Conceptual

RT9220

2A, 2MHz, High-Efficiency

Synchronous Buck PWM Converter

General Description

The RT9220 is a high-efficiency synchronous buck PWM
converter with integrated P-Channel and N-Channel power
MOSFET switches. Capable of delivering 2A output current
over a wide input voltage range of 2.4V to 5.5V, the RT9220
is ideally suited for portable applications powered by a
single Li-lon battery or by 3-cell NiMH/NiCd batteries.

The device operates at 500kHz PWM switching frequency
by floating the RT pin, and can be set up to 2MHz by
placing a resistor (Rrt) from this pin to GND that allows
the use of the smallest external components. The RT9220
integrate two low Rps(on) = 150m£2 of high- and low-side
switching MOSFETs reduces board space, as only
resistors and capacitors along with one inductor are required
externally for operation.

The RT9220 has adjustable output range down to 0.8V.
The other features include external soft-start, chip enable,
over-temperature and over-current protections. It is available
in a space-saving 10-lead 3mmx3mm DFN package with
a height of only 1.0mm.

Ordering Information

RT9220 Ii

Package Type
QV : DFN-10L 3x3 (V-Type)

Operating Temperature Range
C : Commercial Standard
P : Pb Free with Commercial Standard

Features

e 2.4V to 5.5V Input Voltage Range

e Adjustable Output from 0.8V to VIN

e Guaranteed 2A Output Current

e Accurate Reference: 0.8V (11.5%)

e Up to 90% Conversion Efficiency

e Typical Quiescent Current: 250pA

¢ Integrated Low Rps(on) High- and Low-Side Power
MOSFET Switches: 150mQ

e Current Mode PWM Operation

e Programmable Frequency: 500kHz to 2MHz

e 100% Maximum Duty Cycle for Lowest Dropout

e External Soft-Start

e No Schottky Diode Required

e Over-Temperature and Over-Current Protection

e Small 10-lead 3mmx3mm DFN Package

Applications

o Battery-Powered Equipment

e Low Power CPU and DSP Supply

o Digital Carmeras and Hard Disks

o Protable Instruments and Notebook Computers

e Celluar Phones, PDAs, and Handheld PCs

o USB-Based DSL Modems and Other Network Interface
Cards

Pin Configurations

(TOP VIEW)
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Typical Application Circuit

VIN O 4
2.4V to 5.5V 10uF—L
VDD PVDD
— 1uH
ON EN LX VouTt
1.8V/I2A
> 0.1uF__|__
— RT9220
_E’\/\/_ RT FB 100uF
— RRT
30K 120K
1nF 1nF — —
T GND PGND

Typical Application Circuit as Single Supply Voltage (VDD = VIN = 2.4V to 5.5V)

VDD O
2.4V to 5.5V

O VIN
1.8V

10uF

I VDD PVDD __|—_
- H -
Vout

1.2VI2A

100uF

Typical Application Circuit as Dual Supply Voltage (VDD = 2.4V to 5.5V, VIN = 1.8V)
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Richiek Conceptual RT9220
Functional Pin Description
PVDD (Pin 1) RT (Pin 8)

Power Input Supply. Input voltage which supplies current
to the output pin. Connect this pin with a low-ESR capacitor
to PGND.

PGND (Pin 2)

Power Ground. Ties the pin directly to the cathode terminal
of C, and C_ . and ground plane with the lowest
impedance.

EN (Pin 3)
Logic high enables operation. Logic low shuts down the
converter. Do not allow pin to float.

VDD (Pin 4)

Signal Input Supply. VDD supplies the internal control
circuitry and provides the drive voltage. The driving capability
of output current is proportioned to the VDD. Requires a
bypass capacitor to GND.

GND (Pin 5 & 11)

Signal and Common Ground (Exposed thermal pad is
connected to GND). The GND pad area should be as large
as possible and using many vias to conduct the heat into
the buried GND plate of PCB layer. All samll-signal,
compensation and feedback components should connect
to this pin, and in turn connect to PGND at one point. All
voltage levels are measured with respect to this pin.

FB (Pin 6)
Switcher Feedback Voltage. This pin is the inverting input
of the error amplifier. FB senses the switcher output through

an external resistor divider network. FB regulation voltage
is 0.8V.

COMP (Pin 7)

Compensation Input. This pin is the output of the internal
error amplifier. Connect to a RC network to compensate
the regulator controll loop.

This pin provides oscillator switching frequency adjustment.
The switching frequency is set to 500kHz internally when
the RT pin be left floating. By placing a resistor (R;) from
this pin to GND, the nominal 500kHz switching frequency
is increased according to the following curve: (to be

updated)
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SS (Pin 9)

Connect a capacitor from this pin to ground. Triangle wave
will be appeared on SS pin, which provides a clock base
for soft-start. The soft-start timing would be setted by
following formular:

Css
Tss =200 us x
1nF

x50

LX (Pin 10)
Internal Power MOSFET Switches Output. Connect this
pin to the inductor.
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RT9220

Conceptual

Function Block Diagram
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Absolute Maximum Ratings (Note 1)
« Supply Voltage (PVpp & Vb ) —0.3V to 6V
e LXVoltage —0.3V to (Vpp + 0.3V)
e PGNDtoGND —0.3V to 0.3V
¢ Voltage on EN, SS, COMP, FB, RT —0.3V to 6V
o Package Thermal Resistance
DFN-10L 3x3, 6a TBD
¢ Junction Temperature 150°C
o Lead Temperature (Soldering, 10 sec.) 260°C

o Storage Temperature Range

o ESD Susceptibility (Note 2)
HBM

MM

Recommended Operating Conditions (Note 3)

o Supply Voltage, PVpp & Vpp

—65°C to 150°C

2kV
200V

2.4V to 5.5V

¢ Shutdown Input Voltage, Ven

0V to 5.5V

—40°C to 85°C

e Ambient Temperature Range
¢ Junction Temperature Range

0°C to 125°C

Electrical Characteristics
(Vop = 3.3V, Ta = 25°C, unless otherwise specified)

Parameter Symbol Test Conditions Min [ Typ | Max | Units
Vpp Supply Current
Quiescent Current Iq ?;EU'\'TZ %:1\2 Ve = Vrer + 0.15V, -- 250 | 400 MA
Shutdown Current IsHDN VEn = OV - | 0.01 1 MA
Reference
Reference Voltage VREF 0.788]0.800(0.812( V
Oscillator
Switching Frequency RT = Open -- 0.5 -- MHz
Switching Frequency Range fosc By setting RT -- -- 2 MHz
Maximum Duty Cycle DC PVbp = Vour 100 - - %
Error Amplifier (GM)
E/A Transconductance Im - 0.2 - ms
Compensation Source Current lc_source| VrB = VRer - 0.15V - 22 -- pA
Compensation Sink Current Ilcs sink [ VFB= VRer + 0.15V -- -22 - MA

To be continued
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Parameter Symbol Test Conditions Min | Typ | Max | Units
Power Switches
Rpbs(on) of P-Channel MOSFET | Rp FeT PVpp=3.3V, ILx = 1A -- 150 | 250 mQ
Rps(on) of N-Channel MOSFET | RN _FeT PVpbp= 3.3V, ILx =-1A -- 150 | 250 | mQ
P-Channel Current Limit LMt PVpp = 3.3V, VEg = VRefr - 0.15V 23 3 3.7 A
Logic Input
EN Threshold Logic-Low Voltage | V|_ Vpp = 2.4V to 5.5V, Shutdown - - 0.4 y

Logic-High Voltage| V|H Vpp = 2.4V to 5.5V, Enable 1.5 - -

EN Current IEN Vpp = 5.5V, Enable - 1 - A
Protection
FB Under-Voltage Trip AFBUVT FB Falling -- 50 - | %VREr
FB Over-Voltage Trip AFBOVT FB Rising -- 125 - | %VREr
Thermal Shutdown Temperature |Tsp - 180 - °C
Thermal Shutdown Hysteresis ATsp - 20 - °C

Note 1. Stresses beyond those listed under “Absolute Maximum Rating” may cause permanent damage to the device.
These are stress ratings only, and functional operation of the device at these or any other conditions beyond those
indicated in the operational sections of the specifications is not implied. Exposure to absolute maximum rating
conditions for extended periods may affect device reliability.

Note 2. Devices are ESD sensitive. Handling precaution recommended. The human body model is a 100pF capacitor
discharged through a 1.5kQ resistor into each pin.

Note 3. The device is not guaranteed to function outside its operating conditions.
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Outline Dimension
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Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 0.80 1.00 0.031 0.039
A1 0.00 0.05 0.000 0.002
A3 0.20 Ref. 0.008 Ref.

0.18 0.30 0.007 0.012

D 3.00 0.118
D2 0.00 2.70 0.000 0.106

E 3.00 0.118
E2 0.00 1.75 0.000 0.069

e 0.50 0.020
L 0.20 0.50 0.008 0.020

V-Type 10L DFN 3x3 Package

RICHTEK TECHNOLOGY CORP.

Headquarter

5F, No. 20, Taiyuen Street, Chupei City

Hsinchu, Taiwan, R.O.C.

Tel: (8863)5526789 Fax: (8863)5526611

RICHTEK TECHNOLOGY CORP.

Taipei Office (Marketing)

8F-1, No. 137, Lane 235, Paochiao Road, Hsintien City
Taipei County, Taiwan, R.O.C.

Tel: (8862)89191466 Fax: (8862)89191465

Email: marketing@richtek.com
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