EUP2627

EUTECH

MIC.ROFI FCTRONICS

DESCRIPTION

With an internal 3.5A, 160 MOSFET, it can

12V at up to 500mA output current from a 5V supflle
selectable 620kHz and 1.25MHz allows smaller inosct
and faster transient response. An external comfiengan
in setting

gives the wuser greater flexibility
compensation allowing the use of low ESR Cer
capacitors. Soft-start

during start-up.

When shut down, it draws 10pA of current

is controlled with an exérn
capacitor, which determines the input current ramafe

620kHz/1.25MHz Step-up DC/DC Converter

FEATURES
The EUP2627 is a high performance current mode, PWM g
step-up converter with pin selectable operatinguency.

generate

loop
amipuatu

and can

operate down to 2.5V input supply. These featuteaga
with 1.25MHz switching frequency makes it an ideal AppL|CATIONS

device for portable equipment and TFT-LCD dis

The EUP2627 is available in an 10-pin TDFN and MSOP

(EP) packages. The device is specified for op
the full -40°C to +85°C temperature range.

Typical Application Circuit

VIN

plays. o

arabioer

90% Efficiency

3.5A, 160n%2 Power MOSFET

2.5V to 5.5V Input Range

Adjustable Output Voltage up to 28V
620kHz/1.25MHz Switching Frequency Selection
Adjustable Soft-Start

Internal Thermal Protection

Small TDFN-10 and MSOP-8 (EP) Packages

RoHS Compliant and 100% Lead (Pb)-Free
Halogen-Free

TFT-LCD Displays
DSL Modems
Set-Top Boxes
PCMCIA Cards
Portable Equipment
Handheld Devices
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Typical Application Circuit (continued)
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Pin Configurations

Figure 2. Multiple-Output TFT LCD Power Supply

EUP2627
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Package Pin Configurations Package Pin Configurations
Type Type
(TOP VIEW) (TOP VIEW)
°
cowp[1] @ T | L10] ss comP | 1 A : ss
! ! I I
L _ — | |
FB[2] | | T9]FsEL | |
! \ MSOP-8 FB | 2 | V|7 | eseL
TOFRNA0 1 Gtay | memars | (51w (EP) pad
i | SHDN | 3 : : 6 | Vin
GND[4] | | L7]sw ! !
eND[51 ) 1 rg]sw exo| 4 | | b5 |sw
Pin Description
PIN | TDFN-10 | MSOP-8 (EP) DESCRIPTION
Compensation pin. Output of the internal error afigpl Capacitor and resistg
COMP 1 1 .
from COMP pin to ground.
FB 5 5 Voltage feedback pin. Internal reference is 1.24WNNNAL. Connect &
resistor divider from ¥ur. Vour=1.24V (1+R/Ry).
SHDN 3 3 Shutdown control pin. PullSHDN low to turn off the device.
GND 4.5 4 Analog and power ground.
SW 6.7 5 Power switch pin. Switch connected to the draintloé internal powe
' MOSFET.
VN 8 6 Analog power input pin.
FSEL 9 7 Frequency select pin. When FSEL is connected to GMitiching frequency i
set to 620kHz. When connected tg Mswitching frequency is set to 1.25MHz
SS 10 8 Soft-start control pin. Connect a capacitor to oarthe converter start-up
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EUP2627

Ordering Information

Order Number Package Type Marking Operating Temperatire Range
XXXXX o o
EUP2627JIR1 TDFN-10 P2607 -40 °C to +85°C
XXXXX o o
EUP2627MIR1 MSOP-8 (EP) P2607 -40 °C to +85°C

EUP2627 (0 OO O O

Lead Free Code
1: Lead Free, Halogeee O: Lead

Packing
R: Tape & Reel
Operating temperature range
I: Industry Standard
Package Type
J : TDFN
M: MSOP
Block Diagram
ENABLE Sar
COMPARATOR e
VIN REFERENCE
GENERATOR BIAS 2
SHUTDOWN
& START UP SS
COMP Y } CONTROL
ERROR
AMPLIFIER ERROR
o COMPARATOR sSw
FB o
CONTROL
1.24V + AND DRIVER I N
LOGIC
CLOCK
J — GND
FSEL OSCILLATOR CURRENT —
SENSE
Figure 3.
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EUP2627

Absolute Maximum Ratings

] VN 6V
m  SW \oltages 30V
m  FB \oltage 6V
[ SHDN \oltage 6V
m  Junction Temperature 150°C
m  Lead Temp (Soldering, 10sec) --- 300°C
m  Thermal Resistance

051 (MSOP-8_EP) 70°C/W

0;a (TDFN-10) 69°C/W
m  ESD Ratings

Human Body Model 2kV

Operating Conditions

m  Operating Temperature -40°C to +85°C
m  Supply Voltage 2.5V to 5.5V
m  SW \oltage Max 28V

Electrical Characteristics
Vin=VSHDN=3V. T,=-40°C to +85°CTypical values are ata,F+25°C.Unless otherwise noted.

Symbol Parameter Conditions Min, EUTI;;Z)?Z?Max. Unit
VN Input Voltage Range Vour<18V 2:5 >-5 \Y;
18V< Voyr<24V 4.0 5.5
UVLO |VIN Undercoltage Lockout \S/Tgvggmg'ggn‘;@w;grtehs'; level.l 192 | 215 | 235 | v
FB=2V (Not Switching) 0.5 0.8 mA
lo Quiescent Current FB=0V ( Switching) 15 2 mA
Vsppn=0V 0.1 10 HA
VEg FB Regulation Voltage 1.20 | 1.24 | 1.27 \Y
Is FB Input Bias Current M=1.24V 100 250 nA
%Ves/  |FB Line Regulation 2.5¥V|y<5.5V 0.08 | 0.15 | %/V
%Ves/  |FB Load Regulation Yu=8V,lload=30mA t0200 mA 6.7 mV/A
gm Error Amp Transconductance |AI=4pA 20 45 95 | umho
Ay Error Amp Voltage Gain 500 VIV
. FSLCT=Ground 500 | 620 | 740 | kHz
Fs Switching Frequency
FSLCT=Vi\ 900 | 1250 | 1500 | kHz
Dmax Maximum Duty Cycle 94 %
lcl Switch Current Limit 55% Duty Cycle 2.6 3.5 A
Rpson  |Switch MOSFET On Resistancg syE500mA 0.16 | 0.35 Q
I Switch Leakage Current M=20V 0.2 20 pA
Iss Charge Current =0V 3 5 8 pA
Vi SHDN, FREQ Input Low Voltage 0.5 \Y
VK SHDN, FREQ Input High Voltage 2 Y
lester |FSLCT Pull Down Current 2.4 5.5 8.2 pA
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EUP2627

Typical Operating Characteristics

95

620kHz Efficiency vs. Load Current
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EUP2627

620kHz Non-switching IQ vs. Input Voltage
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EUP2627

Application Information

Boost Converter Operations

In steady state operating and continuous conductiode
where the inductor current is continuous, the boost
converter operates in two cycles. During the fagtle,
the internal power FET turns on and the Schottlogeliis
reverse biased and cuts off the current flow todiput.
The output current is supplied from the output ci#ipa
The voltage across the inductor is VIN and the atolu
current ramps up in a rate of VIN/L, L is the intarce.
The inductance is magnetized and energy is storedei
inductor. The change in inductor current is:

ViN -V
Al =aT2x—IN_"OUT
L
1-D
AT2=——
F
SW

For stable operation, the same amount of energgdia
the inductor must be taken out. The change in itwtuc
current during the two cycles must be the same.

AIL+AI2=0
v
X IN +
L

D

E
SW

D Vi~V
1-D °IN_"out _,

FSW L

Output Voltage

An external feedback resistor divider is requiredivide
the output voltage down to the nominal 1.24V rafeee
voltage. The current drawn by the resistor netvatruld
be limited to maintain the overall converter efiacy.
The maximum value of the resistor network is lirditey
the feedback input bias current and the potermiahbise
being coupled into the feedback pin. SelectingnRthe
range of 10R to 50 k2. The boost converter output
voltage s determined by the relationship:

R

X 1+—1

R
2

The nominal VFB voltage is 1.24V

| =
L(PEAK)

Inductor Selection

The inductor selection determines the output ripple
voltage, transient response, output current caipakdind
efficiency. Its selection depends on the input agydt,
output voltage, switching frequency, and maximurtpati
current. For most applications, a 4.7uH inductor is
recommended for 1.25MHz application and a 10uH
inductor is recommended for 620kHz application. The
inductor maximum DC current specification must be
greater than the peak inductor current requiredthzy
regulator. The peak inductor current can be catedla

| xV
ouT

\%
IN

vV x(V
IN

LxV
ouT

ouT | 1/2 x

x FREQ

Output Capacitor

Low ESR capacitors should be used to minimized the
output voltage ripple. Multilayer ceramic capacit¢K5R

and X7R) are preferred for the output capacitorsabse

of their lower ESR and small packages. Tantalum
capacitors with higher ESR can also be used. Thgubu
ripple can be calculated as:

| xD
ouT

F xC
SW (0]

+1 x ESR
ouT

AV
O

Choose an output capacitor to satisfy the outiei and
load transient requirement. A 10uF to 22uF ceramic
capacitor is suitable for most application.

For noise sensitive application, a 0.1uF placepairallel
with the larger output capacitor is recommendecktihice
the switching noise coupled from the SW switchiogl@&

Schottky Diode

In selecting the Schottky diode, the reverse brdakn
voltage, forward current and forward voltage dropsin

be considered for optimum converter performances Th
diode must be rated to handle 3.5A, the currenit loh

the EUP2627. The breakdown voltage must exceed the
maximum output voltage. Low forward voltage drapy|
leakage current, and fast reverse recovery wilp bk
converter to achieve the maximum efficiency.

~j
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EUP2627

Input Capacitor Maximum Output Current

The value of the input capacitor depends the irgmat The output current capability of the EUP2627 is a
output voltages, the maximum output current, the function of current limit, input voltage, operating
inductor value and the noise allowed to put backhen frequency, and inductor value. The output current
input line. For most applications, a minimum 10sF i capability is governed by the following equation:
required. For applications that run close to th&imam

output current limit, input capacitor in the rargfe22pF I =] + (1/2><A| )

to 47uF is recommended. The EUP2627 is powered L L-AVG L

from the VIN. High frequency 0.1uF by-pass cap is Where:
recommended to be close to the VIN pin to reduce [L=MOSET current limit

supply line noise and ensure stable operation. || . Ay =average inductor current

Loop Compensation Al =inductor ripple current

The EUP2627 incorporates an transconductance

amplifier in its feedback path to allow the usemso Y, X[(V +V B )—V }
adjustment on the transient response and better ., _ IN O~ "DIODE ~Vy IN
regulation. The EUP2627 uses current mode control L Lx|v ¥ F
architecture which has a fast current sense loapaan O+VpioDE S

slow voltage feedback loop. The fast current feeklba
loop does not require any compensation. The slow
voltage loop must be compensated for stable operati 0.6V
The compensation network is a series RC network fro o

COMP pin to ground. The resistor sets the high FS = switching frequency, 620KHz or 1.25MHz
frequency integrator gain for fast transient reggoand I
the capacitor sets the integrator zero to ensuo lo | - _OUT
stability. For most applications,the compensatisistor L-AVG  1-D
in the range of 2K to 30K and the compensation D = MOSFET turn-on ratio:
capacitor in the range of 1nF to 10nF.

VDIODE = Schottky diode forward voltage, typically,

Vv
Soft-Start D=1- IN
The soft-start is provided by an internal 5pA cotre Vv
source charges the external CSS, the peak MOSFET OouT +V

current is limited by the voltage on the capacifdris in DIODE

turn controls the rising rate of the output voltagbe
regulator goes through the start-up sequence dsafte Layout Considerations

the SHDN pin is pulled to H. Good PC board layout and routing are required in

high-frequency switching power supplies to achigeed
regulation, high efficiency, and stability. It isr@angly
recommended that the evaluation kit PC board lasybat
followed as closely as possible. Place power coraptan
as close together as possible, keeping their tralces,
direct, and wide. Avoid interconnecting the groyids
of the power components using vias through an riater
ground plane. Instead, keep the power componeose cl
together and route them in a “star” ground configion
using component-side coper, then connect the staing
to internal ground using multiple vias.

Frequency Selection

The EUP2627 switching frequency can be user selecte
to operate at either at constant 620kHz or 1.25MHz.
Connecting FSEL pin to ground sets the PWM switghin
frequency to 620kHz. When connect FSEL high or VDD,
switching frequency is set to 1.25MHz.

Shut-Down Control

The EUP2627 shuts down to reduce the supply current
to 0.1uA when sHDNis low. In this mode, the internal
reference, error amplifier, comparators, and b@asin
circuitry turn off while the N-channel MOSFET is
turned off. The boost converter’s output is coneédb

IN via the external inductor and catch diode.

(0] |

DS2627 Verl.l Mar. 2011

EUTECH

mmmmmmmmmmm



EUP2627

Packaging Information

TDFN-10

Vo Ut =

C

A
L
[1] 1]
M‘{ = ﬁ 7]
DETAIL A
Thermal Pad Option

SYMBOLS MILLIMETERS INCHES
MIN. MAX. MIN. MAX.
A 0.70 0.80 0.028 0.031
Al 0.00 0.05 0.000 0.002
D 2.90 3.10 0.114 0.122
El 1.70 0.067
E 2.90 3.10 0.114 0.122
L 0.30 0.50 0.012 0.020
b 0.18 0.30 0.007 0.012
0.50 0.020
D1 2.40 0.094
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EUP2627

MSOP-8 (EP)
I 47
IS
- I
- Dl
i
[ S
!
v L
U U U t DETAILA A
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. A r-——T B
/ R

I
JE— L]

|

DETAIL A
Thermal Pad Option

SYMBOLS MILLIMETERS INCHES
MIN. MAX. MIN. MAX.
A - 1.10 - 0.043
Al 0.00 0.15 0.000 0.006
D 3.00 0.118
E 4,70 5.10 0.185 0.201
E1l 3.00 0.118
D1 1.28 2.30 0.050 0.091
E2 1.21 1.72 0.048 0.068
L 0.40 0.80 0.016 0.031
b 0.22 0.38 0.008 0.015
e 0.65 0.026
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