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VAT
AL % Thesg VA
GND3 Power ground pin of CH3. 1
FB3 Feedback input of CH3. Connect to output voltage with a resistor divider. 2
VCC Input supply pin for internal control circuit. 3,20
AGND Analog ground pin. 418, 21
FB2 Feedback input of CH2. Connect to output voltage with a resistor divider. 5
GND2 Power ground pin of CH2. 6
LX2 Interngl MOSFET switching output of CH2. Connect LX2 pin with,a low 7
pass filter circuit to obtain a stable DC output voltage.
VIN? Power input pin.of CH2. Recom.mended to use a 10uF,MLCEC capacitor 8
between VIN2 pin and PGND2 pin.
EN2 CH2 turns on/turns off control input. Don’t leavethisypinifloating. 9
EN1 CH1 turns on/turns off control input. Don’t leave-this pin floating. 10
VINL Power input pin.of CH1. Recom.mended to use aylOuF MLCC capacitor 11
between VIN1 pin and PGND1 pin.
LX1 Interngl MO_SFI_ET switching output’of CHLs,../Connect LX1 pin with a low 12
pass filter circuit to obtain a stable DC output voltage.
GND1 Power ground pin of CH1. 13
FB1 Feedback input of CH1. Connect to output voltage with a resistor divider. 14
NC No connect. 115; 112
EN3 CH3 turns on/turn$yoff control input. Don’t leave this pin floating. 22
VIN3 Power input pin_of CH3. Recom.mended to use a 10uF MLCC capacitor 23
between VIN3 pin and PGND3 pin.
LX3 Interngl MO_SFET switching output of CH3. Connect LX3 pin with a low 24
passfilter circuit to obtain a stable DC output voltage.
Exposed , (Fhe /Exposed Pad must be spldere;d to a large PCB copper plane and o5
Pad connected to GND for appropriate dissipation.
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HX RABESH
2H v
Input Voltage (Vving, Vvinz, Vving, Vvece) -0.3V to +6.5V
LX Pin Voltage (Vix1, Vix2, Vixz) -0.3V to Vynxt+0.3V
All Other Pins Voltage -0.3V to +6.5V
Ambient Temperature operating Range (T,) -40°C Q@C

Maximum Junction Temperature (T jmax) %E C
Lead Temperature (Soldering, 10 sec) \ 60°C
Storage Temperature Range (Ts) '&& to +150°C

Note (1):Stresses beyond those listed under "Absolute Maximum Ratings” may cause perman
Exposure to “Absolute Maximum Ratings” conditions for extended periods may,
lifetime.

ge to the device.
vice reliability and

y

SRS nuka

QFN 4x4-24 Thermal Resistance (8;c) /\ N 7.5°C/W
QFN 4x4-24 Thermal Resistance (8;4) 50°C/W
QFN 4x4-24 Power Dissipation at Ta=25°CAPpmax) 2.5W

Note (1): Pomax is calculated according to the formula: =(Tamax-Ta) Bsa.

Input Voltage (Vvia, @ vings Vvece) +2.7V 1o +5.5V

Junction Temwa e Range (T;) -40°C to +125°C

AASJ
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Input Supply Voltage

Vuinx=3.6V, Vycc=3.6V, Ta=25°C, unless otherwise noted

3 EHEESHEREHEH

ALK

Input Voltage Vinx 2.7 55 \%
Control Circuit Input \
Voltage Vvee 2.7 .5.5%
Buck Regulator 1
Shutdown Supply Current Isp Ven = OV
Quiescent Current lg Egg(—jswnchmg, No uA
UVLO Threshold VUVLO Vvin RIS|ng Vv
UVLO Hysteresis Vuvryst A
Output Load Current lLoap 3 A
Reference Voltage VRrer Gf’ 0.588 0.6 0.612 V
Switching Frequency Fsw ILOAVAO(@ 15 2 MHz
Short Frequency Fsw-siort Vo ~ =0 j 300 KHz
PMOS Current Limit lum-p 4 5 A
PMOS On-Resistance Ros(ony-p = 100mA 90 mQ
NMOS On-Resistance Ap = 100mA 85 mQ
Enable Pin Input Low
Voltage 0.4 v
Enable Pin Input High
Voltage VenH 2 v
Maximum Duty '@ Dwax 100 %
Buck Regul
Shutdo Current lsp Ven = OV 0.1 1 uA
t Current lo Non-switching, No 40 80 UA
) Load
UVLO Threshold VUVLO VVIN RISIng 1.9 2.1 2.3 V
UVLO HyStereSiS VUVHYST 0.1 Vv
Output Load Current lLoap 2 A
Reference Voltage VRer 0.588 0.6 0.612 \%
Switching Frequency Fsw lLoap = 100mA 1 1.5 2 MHz
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Vuinx=3.6V, Vycc=3.6V, Ta=25°C, unless otherwise noted

ALK

Vour = OV

I:SW—SHORT

Short Frequency

PMOS Current Limit lump 4

PMOS On-Resistance Rosonye lLoan = 100mA

NMOS On-Resistance Rbsony-n lLoap = 100mMA

Enable Pin Input Low Vel

Voltage

Enable Pin Input High Ver, >

Voltage EN-H

Maximum Duty Cycle Duax 10 %
Thermal Shutdown

Threshaid o Tore 165 "
hamageon T | o o
Note (1): MOSFET on-resistance specifications are guaranteed by correlation to wafer level measurements.

(2): Thermal shutdown specifications are guaranteed b elation to the design and characteristics analysis.
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ViN=5Y, VVCC=5V1 VOUT1=1-2V1 VOUT2=1-5Vs VQUT3=3.3V, L1=1.5uH, L2=1.5UH, L3=1.5UH, TA=25°C,
unless otherwise noted
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Vin=5V, Vycc=5Y, Vout1=1.2V, Vouro=1.5V, Vourz=3.3V, L1=1.5uH, L2=1.5uH, L3=1.5uH, T,=25°C,
unless otherwise noted
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PFM/PWM Operation

Each of the buck regulators can be operated at PFM/PWM mode. If the output current is less than
150mA (typ.), the regulators automatically enters the PFM mode. The output voltages and output
ripples at PFM mode are higher than the output voltages and output ripples at PWM mode. But at
very light load, the PFM mode operation provides higher efficiency than PWM mode operation.

Enable Control

The EA3059C is a high efficiency Power Management IC which is designed for IPC applications, It
incorporates three 1A synchronous buck regulators and can be controlled by individual EN, pins.
The start-up time for each channel can be programmed by using the circuit shown as below.:

VINX
é 5V
VINX §100KQ
ENXQ—s
——10nF~100nF
GND
EA3059C =

180° Phases Shifted Architecture

In order to reduce the input ripple current, the EA3059C applied 180° phases shifted architecture.
Buckl and Buck3 have the same phase and'Buck2 is 180° out of phase. This architecture allows
the system board has less ripple current, and thus can reduce EMI.

Over Current Protection

The EA3059C internal three regulators have their own cycle-by-cycle current limit circuits. When
the inductor peak current exceeds the current limit threshold, the output voltage starts to drop until
FB pin voltage is below the threshold, typically 30% below the reference. Once the threshold is
triggered, the switchingsfrequency is reduced to 300KHz (typ.).

Thermal Shutdown

The EA3059C will automatically disabled if the die temperature is higher than the thermal shutdown
threshold point.**To avoid unstable operation, the hysteresis of thermal shutdown is about 30°C.

1 FRABUITAT© 2014 Hf S A HEL i Ve T (L) A7 R 2 ] Ver. 1.1
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Output Voltage Setting
Each of the regulators output voltage can be set via a resistor divider (ex. R1, R2). The output

voltage is calculated by following equation:

Vout1=0.6 x& +0.6 V
R2

L1
VOuUT1 1.5uH
1.2V ) LX1
R1 c10
100KQ [ 220pF
OFB1
R2
100KQ GND

EA3059C

The following table lists common output voltage and the corresponding’R1, R2 resistance value for
reference.

BWHEE 4 EHFE R1 4y IS HLFH R2 753

3.3V 510KQ 110KQ 1%
1.8v 200KQ 100KQ 1%
1.5v 150KQ 100KQ 1%
1.2v 100KQ 100KQ 1%

Input / Output Capacitors Selectign

The input capacitors are used’toysuppress the noise amplitude of the input voltage and provide a
stable and clean DC input to /the device. Because the ceramic capacitor has low ESR
characteristic, so it is suitable,for input capacitor use. It is recommended to use X5R or X7R
MLCC capacitors in .erderyto have better temperature performance and smaller capacitance
tolerance. In order to suppress the output voltage ripple, the MLCC capacitor is also the best
choice. The suggested part numbers of input / output capacitors are as follows:

ik s L RrESH

C2012X5R1A106M

TPK C3216X5R1A106M 10uF 10V X5R 1206
TDK C2012X5R1A226M 22uF 10V X5R 0805
TDK C3216X5R1A226M 22uF 10v X5R 1206

Output Inductor Selection

The output inductor selection mainly depends on the amount of ripple current through the inductor
Al.. Large Al_ will cause larger output voltage ripple and loss, but the user can use a smaller
inductor to save cost and space. On the contrary, the larger inductance can get smaller Al_ and

Ver. 1.1 RBUFT A © 2014 H U g HL B (1) A BR A 12
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thus the smaller output voltage ripple and loss. But it will increase the space and the cost. The
inductor value can be calculated as:

Vpewr —Vour  Vour
= X

AlLxFsw  Vpwr
For most applications, 1.0uH to 2.2uH inductors are suitable for EA3059C.

Power Dissipation

The total output power dissipation of EA3059C should not to exceed the maximum 6W range. The
total output power dissipation can be calculated as:
Pob (total) = Vout1x lout1+ Vourz x loutz + Vouts x louts

PCB Layout Recommendations

Layout is very critical for PMIC designs. For EA3059C PCB layout considerations, please refer to
the following suggestions to get best performance.

P Itis suggested to use 4-layer PCB layout and place LX plane and/6utput-plane on the top
layer, place VIN plane in the inner layer.
The top layer SMD input and output capacitors ground plane sheuld be connected to the
internal ground layer and bottom ground plane individually,byausing vias.
The AGND should be connected to inner ground layeridirectly by using via.
High current path traces need to be widened.
Place the input capacitors as close as possible te_the VINx pin to reduce noise
interference.
Keep the feedback path (from Vourx to FBX) dway from the noise node (ex. LXX). LXx is a
high current noise node. Complete thedayout by=using short and wide traces.
The top layer exposed pad ground plane should be connected to the internal ground layer
and bottom ground plane by using a number of vias to improve thermal performance.
Place the input capacitors as close as possible to the VINx pin to reduce noise
interference.

vV vV VvV VvV VY

13 BT © 2014 HRUER 8 AL it e T (LR i) A R 2 ] Ver. 1.1



EVER
EA3059C 88. NNNLOG
3 EEBEHAEEEELH 5
HERE
QFN 4mm x 4mm-24 Package
| : | 000000
O |:| e——M —| |:|
[ L:I
|:| N|:I S
e - lD \
[ [
|:|_+_ [ Ij (b
ERERERERRER

-—r>|0|<— > Q
Top View Recommended @Qﬂtem
IR \b

Sl

EjEpEpEgERn
MOnnnml
%Iﬂ
%F_

A
Bottom View % Side View

®% s B

A 0.18 0
C 0.45 eSS
D
E

Unit: mm

M
N
3.95 " 4.05 o)
3] 4.05 P 0.80
Q
R
S

D1 . 2.70
E1 4% 2.70

b, 035 0.45 4.70
0.70 0.90
1 0.17 0.25

H2 0.00 0.05

Ver. 1.1 RALHTAH © 2014 H RS e B i B (LI ) IR A ] 14



