X/
L X4

X/
L X4

. AX5510
CP a Xe | |t e SERSRZBHERAT AXElite Technology Co.Ltd

680K/1.2MHz, High Voltage, Boost Converter

GENERAL DESCRIPTION

The AX5510 is a high performance, high efficiency step up DC-DC Converter with
integrated 3A. The AX5510 converter input voltage ranging from 2.6 to 5.5V. The Output
voltage can be set up to 27V. The selectable frequency of 680 kHz and 1.2 MHz allows the
use of small external inductors and capacitors and provides fast transient response. Current
mode control with external compensation network makes it easy to stabilize the system and
keep maximum flexibility. Programmable soft start function minimizes impact on the input
power system. Internal power MOSFET with very low RDS (ON) provides high efficiency.
The AX5510 automatically transits from PWM to PFM during light load condition further
increasing efficiency. The converter also provides protection functions such as Current Limit
and Thermal shutdown. The AX5510 is available in space-saving MSOP-10L-EP,
MOSP-8L-EP, TDFN-10L and SOP-8L-EP packages.

FEATURES

- 2.6V 10 5.5V operating input voltage range

- Adjustable output voltage range up to 27V

- Up to 3A output switch current

- 680K/1.2MHz Selectable Switching Frequency

- Programmable soft-start function

- External Compensation Network

- Current limit and Thermal shutdown protection

- Under voltage Lockout

- < 1uA Shutdown Current

- Available in the Pb-Free MSOP-10L-EP, MSOP-8L-EP ,TDFN-10L and SOP-8L-EP
Packages

<+ BLOCK DIAGRAM

vCC 1.238V Thermal Enable/

Reference Shutdown Disable L

1 EN

SS Error Amplifier
Summing * [1LX

EB Comparator J

COMP > - Control and |:<_ N-MOS
+ Driver Logic ]
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+ PIN ASSIGNMENT
The packages of AX5510 are MSOP-10L-EP, TDFN-10L, SOP-8L-EP and MSOP-8L-EP; the
pin assignment is given by:

- AX5510

( Top view )
comp [T ] Ol_ _____ SS
|
FB :Exposed | [ TT9]FREQ
EN | Pad | vee
senp[ZI || (SCND) LX
peND[GIT]| "~ 176 X
MSOP-10L-EP
COMP[ 1]y~ 77777 i[10]ss
FB Zi Exposed '[9 | FREQ
EN[ 3] Pad '[8]vce
|
sGNp[4]1 5¢NP) 71X
PGND|5 ]! ______1[6]|LX

TDFN-10L (3*3)

TOP View

(Top View)
comp[ L | ®_______ - [B]ss
|
FB[2 | ! Exposed i | 7] FREQ
| Pad I
en [3] ! (GND) ! 6] vce
|
GND[4 | ‘-—--—-- > 3] 1x
SOP/MSOP-8L-EP
Name Description
VCC |Power Input pin
EN |Enable Pin
COMP|Compensation Pin
FB |Feedback Pin

SS

Soft start Pin. Connect a capacitor to
GND

GND

Ground Pin

SGND

Signal Ground

PGND

Power Ground

LX

Switch Output Pin

FREQ

Frequency select pin. The power
switch operates at 680kHz if FREQ
is connected to GND and at
1.2MHz if FREQ is connected to
VCC
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, AX5510

++» ORDER/MARKING INFORMATION

Order Information

AX5510 XXX X
T

[
Package Type

ES: SOP-8L-EP

Packing

Blank :

Tube

EU: MSOP-10L-EP A: Taping

EU8: MSOP-8L-EP

J10: TDFN-10L (3*3)

Top Marking (MSOP/SOP)

Top Marking (TDFN)

Logo<—AX 5 5 1 O—» Part number
XX WWK—P ID code:internal

5 1 O—> Part number

5
XX WWK—» ID code: internal

L ww:01-52

o 1o » Year: 10=2010
11=2011 11=2011
19=2019 ;

19=2019
<+ ABSOLUTE MAXIMUM RATINGS (at TA=25°C)
Characteristics Symbol Rating Unit
VCC Pin Voltage Vec | GND-0.3to GND +6 %
EN, FREQ,COMP,FB,SS, Pin Voltage GND-03toVec+03| V
LX Pin Voltage Vix 30 %
Power Dissipation PD (Ts-Ta)/ B mW
Storage Temperature Range Tst -65 to +150 °C
Operating Temperature Range Top -40 to +85 °C
Th | Resi ¢ MSOP-8/10L-EP 55
Junegon toe(‘:':;:”‘:e rom TDFN-10L Buc 8 °C/W
SOP-8L-EP 55
. MSOP-8/10L-EP 160
[herial Resistance from TDFN-10L Bin 105 “CIW
SOP-8L-EP 75

Note: 64a is measured with the PCB copper area of approximately 1.5 in2(Multi-layer). That copper area needs

connect to exposed pad.
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“ ELECTRICAL CHARACTERISTICS
(Vin=5V, Vour=12V, Ven=Vin, Ta=25°C, unless otherwise noted)

Characteristics Symbol Conditions Min | Typ | Max | Units
Input Voltage range Vee 2.6 - |55 ]V
Under Voltage Lockout UVLO |Rising - 235126 | V
UVLO Hysteresis - 150 - | mV
Step-Up Voltage Adjust Range Vour VCC+0.5| - | 27 | V
Operating quiescent current lcca  |lout= OmA, Vre=1.5V - 150 | 250 | pA
Shutdown current Isp  |Ven=0V - 011 1 | YA
Feedback Voltage Vs 1.219 |1.238|1.257| V
FB Input Leakage Current IFB-Lk [VFB = 1.5V -100 |0.01{+100| nA
Line Regulation ?Qg:fz'grtﬁ;\&w - 02| - %
Load Regulation ?23;5\1/”] Ato 0.7A - 03| - %
FREQ=High 900 |1200|1500
Oscillator frequency Fosc KHz
FREQ=Low 500 | 680 | 850
FREQ high-level input voltage Vra-H 2 - - y
FREQ low-level input voltage Vra-L - - 105
FREQ input leakage current IFake |FREQ=GND - - [01] uA
Soft Start Current lss 4 7 |13 | YA
N-channel MOSFET current limit | lum  |Duty=40% 3 38 45| A
MOSFET on-resistance Vin=3V, lsw=2A - 200 | 280
(Note1) RO =8, =2 160|220 ™
EN high-level input voltage Vi 1.0 - - %
EN low-level input voltage ViL - - 1041]V
EN Hysteresis hys - 200 - | mV
EN input leakage current lentke |VEn=GND or Vi - 001 0.1 | pA
Maximum Duty Cycle Duty [Ves=0V 85 | - | %
LX Leakage Current e [Vix =25V, Veg=1.5V - - 110 | pA
Thermal Shutdown Tos - 10 - |,
Thermal Shutdown Hysteresis TsH - 35 | - ¢

Note : Guaranteed by design.

4/16

Axelite Confidential Materials, do not copy or distribute without written consent.

Rev.1.4 Jun.06, 2013




CP a)(e | ite TERENERBERAT AXElte

~ AX5510

y Co.,Ltd

<+ APPLICATION CIRCUIT
(1) FREQ=High (Frequency=1.2MHz) (MSOP-10L and TDFN-10L)
VIN=5V VOUT=12V
? L1 D1 o
g R3 4.7uH B340A
2 4.7-100Q) U1 c1 R2
2 vce 164 Toz0pr K
L o FREQ Lx K 1
::c*z JEGV! 3l EN FB 2 3
2*10uF YN ) 5 R8 < 3*10uF
COMP PGND 15K
cal o5l Ss SGND 4
0.1uF| 1nF AX5510
pp—— R —
= VOUT =1.238V X (1 + - ) =
R8 Suggest 10K~30K
VIN = 4.5V, R3=10Q)
VIN > 4.5V, R3=100Q
(2) FREQ=Low (Frequency=680KHz) (MSOP-10L and TDFN-10L)
VIN=5V D1 VouT=12V
? L1 B3ﬁ(_)IA o
DO
g R3 6.8uH
2 4.7~100Q) U1 c1 R2
8 6 - 130K
) vce LX 220pF
3 7
c2 $ EN LX s
T roue | M 9 Fre Fal2 =
u 1 5 R8 < 3*10uF
cs | COMP  PGND 15K
L . T ss SGNDM
0.1uF AX5510
- ) VOUT = 1.238V X (1 + --E-E-- ) =
R8 Suggest 10K~30K
VIN = 4.5V, R3=10Q
VIN > 4.5V, R3=100()
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(3) FREQ=High (Frequency=1.2MHz) (SOP-8L/MSOP-8L)

VIN=5V VOUT=12V
Q L1 D1 o
O,
4.7uH BH;-A'lO A
R3 U1 c1 R2
4.7~100Q 6 — 130K
T vee LX 2 220pF
c2 I FREQ FBI2
= R4 3 4 C3
2*10uF W EN GND R8 ¢ 3*10uF
M 1 8 15K
COMP SS
C4:: C8:: R6 AX5510 6
0.1uF 1nF 100K L 1
o7 10nF =
= 100pF
= = =
= R2
VOUT = 1.238V X (1 + e )
R8 Suggest 10K~30K
VIN < 4.5V, R3=10Q
VIN > 4.5V, R3=100Q
(4) FREQ=Low (Frequency=680KHz) (SOP-8L/MSOP-8L)
VIN=5V D1 VOUT=12V
9 L1 B340A o
NN, .
% 6.8uH i Pt
R3 R2
4.7~100Q JEL LCT 130k
vee X2 220pF
c2 7l FREQ FB 12
- R4 3 4 c3 -_—
210uF ™ EN GND s R8 Q 3*10uF
L comp ss 15K
c - CB:: R7 ? R6 AX5510
0.uF|  1nF 10K ¢ 100K C6_L
c7 10nF —
T 100pF
= -
’ = R2 =
VOUT =1.238V X (1 + v ) -
R8 Suggest 10K~30K
VIN £ 4.5V, R3=10Q
VIN > 4.5V, R3=100Q
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< COMPENSATION TABLE
Frequency(Hz) L1(H) | VIN(V) VOUT (V) R6(Q) | C7(F)
2.5~4.4 5 10K 1.2n
2.5~5.5 7 15K 470p
2.5~55 9 27K 270p
680K 684 2.5~5.5 12 56K 150p
(FREQ=Low) 2.5~55 15 150K 120p
2.5~55 18 110K 100p
2.5~55 21 150K 82p
2.5~55 24 100K 47p
2.5~4.0 5 33K 1n
2.5~55 7 39K 390p
2.5~55 9 39K 220p
1.2M | 47y 2.5~5.5 12 100K 100p
(FREQ=High) 2.5~55 15 130K 68p
2.5~55 18 150K 56p
2.5~55 21 220K 47p
2.5~55 24 390K 39

< APPLICATION INFORMATION
Setting the Output Voltage

Application circuit item shows the basic application circuit with AX5510 adjustable
output version. The external resistor sets the output voltage according to the following
equation:

R2
VOUT :123&/ X(1+ @j

For most applications, R8 is a suggested a value by 10~30KQ. Place the
resistor-divider as close to the IC as possible to reduce the noise sensitivity.

Soft Start Capacitor

The soft-start function begins from SS pin Voltage=0V to Vcc with a 7uA (typ.) constant
current charging to the soft-start capacitor, so the capacitor should be large enough to let the
output voltage reach regulation inside the soft-start cycle. Typical value of soft-start
capacitor range is from 4.7nF to 100nF. After the cycle finished, the load can start to draw
maximum current as required.
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Frequency Select Pin (FREQ)

The frequency select pin FREQ allows to set the switching frequency of the device to
680 KHz (FREQ = low) or 1.2 MHz (FREQ = high). Higher switching frequency improves
load transient response but reduces slightly the efficiency. The other benefits of higher
switching frequency are a lower output ripple voltage. Usually, it is recommended to use 1.2
MHz switching frequency unless light load efficiency is a major concern.

Under Voltage Lockout (UVLO)

To avoid mis-operation of the device at low input voltages an under voltage lockout is
included that disables the device, if the input voltage falls below (2.35V-150mV).

Input Capacitor Selection

For better input bypassing, low-ESR ceramic capacitors are recommended for
performance. Two parallel 10uF (or one 22uF) input capacitor is sufficient for most
applications. For a lower output power requirement application, this value can be decreased.
Output Capacitor Selection

For lower output voltage ripple, low-ESR output capacitor like ceramic capacitor is
recommended. Three parallel 10uF ceramic capacitors work for most of the applications.

Higher capacitor values can be used to improve the load transient response and reduce
output ripple.
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Layout Guide

(1) MSOP-10L-EP/TDFN-10L

Frequency Selection, if FREQ connect to VCC,
the frequency is 1.2MHz, else connect R7 to
GND, the frequency is 680KHz.

R2 and C8 should be connected
to FB pin by short trace.

C2 must be placed between VIN and
PGND as closer as possible, VIN trace
should be wide and short. The PGND
trace can not directly connect to SGND,
the trace take a via to ground area of
bottom.

C4 must be placed between VVCC pin

; LX should connected to Inductor by wide and
and SGND as closer as possible. The o

short trace, keep sensitive components away
c?i?e’\(l:ttl)y.mUSt connect to exposed pad from this trace.

(2) MSOP/SOP-8L-EP

Frequency Selection, if FREQ connect to VCC,
the frequency is 1.2MHz, else connect R7 to
GND, the frequency is 680KHz.

R2and C8 should be connected
to FB pin by short trace.

C3 must be placed between VOUT trace
and GND pin as closer as possible.

D1

C4 must be placed between VCC pin LX should connected to Inductor by wide and

and GND pin as closer as possible. short trace, keep sensitive components away
The GND must connect to exposed from this trace.
pad directly.
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<+ TYPICAL CHARACTERISTICS

Efficiency Test (Frequency=1.2MHz) Efficiency Test (Frequency=600KHz)
100 | 100 |
90 S GT %0 —
=5V _|
i A i o V=5V
70 V=33V 70 W=
80 = 60
= 9 §‘ 50
3 4 5 40
j§ 30 o o3
T 2 2
0 Voyr=12V| " Vour=12V |
0 1 ] 1
0 100 200 300 400 500 80O VOO 200 400 600 800 1000
Load (mA) Load (mA)
Line Regulation (1.2MHz) Line Regulation (680KHz)
1220 1220
1215 1215
1210 1210
s 1205 s 1205
|_— L
= 1200 — = 1200 —
o o
~ 1195 = 1195
1180 1190
11.85 — 1185 B
Load=20mA Load=20mA
11.80 ' 11.80 '
25 3 35 4 45 5 55 25 3 35 4 45 5 5.5
V() Vi (V)
Load Regulation (1.2MHz) Load Regulation (B30KHz)
1220 1220
1215 1215
1210 1210
1205 ~] 1205 —
s ol | 14— s 1
vg 1200 'é 12.00
Z 1195 Z 1195
1180 1190
11.85 1185
V=5V V|N=5V
11.80 : 11.80
0 100 200 300 400 500 600 700 B0OO 900 0 100 200 300 400 500 60O 700 800 900
Load (mA) Load (mA)
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<+ TYPICAL CHARACTERISTICS (CONTINUOUS)

Temperaute vs. gyt (1.2MHz) Temperaute vs. Vg7 (680KHz)
1220 1220
12.15 1215
1210 — 12.10
12.05 — = 12.05 —
g»— /#———'— = —-‘#
=z 1200 2 1200
= =
1195 1185
1190 VsV 1190 ViV
1185 Vour=12V 1185 Vourst2v - 4
lour=100mA lour=100mA
11.80 ' 11.80 ;
40 -25 0 25 50 7% 100 125 40 -25 0 25 50 7% 100 125
Temperature (°C) Temperature (C)
Temperaute vs. Frequency (1.2MHz) Temperaute vs. Frequency (630KHz)
20 1000
1.8
16 900
14 _
% 12 < 80
g 0.8 2 700
L V=5V v ] Vip=5v
04 Vour=12V 600 V=12V
02 loy=100mAq lour=100mA
FD#EQ=H |gh FDR e Low
0.0 500
40 -25 0 25 50 75 100 125 40  -25 0 25 50 7 100 125
Temperature ('C) Temperature (C)
Temperaute vs. Current Limit Duty vs. Current Limit
50 6
45 I !
40 Frequency=1.2MHz 5
= 35 = — < 4
< | ‘ = ]
= = Frequency=1.2MH
= 30 Frequency=600KHz E 5 “*—-—.__%_____LLZ ‘
= 25 z —
%) £ 2 Frequency=600KHz H:\""'\'-g
5 T
© 15
10 f
05 V=5V _ 4
Vaur=10v 0
0.0 ’ 20% 30% 40% 50% 60% 70%  80%
40 -25 0 25 50 7 100 125 Du
Temperature (C) ty
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<+ TYPICAL CHARACTERISTICS (CONTINUOUS)

Tek Stop | E i ] | TekStop | I i ]

7] : 1 : : : : T VIN ; : : T 1 : : : : 1 VIN

i VOUT 4 VouT

1 VEN | VEN

.lOUT " . ..... ] 10UT

g F=600K -
Chi[_2.00V S[@] 5.00V &M2.00ms A Chi J 1.36V| Chi[_2.00V_&Ch2[ 5.00V__|M2.00ms| A[ Chl J 1.96V|
ch3[ 2.00V_&Ch4] 500mA< | ch3[ 2,00V [6G 500mA< |

[30.80 % [32.00%

VIN VIN

i VOUT 1vVouT

© VEN 1 VEN

VINS5V ]
o el g e e
: i : o § . F=800K - ik

B\: : : ..... T »IOUT

A
r\cmL 2.00V
ch3[ 2.00V

4 - ; : . |
E\CI11|7,,2.,()(1 V_ECh2[ 5.00V  |M2.00ms A Ch3 S 1.64V|
EE[ 2.00V _|ch4[ 500mA< |

©[30.80% 0[32.00%

TekStop_ | ] Tek Stop
TR T T T T A 260y T T ————— ey
oo 1o 1@ Tosm ' Co o @ S170my

L m L youTa) i s et s e ] VOUTERG)

1 10UT

&t

| 10UT

5 " -

M[200us] Al Chd S 392mA & Toomv \w M[200ps| A| Chd & 460mA

Ch A
Cha[ 200mA % Cha[ 200mAS
[27.60 % [30.80 %
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< PACKAGE OUTLINES
(1) MSOP-10L-EP

;
I
i
\

J

D
SRS
c i - Jig - - %GAUGE PLANE
T i i i i J | ] 1<—|_' 7 SEATING PLANE
= o.osj A1 DETAILA
Symbol Dimensions in Millimeters Dimensions in Inches
Min. Nom. Max. Min. Nom. Max.
A - - 1.1 - - 0.043
A1 0 0.08 0.15 0 0.003 0.006
A2 0.75 0.85 0.95 0.03 0.034 0.038
C 0.08 0.15 0.23 0.003 0.006 0.009
D 29 3 3.1 0.114 0.118 0.122
D1 0.75 1.63 2.5 0.03 0.064 0.098
E 4.8 4.9 5 0.189 0.193 0.197
E1 29 3 3.1 0.114 0.118 0.122
E2 0.75 1.63 2.5 0.03 0.064 0.098
L 0.4 0.6 0.8 0.016 0.024 0.031
b 0.22 0.3 0.38 0.009 0.012 0.015
e 0.50 BSC 0.020 BSC

y - - 0.1 - - 0.004

0 00 80 00 80

JEDEC outline: MO-187 BA-T
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(2) MSOP-8L-EP

D1
111 ﬁ:s —
?EXPp;dseé N o w \— Eie
| | L
O | i DETAIL A
1
U U UL
0, |
< D »
7°(4X)

""" g“ <I [ A
v O LJ \ { / L/}

——t———t— T L
—
‘&" ‘\D y < DETAIL A/
Symbol Dimensions in Millimeters Dimensions in Inches

Min. Nom. Max. Min. Nom. Max.
A - - 1.1 - - 0.043
A1 0 0.08 0.15 0 0.003 0.006
A2 0.75 0.85 0.95 0.03 0.034 0.038
C 0.08 0.15 0.23 0.003 0.006 0.009
D 2.9 3 3.1 0.114 0.118 0.122
D1 0.75 1.63 2.5 0.03 0.064 0.098
E 4.8 4.9 5 0.189 0.193 0.197
E1 2.9 3 3.1 0.114 0.118 0.122
E2 0.75 1.63 2.5 0.03 0.064 0.098
L 0.4 0.6 0.8 0.016 0.024 0.031
b 0.22 0.3 0.38 0.009 0.012 0.015
e 0.65BSC 0.026 BSC
y - - 0.1 - - 0.004
0 00 - 80 00 - 80

JEDEC outline: MO-187 AA-T
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(3) SOP-8L-EP

X

A HHE

il

Expose Pad; | > |WwW | I

O
DETAIL A
00O o
o) e
D
)/7;(4X) ]

***** J — .
_ [ < <I Oiéj\ /IL,

N \ 2 e A

Symbol Dimensions in Millimeters Dimensions in Inches
Min. Nom. Max. Min. Nom. Max.

A - - 1.75 - - 0.069
A1 0 - 0.15 0 - 0.06
A2 1.25 - - 0.049 - -
C 0.1 0.2 0.25 0.0075 0.008 0.01
D 4.7 49 5.1 0.185 0.193 0.2
E 3.7 3.9 4.1 0.146 0.154 | 0.161
H 58 6 6.2 0.228 0.236 | 0.244
L 0.4 - 1.27 0.015 - 0.05
b 0.31 0.41 0.51 0.012 0.016 0.02
e 1.27 BSC 0.050 BSC
y - 0.1 - 0.004
X 2.34 0.092 -
Y - 2.34 - - 0.092 -
S 00 - 80 00 - 80

Mold flash shall not exceed 0.25mm per side
JEDEC outline: MS-012 BA
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(4) TDFN-10L (3*3 0.75mm)

D

< > D2
A4
Uy
E E2
L N
‘ D |*| H |—| |—| — Pin1
| g b
(Top View)
(Bottom View)
A
| S
Al] \ SEATING PLANE ‘f
(SIDE View)
Svmbol Dimensions in Millimeters Dimensions in Inches
y Min. Nom. Max. Min. Nom. Max.
A 0.70 0.75 0.80 0.028 0.030 0.031
A1 0.00 0.02 0.05 0.000 0.001 0.002
A3 0.20 REF. 0.008 REF.
b 0.18 0.25 0.30 0.007 0.010 0.012
D 2.90 3.00 3.10 0.114 0.118 0.122
D2 2.20 240 2.50 0.087 0.094 0.098
E 2.90 3.00 3.10 0.114 0.118 0.122
E2 1.50 1.60 1.70 0.059 0.063 0.070
e 0.50 BSC. 0.020 BSC.
L 030 | 040 0.50 0012 | 0016 | 0.020
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