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EA4529YH-T1011 User’s Guide

USB Car Charger Solution

Description

This document describes the characteristic and operation of the Active Semi EA4529YH-T1011 evaluation kit
(EVK). It provides setup and operation instructions, schematic, layout, BOM, and test data. This EVK
demonstrates the ACT4529YH-T1011 version of the IC. Other ACT4529YH-Txxxx versions, including
automotive versions, can be evaluated on this EVK by replacing the IC and any other necessary components.

EVK OPN PDC | USBAUTO DETECT QC2.0 CERTIFICATION
EA4529YH-T0001 Yes YES No MFi
EA4529YH-T0010 Yes No Yes QC2.0
EA4529YH-T0011 Yes Yes Yes N/A
EA4529YH-T1011 Yes Yes Yes N/A

EA4520MYH-T0010 | Yes No Yes SAE J1752 M8A /QC2.0
EA4529MYH-T1011 Yes Yes Yes SAE J1752 M8A
Features

The EVK is a QC2.0 car charger solution. The EVK contains the high efficiency step-down DC/DC converter

that operates in either CV (Constant Output Voltage) mode or CC (Constant Output Voltage) mode. The EVK
provides up to 2.4A output current at 125kHZ switching frequency. It operates from Vin = 6V to 32V and pro-

vides an output voltage of 5V, 9V, or 12V depending on the load’s requested voltage. Gerber files are availa-
ble to minimize time-to-market for applications that want to use the EVK as an end product.
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Figure 2 — EVK Picture - Bottom
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Setup

Required Equipment

EA4529YH-T1011 EVK

Power supply — 40V @ 4A for full power operation

Oscilloscope — >100MHz, >2 channels

Loads —Electronic/resistive load with 3.5A minimum current capability.

Digital Multimeters (DMM)

DC
Load

i

Figure 3 — EVK Setup

Hardware Setup
1. Connect a DC Power to the Vin and GND on the left side of the EVK.
2. Using a USB connector, connect the EVK output to an electronic load.
3. Recommended Operating Conditions

Table 1. Recommended Operating Conditions

Parameter Description Min | Typ | Max | Unit
VIN All buck input voltages 10 12 36 V
IOUT Maximum load current 2.4 A
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EVK Operation

Turn on
Apply the 12V input voltage. LED1 turn on to indicate that the buck converter is operational.

PCB Layout

~ ACT4529.
“20160621°

Top Layer

Bottom Layer
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Test Results

Output Regulation

—\/0=5V/
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Power Loss
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Output Constant Current and Constant Voltage (Ta=257C)

Set DC load to CC mode, increase output current from 0A to the maximum load current and measure the voltage
on the C3 capacitor. Then set DC electronic load to CV mode, decrease output voltage from maximum load
voltage to OV and measure the output current and the output voltage on the C3 capacitor.

Vo=5V

CC /CV profile
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Vo=12V

Vin=12V
vin=18V
—\/in=24\

vin=18V
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Standby Input Current

Current Limit vs. input voltage
Set DC electronic load to CV mode to measure the output current.
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Ripple

CH1:Vsw, CH2:Vout
Vin=10V Vout=5.1V lout=1A Vin=10V Vout=5.1V lout=2.4A

= Stop ]

Vin=24V Vout=5.1V lout=1A Vin=24V Vout=5.1V lout=2.4A

E————— Stop ==,

Vin=10V Vout=9.1V lout=1A Vin=24V Vout=9.1V lout=2.4A
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Vin=24V Vout=9.1V lout=1A

Vin=24V Vout=12.1V lout=1A

Vin=24V Vout=9.1V lout=2.4A

Innovative Power™

ActiveSwitcher™ is a trademark of Active-Semi.

13



active-semi UG114

Solutions for Sustainability
Rev 1.0, 17-Jul-2018

Ripple is measured by using 20MHz bandwidth limited oscilloscope.

Test Conditions Output Ripple(mV)
Vout(V) Vin(V) lo=1A lo=2.4A
10 30 39
5.1
24 43 59
10 11 14
9.1
24 54 73
12 15 18
12.1
24 60 80

Load Dynamic Response

CH2:Vout ripple, CH4:lout

Vout=5V
Vin=24V, load step 0A-0.5A-0A Vin=24V, load step 0.5A-1A-0.5A

Trig'd Run Trig'd

Vout=9V
Vin=24V, load step 0A-0.5A-0A Vin=24V, load step 0.5A-1A-0.5A

Innovative Power™
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Vout=12V
Vin=24V, load step 0A-0.5A -0A
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Line Dynamic Response(Vin change from 12V to 40V, 0.1V/us)

CH1:Vin, CH2:Vout ripple , output 5V/2.4A

Vin=12V-40V Vin=40V-12V

Output Voltage Transient

CH2:Vout,CH3:Vsw,CH4:IL

Vin=12V,lout=0A,Vout 5V—>9V Vin=12V,lout=0A,Vout 9V—>5V

125Ms/s @ S|
s SMpoints  7.10V__ J13:25:5:

@ 500V Ha.ooms 25.0MS/s @ S 13 Jul zo|sJ S 6 Jul 2015
0.

000005 1M points _ 11.0V__ }14:05:09 11:29:55
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Vin=12V,lout=2.4A,Vout 5V—>9V Vin=12V,lout=2.4A Vout 9V—>5V

25.0M5/s @ 7 \HHJU\ 2015)
0s 1M points _ 11.0vV__ ]14:03:49

00us_5M points__7.10v__

125MS/s @ S 6 Jul 2015
13:26:25

12V—>5V

“ 25.0M8/s @ S "!3 Jul 2015 5.00V 400ps 250MS/s @ \ I‘l? Jul 2015

Ji3+v0.00000s 1M points 11.0V 14:03:49 W+ v—20.0000us 1M points 8.60 V

14:09:59
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Key Components Temperature Test

(Ta=25deg C, after 2 hour steady state operation)

Vout=5V
Ambient PCB IC Schottky Inductor
Vin/lout . i . . .
(C) (€) (C) (C) (C)
12V/2.4A 32 91 94 96 96
16V/2.4A 34 96 98 103 102
24V/[2.4A 32 100 103 108 107
Vout=9V
Ambient PCB IC Schottky Inductor
Vin/lout . . . . .
(C) (C) (C) (C) (C)
12V/2A 32 75 74 73 71
16V/2A 35 83 84 86 85
24V[2A 34 91 92 95 92
Vout=12V
Ambient PCB IC Schottky Inductor
Vin/lout . . . . .
(C) (€) (C) (C) (C)
12V/2A 36 71 74 65 71
16V/2A 37 80 84 79 82
24V/[2A 38 91 97 91 94
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EMI TEST

Output=5V
Vin=12V Output 5V2.4A Horizontal
Data: 23
a0, Level (dBuVim|
70)
B0)
50) EN 55022 CLASS B
40)
30) A
20
10)
Y30 100, 200, 300, 400. 500, 600, 700, B00. a00, 1000
Frequency (MHz)
Site : chamber
Condition : EN 55022 CLASS B 3m VULB316@ HORIZONTAL
EUT :
Model Name : 5
Temp/Humi : 25°C f 53 %
Power Rating: AC 230V/58Hz
Mode 2
Memo
ReadAntenna Cable Preamp Limit Over
Freq Level Factor Loss Factor Level Line Limit Remark Factor
MHz  dBuV  dB/m dB dB dBuV/m dBuV/m dB dB/m
1 55.22 16.32 12.46 1.8@ 0.3 29.72 40.00 -18.28 Peak 13.48
2pp 124.89 21.86 12.27 1.51 0.8 35.64 48.88 -4.36 Peak 13.78

Vin=12V Output 5V2.4A Vertical
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Data: 22
ecLe\.leI (dBuV!m}
70
60|
50 EN 55022 CLASS B
40
Lt P | i “
" i A
30 z
20)
0|
30 100, 200. 300, 4400. 500, finn, 700, 800, 400, 1000
Frequency (MHT}
Site : chamber
Condition : EN 550822 CLASS B 3m VULB9160 VERTICAL
EUT :
Model Name : G5
Temp/Humi : 2572 f 53 %
Power Rating: AC 23@V/58H:z
Mode z
Memo
ReadAntenna C(able Preamp Limit  Over
Freq Level Factor Loss Factor Level Line Limit Remark Factor
MHz  dBuV  dB/m dB d8 dBuV/m dBuV/m dB dB/m
1pp 55.22 17.71 12.42 1.8@ 0.8@ 31.11 40.80 -8.89 Peak 13.48
2 123.12 15.33 12.27 1.5@ 0.@ 29.19 46.89 -18.90 Peak 13.:77
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Output=9V

Vin=12V Output 9V2.4A Horizontal

Data: 24
echel:dBuV'm}
70)
60)
50) EN 55022 CLASSE
Y N I
i R LA, e
30 2 W
20
10}
oo 100, 200, 300, 400. 500, 600, T00. B00. 800, 1000
Frequency (MHz}
Site : chamber
Condition : EN 55822 CLASS B 3m VULBS16© HORIZOMTAL
EUT 5
Model Name : 7
Temp/Humi : 25°C f 53 %
Power Rating: AC 230V/58Hz
Mode e
Memo
ReadAntenna Cable Preamp Limit  Over
Freq Lewel Factor Loss Factor Lewel Line Limit Remark Factor
MHz  dBuV  dB/m ds dg8 dBuV/m dBuV/m dB dB/m
1 pp 73.65 19.13 59.87 1.12 0.80 308.12 406.80 -9.88 Peak 18.99
2 133.79 12.29 12.92 1.61 ©.8@ 26.82 40.89 -13.18 Peak 14.53
Vin=12V Output 9V2.4A Vertical
Data: 25
0 Level [dBuV!im}
70|
60|
50) EN 55022 CLASSE
40| ! S
ik o .
30| 1 2
20|
10)
o 100, 200. 300, 400. 500. 600, F00. 800, 800, 1000
Frequency (MHT}
Site : chamber
Condition : EN 55822 CLASS B 3m VULBS16@ VERTICAL
EUT E
Model MName : 7
Temp/Humi : 35°C f 53 %
Power Rating: AC 23@V/58Hz
Mode z
Mamo
Readfntenna Cable Preamp Limit Over
Freq Level Factor Loss Factor Level Line Limit Remark Factor
MHz  dBuwW  dB/m dB d8 dBuV/m dBuV/m dB dB/m
1 73.65 16.66 9.87 1.12 6.80 27.68 40.80 -12.32 Peak 16.99
2pp 133.79 13.58 12.92 1.61 0.B@ 28.03 40.80 -11.97 Peak 14.53
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Schematic

PDC is highvout=12V 1275V v

PDC is low, Vout=9V: [®1®

PDC is floatVout= 5V J1 —

R54ZD
470Kk 3.3

—n—

c5 R2
21F25/ 0Q
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Bill of Materials

Item Designator QTY Description Package MFR
1 L1 1 Ch.oke Coil, Dip,T9*5*4mm,
phi=0.55mm, L=47uH
2 D1 1 Schottky Diode, SK54BL, 40V/5A SMB Panijit
3 C1 1 Electrolytic capacitor, 47uF/35V , 6.3x8mm Koshin
4 Cc2 1 Ceramic capacitor, 10uF/35V, X7R 1206 Murata/TDK
5 C3 1 Ceramic capacitor, 2.2uF/35V, X7R 0805 Murata/TDK
6 C4 1 Ceramic capacitor, 2.2nF/25V, X7R 0603 Murata/TDK
7 C5 1 Ceramic capacitor, 22nF/25V, X7R 0603 Murata/TDK
8 C6 1 Ceramic capacitor, 22uF/16V, X7R 0805 Murata/TDK
9 C7 1 Ceramic capacitor, 10uF/16V, X7R 0805 Murata/TDK
10 C8 1 Electrolytic capacitor, 220uF/16V 7x11.5mm HUAKAI
11 C9 1 Ceramic capacitor, 2.2uF/16V, X7R 0603 Murata/TDK
12 F1 T Haahs 1206 | Murata/TDK
( Replaced by 0Q 0805 chip resistor )
13 R1 1 Chip Resistor, 5.1Q, 1/8W, 5%, 0805 Murata/TDK
14 R2 1 Chip Resistor, 0Q, 1/10W, 5%, 0603 Murata/TDK
15 R3/R4 2 Chip Resistor, 50mQ, 1/4W, 1% 1206 Murata/TDK
16 R5 1 Chip Resistor, 470K, 1/10W, 5% 0603 Murata/TDK
17 ZD1 1 Zener diode,MMSZ5226BS,3.3V SOD-323 Panjit
18 U1 1 IC, ACT4529YH-T1011 SOP-8-EP ACT
19 uSB 1 USB Rev: A
20 PCB 1 ACT4529 20160621
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