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Description

The EJW5057C is a current mode monolithic buck voltage converter. Operating with an input range of 4.5V-
17V, the EJW5057C delivers 3A of continuous output current with two integrated N-Channel MOSFETs. At light
loads, regulators operate in low frequency to maintain high efficiency and low output ripple. The EJW5057C
guarantees robustness with short circuit protection, thermal protection, current run-away protection, and input
under voltage lockout. The EJW5057C is available in a 6-pin SOT23-6 package, which provides a compact
solution with minimal external components.

Features

€4.5V to 17V operating input range 3A output current
€ Up to 93% efficiency

@ High efficiency at light load

@ Fixed 500kHz Switching frequency

@ Input under voltage lockout

@ Start-up current run-away protection

€ Over current protection and Hiccup

& Thermal protection

@ Available in SOT23-6 package

Applications

@ Distributed Power Systems

@ Networking Systems

@FPGA, DSP, ASIC Power Supplies
@ Green Electronics/ Appliances

& Notebook Computers

Typical application

3A Step Down Regulator
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Ordering/Marking Information

EJW5057C XX X X

I —L> R : Tape & Reel

Package Type : F : Pb Free
B3 : SOT23-6 G : Green

Device Marking Package Information

K7 : Product code

X @ Internal control Code
EJW5057CB3XR ‘\](\vaﬁi( SOT23-6 | Y : Year Code

W : Week Code
LLL : Lot number

Pin Configurations

TOP VIEW
BST| 1 6 | sw
aND [ 2| 5 | vIN
FB| 3 4 | EN
SO0T23-6

Absolute Maximum Ratings®
VIN, EN PIN Skttt ettt a bt a e e bt e e e e e e nanes -0.3V to 20V
L] PP PEERRRR. -0.3V(-4.5V for 10ns) to 20V(22V for 10ns)
B ST PN ettt SW-0.3V to SW+5V
F |0 =T T oL RPN -0.3Vto 6V
[ Tod T o T =T 0] o T2 T ) P PRSP 150°C
[I=T=To B LT o g oT=T = LU= PO PT PRI 260°C
ESD Susceptibility (Human Body MOGEI) .......cooiiiiiiiiiiiiie et 2kV

Recommended Operating Conditions

INPUL VORAGE VIN ettt e e rb e e e et e e e e st b e e e e e e e nnnees 4.5V to 17V

OULPUL VOITAIGE VOUL ...ttt e st e e e et b e e e e e anbre e 0.6V to VIN-3V
a.M eJC

Thermal Performance®

ST N 72 F TS STS 220....130°C/W

Note :

1) Exceeding these ratings may damage the device.

2) The EJW5057C guarantees robust performance from -40°C to 150°C junction temperature. The junction
temperature range specification is assured by design, characterization and correlation with statistical process
controls.

3) The EJW5057C includes thermal protection that is intended to protect the device in overload conditions. Thermal
protection is active when junction temperature exceeds the maximum operating junction temperature. Continuous
operation over the specified absolute maximum operating junction temperature may damage the device.

4) Measured on JESD51-7, 4-layer PCB
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Electrical Characteristics viN=12v, TA=25°C Unless otherwise stated
ltem Symbol Conditions Min. Typ. Max. Unit
VIN Under Voltage Lock-out Threshold ViN_MIN V) rising 4.2 4.45 V
VIN Under voltage Lockout Hysteresis®) | Vin_min_nvsT 300 mV
Shutdown Supply Current Isp Ven=0V 0.1 1 MA
Supply Current lo Ven=5V, V=12V 100 130 HA
Feedback Voltage Ves 4.5V<Vy <17V 588 600 612 mV
Top Switch Resistanced) Ros(onT 90
Bottom Switch Resistance5) Rosone 50
Top Switch Leakage Current ILeak_ToP V'N:{Z\V/V’:\SE\’/“ZOV’ 0.1 1 HA
Bottom Switch Leakage Current |LeaK_BOT V.N=\1/Z\A\//,=\1/7E\N/=OV, 0.1 1 HA
Top Switch Current LimitS) lLim_Top Minig;greDuty 3.6 4.5 5.4 A
Switch Frequency Fsw 375 500 625 kHz
Minimum On Time5) Ton_min 120 ns
Minimum Off TimeS) Torr_min Vep=0.4V 150 ns
EN high level input voltage VEN H VEp rising 1.5
EN low level input voltage VEN L Vey falling 1
Soft-Start Time®) tss 1 ms
Thermal Shutdown5) Trsp 165 °C
Thermal Shutdown hysteresis®) Trsp_vst 20 °C

Note :
5) Guaranteed by design.
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EJW5057C

Pin Description

Pin Name Description

1 BST Bootstrap pin for top switch. A 0.1uF or larger capacitor should be connected between this
pin and the SW pin to supply current to the top switch and top switch driver.

2 GND Ground.

3 B Output feedback pin. FB senses the output voltage and is regulated by the control loop to
0.6V. Connect a resistive divider at FB.

4 EN Drive EN pin high to turn on the regulator and low to turn off the regulator.

5 VIN Input voltage pin. VIN supplies power to the IC. Connect a 4.5V to 17V supply to VIN and
bypass VIN to GND with a suitably large capacitor to eliminate noise on the input to the IC.
SW is the switching node that supplies power to the output. Connect the output LC filter from

6 SW
SW to the output load.

Block Diagram

Current +
Ramp
+ Current
_/'" Sensor
Oscillator
CLK =
3.7-"\.-'¥
[ ] sst
}_‘
Internal Current t
SoftStan " Comparator D B
Emor Logic
0.6v * Amplfier Control
CL 3.7V LDO — J /
Current
Sensor
-
1.45V \ = =
N[ —
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Typical Performance Characteristics

Vin =12V, Vout = 3.3V, L = 4.7uH, Cout = 22puF, TA =+25°C, unless otherwise noted

Steady State Test Startup through Enable Shutdown through Enable
YIN=12V, Vout=3.3V VIN=12V, Vout=3.3V YIN=12V, Vout=3.3V
lout=34A lout=3A(Resistive load) lout=3A (Resistive load)
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Figure 1. EfﬂEiEﬂC}f vs Load Current FigUI'E‘ 1. EfﬁCiE‘l"IE':.-' vs Load Current
{Vout=3.3V, L=4.7uH) (Vout=5v, L=4 TuH)

Functional Description
The EJW5057C is a synchronous, current-mode, step-down regulator. It regulates input voltages from 4.5V to 17V down to an
output voltage as low as 0.6V, and is capable of supplying up to 3A of load current.

Current-Mode Control

The EJW5057C utilizes current-mode control to regulate the FB voltage. Voltage at the FB pin is regulated at 0.6V so that by
connecting an appropriate resistive divider between VOUT and GND, designed output voltage can be achieved.

PFM Mode

The EJW5057C operates in PFM mode at light load. In PFM mode, switch frequency decreases when load current drops to
boost power efficiency at light load by reducing switch-loss, while switch frequency increases when load current rises,
minimizing output voltage ripples.

Internal Soft-Start.

Soft-Start makes output voltage rising smoothly follow an internal SS voltage until SS voltage is higher than the internal
reference voltage. It can prevent overshoot of output voltage when startup.

Power Switch

N-Channel MOSFET switches are integrated on the EJW5057C to down convert the input voltage to the regulated output
voltage. Since the top MOSFET needs a gate voltage greater than the input voltage, a boost capacitor connected between
BST and SW pins is required to drive the gate of the top switch. The boost capacitor is charged by the internal 3.7V rail when
SW is low.

Vin Under-Voltage Protection

Aresistive divider can be connected between Vin and GND, with the central tap connected to EN, so that when Vin drops to
the pre-set value, EN drops below 1.2V to trigger input under voltage lockout protection.

Output Current Run-Away Protection

At start-up, due to the high voltage at input and low voltage at output, current inertia of the output inductance can be easily built
up, resulting in a large start-up output current. A valley current limit is designed in the EJW5057C so that only when output
current drops below the valley current limit can the top power switch be turned on. By such control mechanism, the output
current at start-up is well controlled.

Over Current Protection and Hiccup

EJW5057C has a cycle-by-cycle current limit.

When the inductor current triggers current limit, EJW5057C enters hiccup mode and periodically restart the chip. EJW5057C
exits hiccup mode while not triggering current limit.

Thermal Protection

When the temperature of the EJW5057C rises above 165°C, it is forced into thermal shut-down. Only when core temperature
drops below 145°C can the regulator becomes active again.

E-CMOS Corp. (www.ecmos.com.tw) 9H30N-Rev. FO01
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Application Information
Output Voltage Set
The output voltage is determined by the resistor divider connected at the FB pin, and the voltage ratio is:

o Ro
Y I"B ¥ |: :':_.-l\ I ].‘?_‘.:' + 11?

Lh ]
3

i

where VFB is the feedback voltage and VOUT is the output voltage.
Choose R2 around 10kM, and then R3 can be calculated by:

VouT :
Re =Ry (—— — 1)
- = 0. BV
Too large resistance and the following table lists the recommended values.
VouTt(V) R2(kQ) R3(kQ)

1.2 102 102
33 11 499
5 15 110

Input Capacitor
The input capacitor is used to supply the AC input current to the step-down converter and maintaining the DC input voltage.
The ripple current through the input capacitor can be calculated by:

l l 1'“:[:'-_”1. [l 1'“:[:'-_”1. \]
Cl=LLOAD" [ T
LT LOAD” VIN

where ILOAD is the load current, VOUT is the output voltage, VIN is the input voltage.

Thus the input capacitor can be calculated by the following equation when the input ripple voltage is determined.
ILoap  Vout [/1 Vour

Ls AV IN VN

[:J_=

VIN

where C1 is the input capacitance value, fs is the switching frequency, AVIN is the input ripple voltage.

The input capacitor can be electrolytic, tantalum or ceramic. To minimizing the potential noise, a small X5R or X7R ceramic
capacitor, i.e. 0.1uF, should be placed as close to the IC as possible when using electrolytic capacitors. A 22~66uF ceramic
capacitor is recommended in typical application.

Output Capacitor
The output capacitor is required to maintain the DC output voltage, and the capacitance value determines the output ripple
voltage. The output voltage ripple can be calculated by:
LY (7 P |
- o "OUT ’ 1
ﬁ'nf'rll...l.=._..[l — — ‘{]{EL\]{ +—
R 'IN )\ 8-f5-C2)
where C2 is the output capacitance value and RESR is the equivalent series resistance value of the output capacitor.
The output capacitor can be low ESR electrolytic, tantalum or ceramic, which lower ESR capacitors get lower output ripple
voltage. The output capacitors also affect the system stability and transient response, and a 22~66Uf ceramic capacitor is
recommended in typical application.
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Inductor
The inductor is used to supply constant current to the output load, and the value determines the ripple current which affect the

efficiency and the output voltage ripple. The ripple current is typically allowed to be 40% of the maximum switch current limit,
thus the inductance value can be calculated by:

Lo —out () o
fs-AlL VIN

where VIN is the input voltage, VOUT is the output voltage, fs is the switching frequency, and AIL is the peak-to-peak inductor
ripple current.

External Bootstrap Capacitor

A bootstrap capacitor is required to supply voltage to the top switch driver. A 0.1uF low ESR ceramic capacitor is
recommended to connected to the BST pin and SW pin.

PCB Layout Note

For minimum noise problem and best operating performance, the PCB is preferred to following the guidelines as reference.
1. close to EJW5057C (VIN pin and PGND) as possible to eliminate noise at the input pin. The loop area formed by input
capacitor and GND must be minimized.

2. Put the feedback trace as far away from the inductor and noisy power traces as possible.

3. The ground plane on the PCB should be as large as possible for better heat dissipation.

Figurel. PCB Layout Recommendation

External Components Suggestion

Vout

VouT(V) R2 (kQ) R3 (kQ) L(uH) Cout(uF)

1 10.2 6.8 22-47 44~66 /" 23

1.2 10.2 102 22-47 44~66

15 10 15 22-47 44~66 B |

25 10 316 22-47 22~66 R2

33 1 499 47 2266

5 15 110 47 22~66
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Reference Design
Reference 1
Vour: 3.3V
|OL_IT . 0~3A

Cz 100nF
‘ L 4 7pH
Vin Vout
VIN BST sSW 3 3V/3A
R1
100k
e = EN FB
22uF
C2
22UF*2
O
Reference 2
Vour: 3V
IC]LIT . 0~3A
Cz 100nF
‘ L47pH Vout
Vin ou
VIN BST sSW EV/3A
R1
100k
. EN FB
22uF
C2
22uF*2
¢
- -
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Package Outline

S0T23-6
UNIT: mm
D MILLIMETER
[ | , SYMBOL
. R I.' | MIN | NOM | MAX
i |
\ ] ftz i _)/r !. N ‘ A 1.05 .15 125
' ] —— l PR SN i —
Al ! L_LJ f Al 0 0.05 0,15
A2 095 1,05 1.20
- b 0.20 040 0,60
El El El c 0.05 — 0.21
-1 D 272 | 292 | 312
E 260 280 3.00
El E El 1.40 1.60 1.80
e 095 (BSC)
L 030 | 045 .60
% : r | = | &
b e
E-CMOS Corp. (www.ecmos.com.tw) 9H30N-Rev. FO01

10/10



