EUP3226

EUTECH 3A, Synchronous Step-Down Converter

MICROELECTRONICS

DESCRIPTION

FEATURES

The EUP3226 is a 1 MHz fixed frequency synchronous, ®
current-mode, step-down dc-dc converter capable ofg
providing up to 3A output current. The EUP3226
operates from an input range of 2.7V to 5.5V and
provides a regulated output voltage from 0.6V ta 5V @
switch improves o
efficiency and eliminates the need for an external
Schottky diode. The EUP3226 can be externally et f

either forced PWM continuous mode or pulse skipping ®
mode. Forced PWM operation provides very low output @
ripple voltage for noise sensitive applications lenhi
pulse skipping operation improves light load effiay

The internal synchronous power

by reducing switching loss.

The EUP3226 features short circuit and thermal

protection circuits to improve system

reliability.

Internally soft-start avoids input inrush currentridg
startup. The EUP3226 is available in
3mmx3mm 10-pin package with the exposed pad and
SOP-8 package with the exposed pad.

Typical Application Circuit

TDFEN

Vin OT
Cin
22uF I o

2.7V to 5.5V Input Voltage Range

High Efficiency up to 96%

3A Available Load Current

57/35m2 Integrated PFET/NFET Switches
1MHz Switching Frequency

100% Duty Cycle Low Dropout Operation
Short Circuit and Thermal Protection
Integrated UVLO and Power Good

Excellent Line and Load Transient Response

Available in 10-Pin 3mmx 3mm TDFN and
SOP-8 (EP) Packages

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

APPLICATIONS

High Performance DSPs, FPGAs, ASICs and
Microprocessors

® Base Station, Telecom, and Networking
Equipment Power Supplies
® ePC and NetPCs
L
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Figurel. TDFN-10 Typical Application Circuit
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EUP3226

Typical Application Circuit (continued)

ViNnO

Pin Configurations
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Figure2. SOP-8 (EP) Typical Application Circuit

Package Pin Configurations Package Pin Configurations
Type Type
(TOP VIEW) (TOP VIEW)
-------- ([ J
NC|i 1} Soilpvin | ——-———- =
- SNy | [2]Peno
Lx|i 2 {9 i[PVIN : |
- SKIP| 2 K IPVIN
Lot X317 | Thermaipag | [8i|SVN | SOP-8 (EP) | Thermal Pad |
|
Pe| (4 7| e i) el
_____________ . | :
EN |5 {6 [|FB Pe[a| 1 ______ | |5 ] AGND
Pin Description
PIN TDFN-10| SOP-8 (EP) DESCRIPTION
NC 1 - No connection.
LX 53 1 Switch node connected to inductor. This pin is emted to the drains gf
' the internal main and synchronous power MOSFETchsH.
Power good output signal. Logic high when regulaiatput is within
PG 4 4 +10% of target output voltage. A pull-up resistdrl®kQ to 100K is
recommended for most applications.
Chip enable pin. Forcing this pin above 1.5V enalitee part. Forcing
EN 5 3 this pin below 0.3V or floating it shut down thevite. An internal 600R
resistor pull it down to ground.
FB 6 6 Feedback pin. Connect it to an external resistoiddr to set outpu
voltage.
Operation Mode Select Input. Logic high selectssputkipping modsg,
SKIP 7 2 and logic low or floating chooses forced PWM moAe. internal 1A
current pull it down to ground.
Analog input supply which is connected to PVIN tgb a low pass R¢
SVIN 8 ] flter
PVIN 9,10 7 Input voltage to the power switches.
AGND - 5 Analog ground.
PGND - 8 Power ground.
Thermal Pad - - Ground.( Thermal pad is used as the groundhafievchip.)
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Ordering Information

EUP3226

Order Number Package Type Marking

Operating Temper ature Range

XXXXX
P3226
1A

EUP3226JIR1 TDFN-10

-40 °C to +85°C

U xxxxx
P3226
1A

EUP3226WIR1 SOP-8 (EP)

-40 °C to +85°C

EUP3226[] [ [ [

[

Lead Free Code
1: Lead Free, HalogereFre

Packing
R: Tape & Reel

Operating temperature range
I: Industry Standard

Package Type
J:TDFN
W:SOP (EP)
Block Diagram
Current Sense PV,
AMP IN A
PVIN
Soft-start s — 1
Reference >4
o—|+
[ L
M > o H s
— A PWM & [ [
FB[ ] - EA -
\/ + Control
e 1 Logic [] LX
|- L
m—i =
OCP ]
if Ve,
+
PGOOD | OV
— r
Comp UV Current TN hd [ IPGND
Detect -
| -
[ ]PG
Bandgap Slope PGOOD L
EN[ ] Reference Compensation 225 Counter — ﬁ
1 Mode SVi SVIN
SKIP[_ | Select
AGND AGND
Figure3. Block Diagram
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Absolute Maximum Ratings (1)

m  Input Supply Voltage(SVIN, PVIN) -0.3Vto 6V
m EN, FB, SKIP -0.3V to 6V
m PG 0V to 6V
n LX Voltage -0.3V to Wpyn+0.3V
m  Junction Temperature 150°C
m  Package Thermal Resistance
TDFN-100;4 69°C/W
SOP-8 (EPY;a 60°C/W
Storage Temperature -65°C to 150°C
Lead Temp (Soldering, 10sec) 260°C
Minimum ESD Rating +2kV
Recommended Oper ating Conditions (2)
m  Supply Voltage 2.7V 1o 5.5V

Operating Temperature Range

-40°C to 85°C

Note(1): Stress beyond those listed under “Absdilagimum Ratings” may damage the device.
Note(2): The device is not guaranteed to functiotside the recommended operating conditions.

Electrical

Characteristics

EUP3226

PVIN=SVIN=VEN=5V, Tpo=+25°C,unless otherwise specified. Thmdicates specifications which apply over the full
operatimg range -40°C to +85°C. The EUP3226 is 1p08duction tested at 25°C. Typical and temperature
specifications are guaranteed by design and $tafisharacterizations.

Symbol Parameter Conditions - EUP3226 Unit
Min. | Typ. | Max.

VN Input Voltage Range -40°€T7<+85°C 2.7 5.5 \Y
UVLO |Input Undervoltage Lockout Rising, -4040 ,<+85°C 2.25 2.45 2.65 \%
UVLO_Hys|UVLO Hysteresis 200 mV

= Feedback Current f¢=0.6V -50 0 +50 nA
Veg Regulated Feedback Voltage EO°4(-:2;|'A(;+85°C . (?555; 8288 82(1)2 \%
AVour |Output Voltage Line Regulation NE3V to 5V 0.15 %I\
Vioapreg |Output Voltage Load Regulation | | ohp=100mA to 3A 0.1 %I/A
VpecH Power Good High Threshold With Respect TgV +7 +10 +13 %
VpcL Power Good Low Threshold With Respect TV -13 -10 -7 %
Tre Power Good Delay Time 32 Cycles
Vipc Power Good Low Voltage shk=1mA 0.1 0.3 \
lpc Power Good Leakage Current High Impedanges=8V 1 HA
VENL EN Input Low Voltage 0.3 V
VENH EN Input High Voltage 1.5 \Y
Ren EN Pull Down Resistor 600 K
Vskpe  |SKIP Input Low Voltage 0.3 \Y
Vskpn  |SKIP Input High Voltage 1.5 V
Iskip SKIP Pull Down Current 3 7 10 MA
lo Quiescent Current A8=0.65V, Vskp=5V or OV 0.5 0.8 mA
I sHDN Shutdown Current M=0V 3 HA
DS3226 Verl.0 June 2014 4
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EUP3226

Electrical Characteristics (continued)

PVIN=SVIN=VEN=5V, To=+25°C,unless otherwise specified. Thmdicates specifications which apply over the full
operatimg range -40°C to +85°C. The EUP3226 is 1p08duction tested at 25°C. Typical and temperature
specifications are guaranteed by design and $tafisharacterizations.

Symbol Parameter Conditions - EUP3226 Unit
Min. | Typ. | Max.
fose Oscillator Frequency VEs=0.55V,-40°GTA<+85°C| e 0.8 1 1.2 MHz
V=0V 380 KHz
Dmax Maximum Duty Cycle 100 %
Tongving  |Minimum On Time 100 ns
I pEAK Hside PCH Switch Peak Current| gg#0.55V 5 A
INEG Lside NCH Negative Current Limij¥/ sxp =0V, FPWM Mode -1 A
Rix LX Pull Down Resistor ¥n=0V 1.25 K
Rerer  |Ros(on) Of P-Channel FET k=0.5A 57 70 (9]
Rarer  |Ros(ony Of N-Channel FET k=0.5A 35 50 19)
Tsp Thermal Shutdown 160 °C

DS3226 Verl.0 June 2014 5
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EUP3226
Typical Operating Characteristics

Cin=22uF, GQur=22uFx2, L=2.2uH, ¥=5V, Vout=1.2V, See Figure 1,,E25°C, unless otherwise noted.

100 Efficiency vs Output Current 00 Efficiency vs OQutput Current
90 b ] ™ 90 ~
SKIP_L—7] 7 N
80 80 &
—~ / = SKIP T ’f,
=] o
é/ 70 4/ / é 70 / / /
g / e | W /
.g 60 / FPWM .g 60 /A’ /
= / = /epwnt
H 50 / B 50 /
40 / 40
/ /
30 00 Vout=1.2V
Vout=3.3V / -1
20 Mt 20 L4 L=1.5pH
0.01 0.1 1 0.01 0.1 1
Output Current (A) Output Current (A)
- Roson) vs. Temperature s Roson) vs. Input Voltage
70 _— 70 \\
65 / 65 N
~_
60 60 \\
g 55 " Main Switch G 55 Main Switch ————
= / Main dSwitch g D
Z 50 g 50
<) 7 5
2 45 // & 45
o / / 40
—
35 I 35 o
/ Synchronous Switch Synchronous Switch
30 |t ‘ ‘ 30
25 25
40 20 0 20 40 60 80 100 120 2.5 3.0 35 40 45 5.0 5.5
Temperature (C) Input Voltage (V)
. Output Voltage vs Output Current . Output Voltage vs Input Voltage
121 121
Z 120 Z 120 //
(] (]
CIRRE — CIRRT
2 )
= =
g 18 g s
1.17 1.17
VIN=5V Tour=0A
1.16 1.16 .
0.0 05 1.0 15 2.0 25 3.0 25 3.0 35 40 45 5.0 55
Output Current (A) Input Voltage (V)
DS3226 Verl.0 June 2014 6

EUTECH

cccccccccccc



EUP3226

Typical Operating Characteristics (continued)

Oscillator Frequency vs. Temperature " Oscillator Frequency vs. Input Voltage
115
11
—~ 110
: )
s 1.05 1.0 —
< = _—
z > L—
§ 1.00 2 09
ammmm—— (o]
g =
£ 0.95 S
£ 08
0.90
0.85 07
0.80 0.6
40 20 0 20 40 60 80 100 120 25 3.0 3.5 40 45 5.0 5.5
Temperature(C) Input Voltage(V)
. Reference Voltage vs. Temperature 0620 Reference Voltage vs. Input Voltage
0.615 0.615
= 0610 S 0610
ey o
5 0605 2 0,605
% 0.600 §
°><3 L — g 060
=]
§ 0595 o 0595
2 &
3} Q
2 059 & 0590
0.585 0.585
0.580 0.580
40 20 0 20 40 60 80 100 120 25 3.0 35 40 45 5.0 55
Temperature('C) Input Voltage(V)
Skip Mode Operation FPWM Mode Operation
in=5V, Vourr=1.2V, Loyr=0A in=5V, Vour=1.2V, Lour=0A
. -

! u
. I T 1 ) [ ﬂ o '—ﬁ J " ,] R m
LX i | X
SV/div u"i.""‘"" ) | SV/div el e ' L- -J ..J L.- Yl LJ L -

Vour o TP RN Vour
10mV/div lwverineynnanw| | _ 10mVidiv &

A d :

I I
1A/div ! | 1A/div
o ‘ ‘ lpsiiliv ‘ ‘ N N I luS/('li\"
DS3226 Verl.0 June 2014 7

EUTECH

cccccccccccc



EUP3226

Typical Operating Characteristics (continued)

Skip Mode Operation

=5V, Vour =12V, Iour=150mA

wvi WL

Vour . . ! .
10mV/div P roAm el o iimal WPt gt ol Mg

I TWWWNW
1A/div |
1ps/div.

FPWM Mode Operation

in=58V, Vour=1.2V, Iovr=3A

L O

Vour
10mV/div 2

I
1A/div

' 1|Js/div

Load Step

=5V, Vour =12V, Iour=0.5A to 2.5A
3 . .

Vour ;I L\

SOmV/diy . Her—

/

In #
1A/div -

' 100;1 s/div

FPWM Mode Operation

le =5V s ‘7OUT =12V 4 1 ouT= 150mA
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1A/div
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o ﬁ
Vour B { \
S0mV/div | /‘ !
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Load Step (FPWM Mode)

'YI_N= SV, ‘7OUT =1.2V, IOUT =0A to 1.5A
U

f
Vour -‘k
SOmV/diy [ eremesesren /- d

I
1A/div 1V
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EUP3226

Typical Operating Characteristics (continued)

Start Up Shut Down
IN=58V,Vour=1.2V, Iour=1.5A n=5V, Vour ?LZV , Tovr=1.5A
t i | U i
VEN [ ; VEN -
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Vour ol Vour “y, ;i
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In Ir.
1A/div 1A/div 12
200ps/div. 40 ps/div
Short Circuit Short Circuit
FPWM Mode
'YI_N= SV N ‘7OUT =1.2V 3 I ouUT = OA to Short 7I_N= SV » \'YOUT =12V , I ouUT = I.SA t.O Sho_rt

u u

A7 3 soeons N1 | NN [ 601

2A/div B | 2A/div B
[
Vour I i . Vour r ‘
1V/div 1Vidiv \ o o
1ms/div 1ms/div
Short Circuit Recovery Short Circuit Recovery
FPWM Mode .
IN=5V, Vorr=1.2V, Iour=Short to 0A V=5V, Vour=1.2¥, Iour = Short to 1.5A
: : s ; 5
. ﬂ ﬂ - ! L ﬂ ﬂ - ,f’-.—-
Vour / Vour - : / |
Vidiy 2= & ﬁ 1V/div 2 &
“1ms/div “1ms/div
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EUP3226

_ 1t | Your
The EUP3226 uses a slope-compensated constant L ML) OuT Vv
frequency, current mode architecture. Both the main IN

(P-Channel MOSFET) and synchronous (N-channel The DC current rating of the inductor should béeast
MOSFET) switches are internal. During normal equal to the maximum load current plus half thelgp
operation, the EUP3226 regulates output voltage bycurrent to prevent core saturation.

switching at a constant frequency and then modgati The DC-resistance of the inductor directly influest¢he
the power transferred to the load each cycle uBWV efficiency of the converter. Therefore for better
comparator. The duty cycle is controlled by three efficiency, choose a low DC-resistance inductor.
weighted differential signals: the output of error
amplifier, the main switch sense voltage and the
slope-compensation ramp. It modulates output pdwyer In continuous mode, the source current of the top
adjusting the inductor peak-current during thet firalf MOSFET is a square wave of duty cyclegy/Vn. The

of each cycle. An N-channel, synchronous switcimgur primary function of the input capacitor is to prdeia

on during the second half of each cycle. When thelow impedance loop for the edges of pulsed current
inductor current starts to reverse in pulse skippirode drawn by the EUP3226. A low ESR input capacitoediz
operation or when the PWM reaches the end of thefor the maximum RMS current must be used. The size
oscillator period in forced PWM operation, the required will vary depending on the load, outpuitage

Application Information 1
Al

Cin and Cout Selection

synchronous switch turns off. and input voltage source impedance characterisfics.
typical value is around 22uF.
Soft-Start The input capacitor RMS current varies with theuinp

The EUP3226 has an internal soft-start circuititoitl ~ Voltage and the output voltage. The equation far th
the inrush current and output voltage overshootngur ~maximum RMS current in the input capacitor is:
startup. The soft-start time is about 800uS.

Short-Circuit Protection I _ § VouT § 1_VOUT

As soon as the output voltage drops below 50% ef th RMS  OUT Vin N

nominal output voltage, the converter switching

frequency and the current limit are reduced. The output capacitor &1 has a strong effect on loop

stability.

The selection of gyt is driven by the required effective
series resistance (ESR).

ESR is a direct function of the volume of the catoac
that is, physically larger capacitors have lowerRES
Input Undervoltage L ockout Once the ESR requirement fopé has been met, the
RMS current rating generally far exceeds thgplee-p)
requirement. The output ripple/oyris determined by:

Output Overvoltage Protection

The output voltage is monitored by a comparator
through FB pin. It guards against transient oveosho
>10% by turning the main switch off .

The undervoltage lockout circuit prevents device
misoperation at low input voltages. It prevents the
converter from turning on the main and synchronous
switches under undervoltage state.

+—
Thermal Protection and L ockout AVourt DAIL[ESR 8fCOUT}

The internal thermal protection and lockout circuit . . . _
prevents device in the event that the maximum janct ~When choosing the input and output ceramic capaito
tempetaure is exceeded. If the device temperatre ichoose the X5R or X7R dielectric formulations. Tenes
higher than 160°C (typical), it will be shut dow®nly if dlelectrlcs_ _have the best temperature and voltage
the power is reprovided or the EN pin is reactives characteristics of all the ceramics for a giverugaand

the device rework. size.

Inductor Selection Output Voltage Programming

The EUP3226 typically uses a 2.2uH output inductor. The output voltage is set by a resistive divideading
The output inductor is selected to limit the ripplerent to the following formulawhere Rg; value is kept

to some predetermined value, typically 20%~40%heft 150KQ;

full load current at the maximum input voltage. diar

value inductors lower ripple currents. Highegy \Vor R _R 0.6
Vour influence the ripple current as shown in equation. FB2 ~ "FB1 Vour -0-6
DS3226 Verl.0 June 2014 10
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EUP3226

The external resistive divider is connected todhtput,
allowing remote voltage sensing as shown below.

0.6V <Vour < 5V

RFB1

FB
EUP3226 Ress
GND

Thermal Consider ations

To avoid the EUP3226 from exceeding the maximum
junction temperature, the user will need to doexrttal
analysis. The goal of the thermal analysis is temine
whether the operating conditions exceed the maximum
junction temperature of the part. The temperatise is
given by:

Tr=(Pp)(034)

Where B=lioap’ X Roson)is the power dissipated by
the regulator ;0;5 is the thermal resistance from the
junction of the die to the ambient temperature.

The junction temperature,,Tis given by:

T=Ta+TRr

Where Ty is the ambient temperature.
Tjshould be below the maximum junction temperature
of 150°C.

PC Board Layout Checklist

For all switching power supplies, the layout is an
important step in the design especially at highkpea
currents and switching frequencies. If the lay@auhot
carefully done, the regulator might show stability
problems as well as EMI problems.

When laying out the printed circuit board, the daling
guidelines should be used to ensure proper oparafio
the EUP3226.

1. The input capacitor & should connect to PVI&s
closely as possible. This capacitor provides the AC
current to the internal power MOSFETS.

2. The power traces, consisting of the GND trace, the
LX trace and the VIN trace should be kept short,
direct and wide.

3. The FB pin should connect directly to the feedback
resistors. The resistive dividerrg/Rrg> must be
connected between the)Gr and ground.

4. Keep the switching node, LX, away from the
sensitive FB node.
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EUP3226

Packaging Information
TDFN-10
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DETAIL A
Thermal Pad Option

Remark: Exposed pad outline drawing is for refeeenaly.

SYMBOLS MILLIMETERS INCHES
MIN. Normal MAX. MIN. Normal MAX.
A 0.70 0.75 0.80 0.028 0.030 0.031
Al 0.00 - 0.05 0.000 - 0.002
D 2.90 3.00 3.10 0.114 0.118 0.122
D1 2.30 2.60 2.65 0.091 0.102 0.104
E 2.90 3.00 3.10 0.114 0.118 0.122
El 1.50 1.65 1.75 0.059 0.065 0.069
0.30 0.40 0.50 0.012 0.016 0.020
0.18 - 0.30 0.007 - 0.012
e 0.50 REF 0.020 REF
DS3226 Verl.0 June 2014 12
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EUP3226

SOP-8 (EP)

raaE B

=~

2
El

Al
A

Remark: Exposed pad outline drawing is for refeeemaly.

SYMBOLS MILLIMETERS INCHES
MIN. Normal MAX. MIN. Normal MAX.

A 1.35 - 1.75 0.053 - 0.069
Al 0.00 - 0.25 0.000 - 0.010
D 4.80 4.90 5.00 0.189 0.193 0.197
El 3.70 3.90 4.00 0.146 0.154 0.157
D1 2.67 2.97 3.50 0.105 0.117 0.138
E2 1.78 2.18 2.60 0.070 0.086 0.102
E 5.80 6.00 6.20 0.228 0.236 0.244
L 0.40 - 1.27 0.016 - 0.050
b 0.31 - 0.51 0.012 - 0.020
e 1.27 REF 0.050 REF
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