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HX1001

Synchronous Buck DC/DC Converter HX1001

Features

Up to 95% Efficiency

Current mode operation for excellent line
and load transient response

Low quiescent current: 230 JA

Low Switch on Resistance R ps(on),
Internal Switch: 0.35 Q

Output voltage : 5.5V~0.6V
Automatic PWM/PFM mode switching
No Schottky diode required

1.4MHz fixed frequency switching
Short-Circuit protection

Shutdown quiescent current: <1 pA
Low profile SOT-23-5 package (lead-free
packaging is now available)

Application

Digital cameras and MP3

Palmtop computers / PDAs

Cellular phones

Wireless handsets and DSL modems
PC cards

Portable media players

Order Information

HX1001- @ @ :

Description

The  HX1001 is high efficiency
synchronous, PWM step-down DC/DC
converters working under an input voltage
range of 2.5V to 5.5V. This feature makes the
HX1001 suitable for single Li-lon
battery-powered applications. 100% duty
cycle capability extends battery life in
portable devices, while the quiescent current
is 200 yA with no load, and dropsto <1 HA In
shutdown.

The internal synchronous switch is
desired to increase efficiency without an
external Schottky diode. The 1.4 MHz fixed
switching frequency allows the using of tiny,
low profile inductors and ceramic capacitors,
which minimized overall solution footprint.

The HX1001 converters are available in
the industry standard SOT-23-5 power
packages (or upon request).

SYMBOL

DESCRIPTION

Denotes Output voltage:
@ K:1.2V Output B : 1.5V Output; C : 1.8V Output;G:3. 3V
Output A : Adjustable Output

@

E: SOT-23-5

Denotes Package Types:
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Typical Applications

L1 WOLIT
VIN 220H 06 TO 55
Zei e R B (VTNIREY) RN i,
Cout
Cin  LLMEW  WFE 1I:IDF
| 4. TA10uF H
— GND J_-
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* MIURATS LOHIZCHZREMIZ.,
FETAINVD YUDEM JMKZ12BI147SMMG
TAINVD YUDEM JMEZ1EBIL0SML

DEVICE VOUT (V) MARK
HX1001-KE 1.2 HX-KG
HX1001-BE 1.5 HX-FG
HX1001-CE 1.8 HX-UG
HX1001-GE 3.3 HX-NG

L WOLIT
Wi 2.2iH 0EY TO a5
284 TO 55 4 0o oy L3 : FO0rT,
|&.
. 1 5 Cout
Cin ErM  WFHE
10uF
4. T/ 10uF
< = 4
Iz
* MURATA LOHIZCHZRZMES
FETATVD YIUDEN JMK2 1 2BI4T7SMG
talvio YUDEM MK 16BI106ML
DEVICE VOUT (V) MARK
Adjustable Output
HX1001-AE HX-VG
Voltage
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Pin Assignment
° 4 PIN
. . NUMBER PIN NAME FUNCTION
SOT-23-5
ON/OFF Control
1 EN
(High Enable)
2 GND Ground
. . . 3 SW Switch Output
4 Vin Input
1 2 3
5 Ve Output
SOT-23-5
Functional Diagram
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Absolute Maximum Ratings

©  POWET DISSIPALION. .. vttt it cet et e et e e e Internally limited

@ NI e e e -03V ~ +6V
@ VI ONIOFE ee et ettt et e et e 03V ~ (Vn+0.3)V
@ N G i e -03V ~ (Vy+0.3)V
@ N Bttt it e e e -03V ~+6V
L o 1.3A
@ Operating Temperature RANGE ...... oo e -40C ~ +85C
® Lead Temperature (SoIdering 10 SEC.) ... oiiiiitiie it e et e +300C
® Storage Temperature RANGE .........ouueuniuiinniieieeiae ettt aeeeeteen e -65C ~ + 150°C
L TN 10 o3 i {0 T =T 00T =T (1= PP + 125°C

Electrical Characteristics
Operating Conditions: T 5=25%C, V|y=3.6V unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN | TYP | MAX | UNITS
Vour | Output Voltage l'our = 100mA 175 | 1.80 | 1.85 Y%
VN Input Voltage Range 2.5 5.5 \Y
VEs Regulated Voltage T A=25C 0.5880 0.6 0.6120 \Y,
Irs Feedback Current +30 nA
AVeg VREF Vin=2.5V~5.5V 0.03 0.4 %IV
Fosc Oscillator Frequency /' 8 = 0.6V or Vour = 100% 11 1.4 1.7 MHz
lo Quiescent Current V rs = 0.5V or Vour = 90%, l.oap = 0A 200 300 HA
Is Shutdown Current V en=0V, Vin=4.2V 0.1 1 MA
lpk Peak Inductor Current V v =3V, Ves = 0.5V or Vour = 90%,
0.75 0.9 1 A
Duty Cycle < 35%
RpreT Ros(on) of P-Channel FET | sw=100mA 0.4 0.5 Q
RNFeT Ros(on) of N-Channel FET | sw=-100mA 0.35 0.45 Q

When connected to ext.
*
EFFI Efficiency components 93 %

Vin=EN=3.6 V, lout=100mA

AVour Vour Line Regulation V' n=2.5V~5.5V 0.03 0.3 %IV

VLOADREG Vout Load Regulation 0.33 %

* EFFI =[(Output Voltage x Output Current) / (Input  Voltage x Input Current)] x 100%
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Typical Performance Characteristis

VOUT=1.8V VOUT=2.5V
CONVERSTON EFFICIENCY CONVERSTON EFFTCTENCY
100
100 LT
0 = 0 i g
80 7 ~ 70 L Al A
70 o S 60 / / —VIN=2. 7V
60 P —— VIN=2. 7V = /L
o A VINo3 6V S 50 [ |4 —— VIN=3. 6V
o = 40 — YTN=
10 —— VIN=4. 2V &5 30 VIN=4. 2V
;’8 20 |
10
18 0
OUTPUT CURRENT QUTPUT CURRENT
OuputNose [ § ................... ;
10mV/DIV = T
AC COUPLED
VIN=3.6V S T T L
VouT=1.8V 2ms/DIV
ILOAD=0mA
OutputNOISe e ............:....E.,,.E .............. ;....
10mV/DIV . OO
AC COUPLED -
VIN=3.6V = :
VouT=1.8V -
ILOAD=200mA 200ns/DIV
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Typical Performance Characteristis

RIGOL
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Typical Performance Characteristis

Shutdown Current vs. Temp Switchi  ng Frequency vs. Temp
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Application I nformation

PIN ASSIGNMENT

EN (Pin 1): En Control Input. Forcing this pin above 1.5V enab les the part. Forcing this pin
below 0.3V shutsdown the device. In shutdown, allf  unctions are disabled drawing <1  pA supply
current. Do not leave EN floating.

GND (Pin 2): Ground Pin.

SW (Pin 3): Switch Node Connection to Inductor. This pin connec ts to the drains of the internal
main and synchronous power MOSFET switches.

Vin (Pin 4): Main Supply Pin. Must be closely decoupled to GND,  Pin 2, with a 2.2 UF or greater
ceramic capacitor.

Veg (Pin 5) (HX1001-AE): Feedback Pin. Receives the feedback voltage from an  external
resistive divider across the output. In the adjusta ble version, the output voltage is set by a
resistive divider according to the following formul a: Vour = 0.6V ¢ [1 + (R2/R1)].

Vout (Pin 5) (HX1001-KE/HX1001-BE/HX1001-CE): Output Voltage Feedback Pin. An
internal resistive divider divides the output volta ge down for comparison to the internal
reference voltage.

Wuxi Hexin Semiconductor Ltd., Co _8_
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PCB LAYOUT GUIDELINES

When laying out the printed circuit board, the foll owing checklist should be used to ensure
proper operation of the HX1001. These items are als o illustrated graphically in Figures 1 and 2.

Check the following in your layout:

1. The power traces, consisting of the GND trace,t he SW trace and the V |y trace should be kept

short, direct and wide.

2. Does the Vg pin connect directly to the feedback resistors? Th e resistive divider R1/R2
must be connected between the (+) plate of C oyt and ground.

3. Does the (+) plate of C |y connect to V |y as closely as possible? This capacitor provides th e

AC current to the internal power MOSFETS.

4. Keep the switching node, SW, away from the sensi  tive V gg node.

5. Keep the (-) plates of C |y and C oyt as close as possible.

VIATO GND
IR
VIATO iy
VIA TO Vigyr
FIN 1 E /
[ cow ||
Viaur
R
—

o (oo [f ol on {] @

Figure 1. HX1001-AE Suggested Layout

Vour

VIA TO Vit Vi

VIATOVy \
PIN
L1

— [orll o, [0 -

Figure 2.
HX1001-KE/HX1001-CE/HX1001-
BE/HX1001-GE Suggested
Layout
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INDUCTOR SELECTION

For most applications, the value of the inductor wi Il fall in the range of 1 pH to 4.7 uH. Its value is
chosen based on the desired ripple current. Large v alue inductors lower ripple current and small
value inductors result in higher ripple currents. H igher V |y or Vour also increases the ripple
current as shown in equation 1. A reasonable starti ng point for setting ripple current is Al =
240mA (40% of 600mA).

1 Vour ]
Al = W, 1-
L mf T GUT( Vin
The DC current rating of the inductor should be at least equal to the maximum load current plus
half the ripple current to prevent core saturation. Thus, a 720mA rated inductor should be
enough for

most applications (600mA + 120mA). For better effic  iency, choose a low DC-resistance inductor.

Different core materials and shapes will change the size/current and price/current relationship of

an inductor. Toroid or shielded pot cores in ferrit e or permalloy materials are small and don’t
radiate much energy, but generally cost more than p  owdered iron core inductors with similar

electrical characteristics. The choice of which sty le inductor to use often depends more on the

price vs size requirements and any radiated field/EM | requirements than on what the HX1001
requires to operate. Table 1 shows some typical sur  face mount inductors that work well in

HX1001 applications.

Table 1. Recommended Inductors

L MAX MAX DC SIZE
PART (H) DCR | CURRENT WxLxH VENDOR
H mQ (A) (mm?)
CDRH3D16 2.2 75 1.20 3.8 x 3.8 x 1.8 | Sumida
CDH3B16 2.2 70 1.20 40x4.0x1.8 | Ceaiya
Wuxi Hexin Semiconductor Ltd., Co -10-
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OUTPUT AND INPUT CAPACITOR SELECTION

In continuous mode, the source current of the top M OSFET is a square wave of duty cycle
Vout/Vin- TO prevent large voltage transients, a low ESR in  put capacitor sized for the maximum
RMS current must be used. The maximum RMS capacitor current is given by:

[Vour (Vin — Vour ]]”2
Vin

C|N required IRMS = ICII".-"IA}{

This formula has a maximum atV |y = 2Vour, Where | grus = lout/2. This simple worst-case condition
is commonly used for design because even significan t deviations do not offer much relief. Note
that the capacitor manufacturer’s ripple current ra tings are often based on 2000 hours of life.
This makes it advisable to further derate the capac itor, or choose a capacitor rated at a higher
temperature than required. Always consult the manuf acturer if there is any question.

The selection of C oyt is driven by the required effective series resista  nce (ESR).

Typically, once the ESR requirement for C oyt has been met, the RMS current rating generally far
exceeds the | rippLe(p-p) requirement. The output ripple  AVoyr is determined by:

1

where f = operating frequency, C oyt = output capacitance and Al_ =ripple current in the inductor.
For a fixed output voltage, the output ripple is hi ghest at maximum input voltage since Al
increases with input voltage.

Aluminum electrolytic and dry tantalum capacitors a re both available in surface mount
configurations. In the case of tantalum, it is crit ical that the capacitors are surge tested forusei n
switching power supplies. An excellent choice is th e AVX TPS series of surface mount tantalum.
These are specially constructed and tested for low ESR so they give the lowest ESR for a given
volume. Other capacitor types include Sanyo POSCAP, Kemet T510 and T495 series, and
Sprague 593D and 595D series. Consult the manufactu  rer for other specific recommendations.
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Typical Applications
L
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Cin ErM  WFHE
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< = 4
I 2
* MURATA LOHIZCHZRZMES
FETATVD YIUDEN JMK2 1 2BI4T7SMG
talvio YUDEM MK 16BI106ML
DEVICE VOUT (V) VIN (V) R1 (KQ) R2 (KQ)
HX1001-AE 1.2 2.2~5.5 100 100
HX1001-AE 1.5 2.4~-55 620 1000
HX1001-AE 1.8 2.5~55 100 200
HX1001-AE 3.3 3.4~55 75 330
HX1001-KE
L1
VI . Yout
2.2V 4o 5.5V 4 Lo =l 2.2 H 1oy
cin LLNEM  wFE 1‘;'3":
4. T/ 10uF H
L I
2
# MURATS LOHZZCMZRZMES.,
FHTAIVD YUDEM JMKZ12BI47TSMG
AV YUDEM JMEZ16RI1I0EML
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HX1001-BE
Vin Lt
2 4V to 5.5V 4 5 =2uH

Vout
1.5¥

Cout

2

* MURATS LOHIZCHZRZMAE.,
FETAIVO YUDEM JMEZ12BI47SMMG
TAIYD YIIDEM JMES1EBIL0SML

HX1001-CE
Vin L1
2.5¥ to 5.5V 4 5 =2uH

Lo

Yout
1.8V

Cout

2

* MURATS LOHIZCHZREMES
FETAIVO YUDEM IMKZ12B147SMG
TAIND YIIDEM JMEZ1EBIL0EML

Lo

HX1001-GE
¥in |2_12|.|'H Yout
3.4V to 5.5V : .
e uill (VYNIR=YYY R 33
+
cin  LLYEM  wFE 1‘;'3":
4. T/ 0uF b
L anp L
2

# MURATS LOHZZCMZRZMES
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Packaging | nfor mation

SOT-23-5 Package Outline Dimension

D

T
\

Al

A2

Syiiles] Diménsions In Millimeters Di.mensions In Inches
Min Max Min Max
A 1.050 1.250 0.041 0.049
Al 0.000 0.100 0.000 0.004
A2 1.050 1.150 0.041 0.045
b 0.300 0.500 0.012 0.020
c 0.100 0.200 0.004 0.008
2.820 3.020 0.111 0.119
E 1.500 1.700 0.059 0.067
El 2.650 2.950 0.104 0.116

e 0.950(BSC) 0.037(BSC)

el 1.800 2.000 0.071 0.079
0.300 0.600 0.012 0.024

0° 8° 0° 8°
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