 1 ACT
USB AF 90d double half doubl
19 USB2.0 o8 egree double half double 1 1 HLW
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Equipment and EVK Test Setup

Equipment Model
DC Load PRODIGIT 3311F 60V/60A,300W DC ELECTRONIC LOAD
DC Power Supply GW INSTEK GPC-30600
Multi Meter FLLIKE 8808A 5-1/2 DIGIT MULTIMETER
Oscilloscope Tektronix DPO 3014 Digital Phosphor Oscilloscope
DC load(Outputl) DC load(Output2)

Oscilloscope .
Multi-meter

DC power
EVK board

Functional Test

Outputl Regulation
Vin=12V. lout2=0A. Set DC load (Output1) in CC mode. Increase lout1 from OA to 2.4A and measure the

voltage on the C7 capacitor.

Load Regulation
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Output2 Regulation

Vin=12V. lout1=0A. Set DC load (Output2) in CC mode. Increase lout2 from 0A to 1A and measure the
voltage on the C7 capacitor.

Load Regulation
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Efficiency (Ta=25C)

Increase lout1 from OA to 2.4A then Increase lout1 from OA to 1A and measure the efficiency of the evaluation
kit in different input voltage.

Efficiency VS. Load Current
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Power Loss

Increase lout1 from OA to 2.4A then Increase lout1 from OA to 1A and measure the power loss of the
evaluation kit in different input voltage.

Ploss VS. Load Current
2.5
2.0
g 15 /
o 1.0 _ /
/ 7/ e\ iN=12V
0.5 /A Vin=18V
e 9/ Vin=24v
/ ‘
0.0
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5
Load Current(A)

Outputl Constant Current and Constant Voltage (Ta=25°C)

Vin=12V. lout2=0A. Set DC load (Output1) in CV mode. Increase Vout1 from 0V to the maximum load voltage.
Measure the current of output1 and the voltage on the C7 capacitor. Then Set DC load (Output1) in CC mode,
increase lout1 from OA to the maximum load current and measure the voltage on the C7 capacitor.
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Output2 Constant Current and Constant Voltage (Ta=25°C)

Vin=12V, lout1=0A. Set DC load (Output2) in CV mode. Increase Vout2 from 0V to the maximum load voltage.
Measure the current of output2 and the voltage on the C7 capacitor. Then Set DC load (Output1) in CC mode,
increase lout2 from OA to the maximum load current and measure the voltage on the C7 capacitor.

Change the IC of the board from ACT4525YH-T to ACT4525YH-T0001 and repeat the above operation.
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Ripple and Noise

CH1:Vout1, CH2:Vout2, CH3:Vsw

Ripple & noise are measured by using 20MHz bandwidth limited oscilloscope.

Vin=10V lout1=0A lout2=1A

Vin=10V lout1=2.4A lout2=0A

Vin=10V lout1=2.4A lout2=1A

Te.s_t lout1=0A,lout2=1A lout1=2.4A,lout2=0A lout1=2.4Alout2=1A
Conditions
Output Ripple | Vout1(mV) | Vout2(mV) Vout1(mV) Vout2(mV) Vout1(mV) Vout2(mV)
Vin=10V 32 30 42 36 46 42
Vin=16V 36 30 46 40 54 48
Vin=24V 36 30 46 40 54 48

Innovative Power™

ActiveSwitcher™ is a trademark of Active-Semi.

11




gugn!f!)!mem;gwe m I U G -1 0 3
Rev 2, 15-Apr-17

Load Transient Response

CH1:Vout1, CH2:Vout2, CH4:lout
lout2=0A dynamic load on output1
Vin=10V, load step 0A-0.5A-0A Vin=10V, load step 0.5A-1A-0.5A

lout2=1A dynamic load on output1

Vin=10V, load step 0A-0.5A -0A Vin=10V, load step 0.5A-1A-0.5A

e — ———— it

Innovative Power™
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Vin=10V, load step 1A-1.5A-1A

lout2=0A dynamic load on output1

Vin=24V, load step 0A-0.5A -0A Vin=24V, load step 0.5A-1A-0.5A

Innovative Power™
ActiveSwitcher™ is a trademark of Active-Semi.
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lout2=1A dynamic load on output1

Vin=24V, load step 0A-0.5A -0A Vin=24V, load step 0.5A-1A-0.5A

Line Transient Response(Vin change from 12V to 40V, 1V/us)

CH1:Vin, CH2:Vout1,CH3:Vout2
lout1=0A,lout2=1A lout1=2.4A lout2=0A lout1=2.4A,lout2=1A

—_—————————
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Key Components Temperature Test (Ta=40°C, after 2 hours steady state
operation at full load)

Components temperature(C)
Vin/lout Ambient PCB IC Diode Inductor
12V/3.4A 44.5 84.1 106.2 103.8 96.3
24V/3.4A 46.2 90 114.9 116.5 106.5

EMI TEST

Radiated EMI Test
Vin=12V l0=3.4A Horizontal

Data: 36
o Level [dBuVim|

F0
L
50 1 - T T T [T ENSS022 CLASSE

Ww

40

30|

20|

0|

Y30 100, 200. 300. 400. 500, 600, o0 800 a00. 1000
Frequency (MHz}

Site : chamber

Condition : EN 55822 CLASS B 3m VULB9160 HORIZONTAL
EUT z
Model Name : 16
Temp,/Humz <25 f 53 %
Power Rating: AC 2Z3eV/58Hz
Mode 3
Memo
Readfintenne Cable Preamo Limit Over
Freq Lewel Factor Loss Factor Level Line Limit Remark Factor
MHz dBuv dB/m dB d8 dBuV/m dBuV/m dB dB/m
1 57.16 16.48 12.49 1.82 8.68 29.90 40,80 -1€.01 Peak 13.51
2 pp 81.41 25.42 8.73 1.89 8.98 35.24 48,88 -4.76 Peak 9.82
3 126.83 16.28 12.39 1.55 8.80 30.14 40.80 -9.86 Peak 13.94
& 22189 12.65 1@.76 2.1 @. aa 25 .52 48.88 -14 48 Peak 12.87
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Data: 37

Vin=12V lo=3.4A Vertical

70)

B0

50

a0/

30

MuLm[ {dBuVIm]

EN 55022 CLASSE

M e i i

Site

Condition

EUT

Model MName
Temp /Humi
Power Rating:

040, 300.

chamber

400, 500, 600, 700, 00, soo, 1000
Frequency (MHz}

EM 55022 CLASS B 3m VULB216@ VERTICAL

16

awT f 53 %

AC 230V/58Hz

Mode
Memo
ReadAntenna Cable Preamp Limit Over

Freq Level Factor Loss Factor Level Line Limit Remark Factor

MH=z dBuV dB/m dB8 d8 dBuV/m dBuV/m dB dB/m

1 op 57.16 16.72 12.49 1.82 0.89 30.23 40.88 -9.77 Peak 13.51

2 81.41 18.41 B8.73 1.89 9.89 328.23 48.88 -11.77 Peak 9.82

3 14p.58 13.96 13.47 1.62 0.80 28.99 40.80 -11.81 Peak 15.09
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