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High Efficiency Low Output Ripple 5V Power Supply

Features

® Output Voltage Accuracy: 5V+5%

® Maximum Load Current: 275mA @ OTG, 450mA
@ Power Bank

® Low Vour Ripple: 100mVpp (typical)

® High Efficiency 1.5X / 2X Adaptive Charge pump

® Specific Q-modeTM Select Charge Pump Mode

® Two Operating modes: Normal Mode, Green
Mode

® Low Quiescent Current: 0.6mA(Green Mode)

® Up to 90% Efficiency

® Built in Soft start

® 2mm x 2mm, DFN-8L package

Applications

Cell Phones, Smart Phones, PADs

Power Bank

USB On-The-Go Device

Digital Camera

Typical Application Circuit

General Description

The AW3632 is a High-efficiency Low Ripple
charge pump power supply chip. With specific Q-
modeTM , AW3632 can select Charge Pump
operation mode between 1.5X and 2X.

The AW3632 can operate at normal mode and
green mode by 1-wire pulse function. In the
normal state, the charge pump has a higher
operating frequency, the drive capacity is over
275mA. In the green state, the operating
frequency is lower than normal state, the
frequency is about 50 kHz, the quiescent current
consume is only 0.6mA.

AW3632 builds in over current protection, over
temperature protection and output short-ground
protection, effectively protect chip from damage.

The AW3632 available in a tiny DFN 2mmx2mm
package.
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Figure 1 AW3632 Typical Application Circuit
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Pin Configuration And Top Mark

AW3632 Top View AW3632DNR MARKING
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Figure 2 AW3632 Pin Configuration and Top Mark

Pin Definition

Pin No. | Pin Name Description
1 GND Ground.
2 C1P Positive terminal of CrLy1.
3 C1N Negative terminal of Crry1.
4 IN Power Supply, Connect directly to Cin
5 EN Enable and 1-wire pulse control pin, the operation status of chip can be
selected via 1-wire pulse number.
6 ouT Output terminal, Should be bypassed with a Cout capacitor
7 C2P Positive terminal of CrLya.
8 C2N Negative terminal of CrLy2.
9 GND Exposed pad
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Ordering Information

Moisture Environmental Deliver
Part Number | Temperature Package Marking | Sensitivity ; y
Information Form
Level
AW3632DNR 40°C ~ 85°C DFN- AP32 MSL3 ROHS+HF 3000 units/
) 2mm*2mm-8L Tape and Reel
AW3632 000
Shipping

R: Tape & Reel
Package Type
DN: DFN8

Typical Application Circuits
Vout=5.0V@275mA
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Figure 3 AW3632 Typical Application Circuit as OTG Driver
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Figure 4 AW3632 Typical Application Circuit for Power Bank
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Absolute Maximum Ratings®OTED

PARAMETERS Range
ViN -0.3V to 6V
INN, INP -0.3V to Vin+0.3V
Package Thermistor 8JA 60°C/W
Ambient temperature -40°C to 857C
Max Junction Temperature TUMAX 125°C
Storage Temperature TSTG -65C t0 150°C
Maximum lead temperature (soldering) 260°C
ESD(NOTE2)
HBM +2kV
Latch-up
JEDEC STANDARD NO.78D NOVEMBER 2011 +IT: +450mA
-IT: -450mA

NOTE1: Conditions out of those ranges listed in "absolute maximum ratings" may cause permanent damages
to the device. In spite of the limits above, functional operation conditions of the device should within the ranges
listed in "recommended operating conditions”. Exposure to absolute-maximum-rated conditions for prolonged
periods may affect device reliability.

NOTEZ2: The human body model test method per MIL-STD-883H Method 3015.8.
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Electrical Characteristics

Recommended operating conditions, unless otherwise noted, circuit per Figure 1, Cin,CrLy1,CrLy2=1uF,
Cour=2.2uF, ViN=2.8~5.5V, TA=-40°C~85°C. Typical values are given Vin=3.8V and TA=25C.

PARAMETER TEST CONDITION MIN TYP | MAX | UNIT
ViN Supply Voltage 2.8 55 \Y;
Vin=3.6V , 1.5X normal mode 1.6 mA
lo Quiescent Current
ViN=3.0V , 2X normal mode 2.0 mA
Isp Shut down current ViN=3.6V , EN=0V 0.1 MA
Ren Inside pull-down resistor 300 kQ
Over heat protection .
Tore | temperature 155 C
Over heat protection .
THvs | hysteresis 20 ¢
Charge Pump
Vout Output Voltage ViN=2.8V to 5.5V , lout=1mA 475 5.00 5.3 \Y
lLoap_max | Max current output Continuous load mode , Vin=3.3V | 545 mA
to 4.2V
. lout<275mA,Cout=2.2F,
V Output ripple ’ ’ 100 \Y;
R PLETIPP ESR=20mQ m
Max output voltage Vin=3.8V,EN=0, Vour with high
Vourmax | (st down mode) voltage 10 v
1.5X mode , Vin=3.8V 800 kHz
Fosc Oscillator Frequency
2X mode , Vin=3.2V 700 kHz
Ton Vout Turn-on Time From EN rising edge to Vour 500 us

reach target value

Current limit while Vout
ISHORT | Short to ground 300 mA

Ron Qpen loop output 1.5X mode , Vin=3.8V 3.3 ohm
impedance 2X mode , Vin=3.6V 4.0 ohm
lLoab=100mA , From 1.5X to 2X 3.45 \V;
V1raNs Mode switching voltage
lLoab=100mA , From 2X to 1.5X 3.7 \Vj
Enable Pin
ViH EN FLASH Logic High 14 ViN \Y
Vi EN FLASH Logic Low 0 0.4 \Y
TH High level width of EN Vin=2.8V to 5.5V 0.75 2 10 us
TL Low level width of EN Vin=2.8V to 5.5V 0.75 2 10 Vi
Torr  [Shut down delay Vin=2.8V to 5.5V 500 VK]
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Typical Characteristics

Unless otherwise specified; Vin=3.8V, Vout=5V, TA=25"C, circuit and components according to Figure1.
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Output ripple

Vin=4.2V, Vour=5V,lour=300mA,1.5X Mode

Vin
AC coupled YRy §y I
100mV/div i T YA
Vout
AC coupled
100mV/div
Cn=1uF
Cour=2.2uF
Time(lus/div)
Startup - 0 mA
Vin=3.6V, No Load,
VEN
2V/div |
VOUT
2V/div
Cin=1uF
Cour=2.2uF
Time(50us/div)
Line regulation
lour=200mA
4.2V
VIN
1V/div
3.6V
Vout
AC coupled L
200mV/div
Cin=1uF
Cour=2.2uF

Time(2ms/div)

Output ripple

Vin=4.2V, Vour=5V, lour=400mA, 2X Mode

Vin
AC coupled _
100MVIiv ol ~c i v e s e s e s o

Vout
AC coupled
100mV/div
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Cour=2.2uF
Time(lus/div)
Startup - 400mA
Vin=3.6V, lour=400mA
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2V/div
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2V/div
Cin=1uF
Cour=2.2uF
Time(100us/div)
Load regulation
Vin=3.8V
200mA
lload
20mA
Vout JE—
AC coupled
500mV/div
Cin=1uF
Cour=2.2uF

Time(200ms/div)
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lo vs Input Voltage

Vour Vs Input Voltage
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Detailed Functional Description

AW3632 is a low static current, high efficiency, low ripple 1.5X / 2X charge pump power chip. In the Li+ battery
voltage range, provides a constant 5V power output, and can provide a maximum of 275mA driving capacity,
very suitable for use as OTG driver and flash driver chip.

AW3632 uses EN pin to select working conditions. AW3632 provides two different working conditions: normal
and environmentally mode. Under normal condition, the working frequency of charge pump is relatively high,
and the driving capacity can reach above 275mA.In the environmental protection state, the working frequency
is reduced to cut down the standby power consumption of the system.

AW3632 built-in Q_ModeTM technology enables adaptive switching between 1.5X and 2X fold charge pump
modes, requiring only Cin, Cour, CrLy1, and CrLy2 capacitors with small capacitance values. The chip has built-
in functions of short circuit protection, overheating protection, current limiting protection and anti-reverse
irrigation, which can shut off the chip under abnormal working conditions and effectively protect the chip from
damage. When the abnormal conditions are eliminated, AW3632 will automatically resume working.

Functional Block Diagram

nl
"
1F
C1P 7 C2Py 7 g C2N 3 C1N
\l VOUT
Battery. J_Nll:‘] 1.5X, 2X Charge Pump ! /OU 5V@275mA
I__ 47 \F l J_Z-Z \F
Current A A
Sense Error amp,
Oscillator
oTP b
Q-Mode
(Mode Selection)
o—E; DeglitcH Referencal—
| EN

{1}
GNI

Figure 5 Functional Block Diagram

Anti-Interference 1-Wire Control Openration

AW 3632 selects the working state through the EN pin. The timing of selection is as shown in Figure 4: AW3632
provides two different working states: normal, green. The recommended range of THI and TLO is between
2us~10us, the working state is the cycle mode. When power is turned on, the EN pin sends a pulse, then it
will enter the first working state: Normal state. In normal state, EN sends another pulse and enters the second
state: Green state. In the green state, EN sends two pulses and returns to the first working state. If you need
to turn off the chip, you need to send a low level that is at least longer than TOFF. The Vour pin has an internal
5kQ pull-down resistance.

In the normal state, the charge pump has a higher operating frequency, the drive capacity is over 275mA. In

the green state, the operating frequency is lower than normal state, the frequency is about 50 kHz, the
quiescent current consume is only 0.6mA. When USB device hangs, or the system is in standby state, it can
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enter the green state to reduce the standby current of system and extend the battery life. The maximum drive
current of green state is about 15mA. The third pulses of the EN pin enter the reserved state, which is used
for chip testing. Do not enter the reserved state by the user.

en ¢+ L ¢ Lt L4 L4 | E
NORMAL GREEN RESERVED; NORMAL GREEN SHUTDOWN

AW3632

Figure 6 1-Wire Pulse Control Diagram

Glitch Elimination

AW3632 has an internal Deglitch circuit. In portable applications such as mobile phones and digital cameras,
interference between various signal lines on the PCB is inevitable. AW3632 has an internal Deglitch circuit for
the specificity of the EN pin, which eliminates the high level glitch of the EN pin of less than 16ns, which avoids
wrong triggering of the 1-wire pulse count dimming due to external circuit interference.

Q-Mode Technology

The charge pump of AW3632 has two modes: 1.5 times and 2 times. Working mode is automatically selected
according to input voltage Vin and output load current. When Vv is higher, the charge pump works in 1.5 times
mode, and the power current is about 1.5 times of the load current.

When VN drops to Vin_down, the insufficient driving capacity of the charge pump will make Vout drop. In order
to keep Vour, the voltage charge pump will automatically jump to the 2 times mode. After entering 2 times
mode, the power supply current is about twice of the load current. At this point, if Vin rises to Vin_up, the charge
pump will return to 1.5 times mode after a period of waiting. In order to prevent mode switching back and forth,
there is a hysteresis voltage Vhys between Vin_up and Vin_down, and the voltage of Vhys is generally between
0.2V and 0.3V.

—>| 1.5x mode |

Figure 7 Q_Mode Control Diagram
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Application Information

Capacitors Selection

For the best performance, the choice of peripheral devices is very important. AW3632 requires four capacitors
to operate. The input voltage Vin and the output voltage Vout each require a bypass capacitor to ground. The
recommended capacitance values of these two capacitors are 4.7uF and 2.2uF, respectively. There are also
two charge pump boost capacitors. The recommended capacitor value is 1uF. Considering performance and
taking into account space-constrained applications such as cell phones, it is recommended to use X5R and
X7R ceramic capacitors with a package size of 0402 or 0603. Tantalum capacitors cannot filter high-frequency
ripple. They are not recommended as decoupling capacitors for input voltage Vin. If a tantalum capacitor is
used at the Vin terminal, an in parallel 0.1uF~1uF ceramic capacitor is required.

Input Capacitor

The capacitance on the Vin power supply can filter out the interference on the power supply, and the size of
the capacitance will also affect the input ripple. There are parasitic inductors, resistors and capacitors on the
PCB wiring, and when the switching current flows through the inductors, a voltage drop is formed. If the power
supply to the chip is not synchronized with the ground potential change, the internal logic circuit may be flipped
by mistake, making the chip function wrong. Therefore, Cin must be placed as close as possible to the chip,
and it is advisable that the parasitic inductance from Ci to the pin of the chip should not exceed 10nH.

Output Capacitor Cour

The capacitance on Vour affects the output drive capability, system stability, and ripple size on the output Vour.
If the Cour is too small, it may cause instability of the system. If the Cour is too large, the current required to
charge the Cout when the chip is enabled will be larger, and the current required by the power supply will be
larger. When the chip is turned off, the discharge time on the Vour will be longer. When the Cout = 2.2uF, ESR
= 20mQ, loap = 275 mA, in all kinds of work mode the output ripple is not more than 100mVpp. The larger
ESR of the capacitance, the larger output ripple, and 2.2uF capacitance is recommended for Vour to reduce
output ripple and load adjustment.

Flying Capacitor

The size of the two Flying capacitors affects the charge pump's load regulation and output drive capability. The
larger the Flying capacitance, the stronger the load regulation and the stronger the drive capability. Two 1uF
Flying capacitors are recommended for 275mA load.

Capacitance can be affected by package size and dc bias voltage. The larger the package size is, the higher
the rated withstand voltage and the smaller the capacitance loss will be. Therefore, the capacitance withstand
voltage needs to leave a certain margin relative to the working voltage. When working, the voltage of Vin
decoupling capacitor and Flying capacitor generally does not exceed the battery voltage of 4.2V. Capacitors
with a voltage of 6.3V from 1uF to 2.2uF can be selected. The normal voltage on the Vour is around 5.0V, in
order to prevent the USB plug when the surge voltage on the power supply is too high breakdown device,
recommended to choose a 2.2uF capacitor within 10V withstand voltage, or in the Vour end with zener diode
to do voltage embedding. Table 1 shows the recommended capacitor types and typical values.

www.awinic.com 11 Copyright © 2019 SHANGHAI AWINIC TECHNOLOGY CO., LTD



AW3632

Jan 2021 V1.1

Recommended Components List

. Rating . .
Type Capacitor Voltage Manufacturer Size Website

C0402X5R105M6R3NT 1uF 6.3V 0402
C0402X5R225M6R3NT 2.2uF 6.3V EYANG 0402

H WWW.SZEYANG.COM
C0603X5R225M100NT 2.2uF v 0603
GRM155R60J105ME 1uF 6.3V 0402
RM155R60J225ME 2.2uF 3V Murat 402

G 55R60J225 M 6.3 urata 040 WWW MURATA . COM
GRM155R61A225ME 2.2uF 1ov 0402

PCB Layout Considerations

The AW3632 is a charge-pumped DC/DC converter. In order to full performance of the AW3632, PCB layout
must be carefully considered. AW3632 PCB layout shall strictly comply with the following rule:

1.

All peripheral devices should be as close as possible to the chip. Cin, Cout, CrLy1 and CrLy2 are close to
the corresponding Vin, Vout, C1P, C1N, C2P and C2N pins. The device solder pad and chip pins should
be directly connected with the same layer of copper wire, avoiding two layers of copper connection through
the hole.

The power line connected to Vin pin should be as wide as possible to reduce the influence of parasitic
inductance and parasitic resistance. The power line from the battery to the Vin pin of the chip should be
carefully layout and shielded between with other line.

Input capacitor Cin, output capacitor Cout and boost capacitor, CrLyr and CrLy2 should be as close to the
chip as possible, and the connection between capacitor solder pad and chip's corresponding pin should
be as wide and short as possible to reduce noise and EMI interference.

CrLv1 and CrLy2 have strong switching signals when working, and should be far away from FM, RF PA and
other modules to avoid interference on high-frequency devices.

In order to obtain better heat dissipation performance and noise performance, the chip's heat sink, GND
pin and PGND pin must be directly connected to a large area of PCB's GND layer, and at the same time,
the GND layer below the heat sink is connected to the intermediate GND layer of PCB through a hole.
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Demo Information
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Figure 9 AW3632 Demo PCB Layout
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Carrier Tape

~01.5+0.1/-0.0

fe—24.00
2.00+.05 !

0.25+.05

T 40_01 . m— |
f [

I EREEEE

~©1.00 MIN

-

1.75+.10

\ 3.50+.05
| f
/
_.£O 8.0+0.3/-0.1
AQ e
Unit: mm
AQ=2.3mm
B0=2.3mm
K0=1.0mm
NOTE: All dimensions are in millimeter (mm).
Pin 1 Direction
Pin1
/o o [¢) [¢) o
| |
NoamiossiCentOEk )
\\ \\
! !
£ / User Direction of Feed
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Reel

111.0 REF

106.0 REF

L L TT

T

2.40%0.10
©13.0+0.5/-0.2 L
[92)
=
7_05’59.'? S 1—
N
20 1.7 Ref Unit: mm
DETAIL “A” DETAIL “B”
n n n n Notes:
PN A£10 HE 1 il W=05 1. RD stands for Reel Dipped,;
RD27608(-BK,-BL) | :178.0 ©60.0 1.40 9.0 2. RS stands for Reel Standard;
3. BK stands for black Reel;
RS27608(-BK-BL) | ©178.0 ©60.0 140 9.0 4. BL stands for blue Reel:
RD27612(-BK,-BL)| ©178.0 60.0 140 13.2
RS27612(-BK,-BL) | ©178.0 ©60.0 1.40 13.2

NOTE: All dimensions are in millimeter (mm).
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Cover Tape

Width
5.4+0.1mm

Thickness
0.056+0.005mm

j
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Package Description

<« D2 » .
e Unit:mm DFN-8L
<« D> »bie |«
T N A | 0.700 | 0.850 | 0.900
£ E2 Al |0.000 0.050
i k 4 A2 0.203( Ref.)
o A
(11 (1] b | 0.200] 0.250 | 0.300
P D14 ¢ |0.300 [0.350 | 0.400
, _ D |1.950|2.000 | 2.050
Top View Bottom View
D2 | 1.150 | 1.200 | 1.250
i D1 1.500 ( Ref.)
A v (BSC)
e 0.500
V{ A2
AL E |1.950 | 2.000 | 2.050
o E2 |0.550 | 0.600 | 0.650
Side View

NOTE: All dimensions are in millimeter (mm).
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Land Pattern Data
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Figure 10

Table 1 Reflow Data
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Revision History

Version Date Change Record
V1.0 May 2019 English Version Draft created
1. Add Land pattern data
Vil Jan 2021 2. Refresh the document version
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Disclaimer

Information in this document is believed to be accurate and reliable. However, Shanghai AWINIC Technology
Co., Ltd (AWINIC Technology) does not give any representations or warranties, expressed or implied, as to
the accuracy or completeness of such information and shall have no liability for the consequences of use of
such information.

AWINIC Technology reserves the right to make changes to information published in this document, including
without limitation specifications and product descriptions, at any time and without notice. Customers shall
obtain the latest relevant information before placing orders and shall verify that such information is current and
complete. This document supersedes and replaces all information supplied prior to the publication hereof.

AWINIC Technology products are not designed, authorized or warranted to be suitable for use in medical,
military, aircraft, space or life support equipment, nor in applications where failure or malfunction of an AWINIC
Technology product can reasonably be expected to result in personal injury, death or severe property or
environmental damage. AWINIC Technology accepts no liability for inclusion and/or use of AWINIC Technology
products in such equipment or applications and therefore such inclusion and/or use is at the customer’s own
risk.

Applications that are described herein for any of these products are for illustrative purposes only. AWINIC
Technology makes no representation or warranty that such applications will be suitable for the specified use
without further testing or modification.

All products are sold subject to the general terms and conditions of commercial sale supplied at the time of
order acknowledgement.

Nothing in this document may be interpreted or construed as an offer to sell products that is open for
acceptance or the grant, conveyance or implication of any license under any copyrights, patents or other
industrial or intellectpAl property rights.

Reproduction of AWINIC information in AWINIC data books or data sheets is permissible only if reproduction
is without alteration and is accompanied by all associated warranties, conditions, limitations, and notices.
AWINIC is not responsible or liable for such altered documentation. Information of third parties may be subject
to additional restrictions.

Resale of AWINIC components or services with statements different from or beyond the parameters stated by
AWINIC for that component or service voids all express and any implied warranties for the associated AWINIC
component or service and is an unfair and deceptive business practice. AWINIC is not responsible or liable for
any such statements.
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