Regulator - TinyPower :
Buck-Boost, 2.5 A, | 2C

FAN49103

Description

The FAN49103 is a high efficiency budhoost switching mode
regulator which accepts input voltages either above or below the _
regulated output voltage. Using filllbridge architecture with WWW. onsemi.com
synchronous rectification, the FAN49103 is capable of delivering up
to 2.5 A while regulating the output at 3.4 V. The FAN49103 exhibits
seamless transition between siep and stejidown modes reducing
output disturbances. The output voltage and operation mode of the
regulator can be programmed throughzghihterface.

At moderate and light loads, Pulse Frequency Modulation (PFM) is
used to operate the device in povgave mode to maintain high WLCSP20 2.015x1.615x0.586
efficiency. In PFM mode, the part still exhibits excellent transient CASE 567QK
response during load steps. At moderate to heavier loads or Forced
PWM mode, the regulator switches to PWM fixéequency control.

While in PWM mode, the regulator operates at a nominal fixed MARKING DIAGRAM
frequency of 1.8 MHz, which allows for reduced external component
values.

The FAN49103 is available in a 20ump 1.615 mm x 2.15 mm 12KK
with 0.4 mm pitch WLCSP. O xvz
Features
€ 24 A Typical PFM Quiescent Current 12 = Alphanumeric Device Marking
€ Above 95% Efficiency KK = Lot Run Code

X = Alphabetical Year Code

€ Total Layout Area = 11.61 nmfn v — 2 iweeks Date Code

€ Input Voltage Range: 2.5V to 5.5V z = Assembly Plant Code
€ Maximum Continuous Load Current:

3.0Aat\byr=3.4V, ViN=3.3V
25Aat\our= 3.4V, iy =3.0V ORDERING INFORMATION

— — See detailed ordering and shipping information on page 2 of
20Aat\oyr=34V, Un=25V this data sheet.

€ 12C Compatible Interface

€ Programmable Output Voltage:
2.8V 1t04.0Vin 25 mV Steps

€ 1.8 MHz FixediFrequency Operation in PWM Mode

€ Automatic / Seamless Stépp and Stejjdown Mode Transitions
€ Forced PWM and Automatic PFM/PWM Mode Selection

€ 0.5 A Typical Shutdown Current

€ Low Quiescent Current Pagghrough Mode

€ Internal SoffiStart and Output Discharge

€ Low Ripple and Excellent Transient Response

€ Internally Set, Automatic Safety Protections
(UVLO, OTP, SCP, OCP)
€ Package: 20 Bump, 0.4 mm Pitch WLCSP

FAN49103

Applications

€ Smart Phones

€ Tablets, Netbooks, UltriMobile PCs
€ Portable Devices with Liion Battery
€ 2G/3G/4G Power Amplifiers

€ NFC Applications Figure 1. Typical Application

Semiconductor Components Industries, LLC, 2016 1 Publication Order Number:
May, 2020 i Rev. 4 FAN49103/D


http://www.onsemi.com/

ORDERING INFORMATION

FAN49103

Output Temperature Packing
Part Number Default VOUT Discharge Range Package Method Device Marking
FAN49103AUC340X 34V Yes 140 to 85°C 20 iBall (WLCSP) | Tape and Reel FF
FAN49103AUC330X 3.3V Yes 140 to 85°C 20iBall (WLCSP) | Tape and Reel KX

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.
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Figure 2. Block Diagram

WWW. onsemi.com
2




FAN49103

PIN CONFIGURATION

(w) (=) () (m)
(&) (=) () (o)
(o) (@) (=) (=)
(o) (52) (o) (o)
(&) (=) () (=)

Figure 3. Top View (Bump Down)

PIN DEFINITIONS (Note 1)

Pin # Name Description
A3, A4 PVIN Power Input Voltage. Connect to input power source. Connect to C;y with minimal path
Al AVIN Analog Input Voltage. Analog input for device. Connect to Cy and PVIN
A2 EN Enable. A HIGH logic level on this pin forces the device to be enabled. A LOW logic level forces the device
into shutdown. EN pin can be tied to VIN or driven via a GPIO logic voltage
B3, B4 Swi Switching Node 1. Connect to inductor L1
E1l AGND Analog Ground. Control block signal is referenced to this pin. Short AGND to PGND at GND pad of Coyt-
B1, C1, C2, PGND Power Ground. Low iside MOSFET of buck and main MOSFET of boost are referenced to this pin. C;y and
C3,C4,D1 Cout should be returned with a minimal path to these pins
D2 SDA 12C Data Line. Used for 12C communication
D3, D4 SW2 Switching Node 2. Connect to inductor L1
E2 PG Power Good. This is an open idrain output and normally High Z. An external pull Tup resistor from VOUT can
be used to generate a logic HIGH. PG is pulled LOW if output falls out of regulation due to current overload
or if thermal protection threshold is exceeded. If EN is LOW, PG is high impedance
B2 SCL I2C Clock Line. Used for 12C communication
E3, E4 VOUT Output Voltage. Buck iBoost Output. Connect to output load and Coyt

1. Refer to Layout Recommendation section located near the end of the datasheet.

WWW. onsemi.com
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FAN49103

ABSOLUTE MAXIMUM RATINGS (Ta = 25°C, Unless otherwise specified)

Symbol Parameter Min. Max. Unit
PVIN/AVIN  |PVIN/AVIN Voltage 10.3 6.5
VOUT VOUT Voltage 10.3 6.5 Y
SW1, SW2 |SW Nodes Voltage 10.3 7.0 \Y
Other Pins 10.3 6.5 \Y
£SO Electrostatic Discharge Protection Level ~ [Human Body Model per JESD22 1A114 2000 v
Charged Device Model per 1000
JESD221C101
T; Junction Temperature 140 +150 °C
Tste Storage Temperature 165 +150 °C
T Lead Soldering Temperature, 10 Seconds +260 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min. Typ. Max. Unit
PVIN Supply Voltage Range 25 55 \%
louT Output Current (Note 2) 0 25 A

L Inductor (Note 3) 1 H
Cout Output Capacitance (Note 3) 47 F
Ta Operating Ambient Temperature 140 +85 °C
T; Operating Junction Temperature 140 +125 °C

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond

the Recommended Operating Ranges limits may affect device reliability.

2. Maximum current may be limited by the thermal conditions of the end application, PCB layout, and external component selection in addition
to the device’s thermal properties. Refer to the Application Information and Application Guidelines sections for more information.

3. Refer to the Application Guidelines section for details on external component selection.

THERMAL PROPERTIES (Note 4, 5)
Symbol Parameter Min. Typ. Max. Unit

JA Junction ito TAmbient Thermal Resistance 66 °C/IW

4. Junction ito fambient thermal resistance is a function of application and board layout. This data is measured with four i layer 2s2p with vias
JEDEC class boards in accordance to JEDEC standard JESD51. Special attention must be paid not to exceed junction temperature Tjmax)
at a given ambient temperature Tp.

5. See Thermal Considerations in the Application Information section.

WWW. onsemi.com
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ELECTRICAL CHARACTERISTICS (Note 6, 7)
Minimum and maximum values are at PVIN = AVIN = 2.5V to 5.5V, Ta = 140°C to +85°C. Typical values are at Tp = 25°C, PVIN = AVIN =

VEn=3.6V,VOUT =34 V.

FAN49103

Symbol Parameter | Conditions | Min. | Typ. | Max. | Unit |
POWER SUPPLIES
o} Quiescent Current PFM Mode, IoyT = 0 mA (Note 8) 24 A
PT Mode, loyt = 0 MA 27
Isp Shutdown Supply Current EN = GND, PVIN=3.6 V 0.5 5.0
VuvLo Under iVoltage Lockout Threshold Falling PVIN 1.95 2.00 2.05 \Y
VUVHYST Under iVoltage Lockout Hysteresis 200 mV
EN, SDA, SCL
Vi HIGH Level Input Voltage 11 \%
ViL LOW Level Input Voltage 0.4 \%
Iin Input Bias Current Into Pin Input Tied to GND or PVIN 0.01 1.00 A
PG
Vpg PG LOW Ipg =5 MA 0.4 v
IpG_Lk PG Leakage Current Vpg =5V 1 A
SWITCHING
fsw Switching Frequency PVIN=3.6V, Ty =25°C 1.6 1.8 2.0 MHz
lp_LIM Peak PMOS Current Limit PVIN = 3.6 V 4.6 5.2 5.9 A
ACCURACY
Vout acc DC Output Voltage Accuracy PVIN = 3.6 V, Forced PWM, 3.366 3.400 3.434 \
louT = 0 MA, VOUT = 3.4V
PVIN = 3.6 V, PFM Mode, 3.366 3.475 3.563
louT = 0 MA, VOUT = 3.4V

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product

performance may not be indicated by the Electrical Characteristics if operated under different conditions.

6. Refer to Typical Characteristics waveforms/graphs for Closed iLoop data and its variation with input voltage and ambient temperature.
Electrical Characteristics reflects Open iLoop steady state data. System Characteristics reflects both steady state and dynamic Close iLoop
data associated with the recommended external components.

7. Minimum and Maximum limits are verified by design, test, or statistical analysis. Typical (Typ.) values are not tested, but represent the
parametric norm.

8. Device is not switching.

WWW. onsemi.com
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FAN49103

SYSTEM CHARACTERISTICS
The following table is verified by design and bench test while using circuit of Figure 1 with the recommended external components. Typical
values are at Ty = 25°C, PVIN = AVIN = VgN = 3.6 V, VOUT = 3.4 V. These parameters are not verified in production.

Symbol Parameter Min. Typ. Max. Unit

VouT_acc Total Accuracy 5 %
(Includes DC accuracy and
load transient) (Note 9)

Vout Load Regulation louT=0.4At025A,PVIN=3.6V 70.20 %IA
Vourt Line Regulation 30V PVIN 42V, lpyT=15A 10.06 %IV
VOUT_RIPPLE Ripple Voltage PVIN=4.2V,VOUT =34V, 4 mVv
loyt =1 A, PWM Mode
PVIN=3.6V,VOUT =3.4YV, 22
louT = 100 mA, PFM Mode
PVIN=3.0V,VOUT =3.4YV, 14
lout = 1 A, PWM Mode
Efficiency PVIN=3.0V,VOUT =3.4YV, 90 %
louT = 50 MA, PFM
PVIN=3.0V,VOUT =3.4YV, 96
louT = 500 MA, PWM
PVIN=3.8V,VOUT =3.4YV, 90
louT = 50 MA, PFM
PVIN=3.8V,VOUT =34V, 94
louT = 600 MA, PWM
PVIN=3.4V,VOUT =34V, 94
louT = 300 MA, PWM
Tss Soft iStart EN HIGH to 95% of Target VOUT, 260 s
IOUT =68 mA
VOUT_LOAD Load Transient PVIN=34V,Ilgyr=05A 1A, +45 mV
TR=TF=1 s
PVIN=34V,louT=05A 2.0A, +125

TR=TF=1 s, Pulse Width=577 s

VOUT_LINE Line Transient PVIN=3.0V 3.6V, +60 mVv
TR=TF=10 s,lgytr=1A

9. Load transientis from0.5A 1A.

WWW. onsemi.com
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FAN49103

TYPICAL CHARACTERISTICS

Unless otherwise noted, PVIN = AVIN = Vgy = 3.6 V, VOUT = 3.4V, circuit of Figure 1 with the recommended external components,
AUTO Mode, T = 25°C.

Figure 4. Efficiency vs. Load Figure 5. Output Regulation vs. Load
Figure 6. Output Regulation vs. Load, Figure 7. Quiescent Current (No Switching)
FPWM Mode vs. Input Voltage
Figure 8. Quiescent Current (Switching) Figure 9. Shutdown Current vs. Input Voltage

vs. Input Voltage

WWW. onsemi.com
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FAN49103

TYPICAL CHARACTERISTICS

Unless otherwise noted, PVIN = AVIN = Vgy = 3.6 V, VOUT = 3.4V, circuit of Figure 1 with the recommended external components,
AUTO Mode, T = 25°C.

Figure 10. Output Ripple, VIN = 2.8 V, Figure 11. Output Ripple, VIN = 3.3 V, | oyt =200 mA,
loyt = 20 mA, Boost Operation Buck iBoost Operation

Figure 12. Output Ripple, VIN = 4.2V, Figure 13. Output Ripple, VIN = 2.5V,
louT = 20 MA, Buck Operation louT = 1000 mA, Boost Operation

SINGLE PULSE

Figure 14. Output Ripple, VIN = 3.3V, Figure 15. Output Ripple, VIN = 4.5V,
louTt = 1000 mA, Buck iBoost Operation louT = 1000 mA, Buck Operation

WWW. onsemi.com
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FAN49103

TYPICAL CHARACTERISTICS

Unless otherwise noted, PVIN = AVIN = Vgy = 3.6 V, VOUT = 3.4V, circuit of Figure 1 with the recommended external components,

AUTO Mode, Tp = 25°C.

Figure 16. Load Transient, 0 mA
1 ms Edge, VIN = 3.60 V

1000 mA,

Figure 18. Load Transient, 500 mA
1 ms Edge, VIN=3.40V

1000 mA,

Figure 20. Load Transient, 0 mA 1500 mA,
10 ms Edge, VIN = 2.80 V, PWM Mode

Figure 17. Load Transient, 500 mA 1500 mA,
1 ms Edge, VIN =3.60 V
Figure 19. Load Transient, 0 mA 2000 mA,

1 ms Edge, VIN=3.60V

SINGLE PULSE

Figure 21. Load Transient, 0 mA 1500 mA,
10 ms Edge, VIN = 4.20 V, PWM Mode

WWW. onsemi.com
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FAN49103

TYPICAL CHARACTERISTICS

Unless otherwise noted, PVIN = AVIN = Vgy = 3.6 V, VOUT = 3.4V, circuit of Figure 1 with the recommended external components,
AUTO Mode, T = 25°C.

Figure 22. Line Transient, 3.2 4.0 VIN, Figure 23. Line Transient, 3.0 3.6 VIN,
10 ms Edge, 1000 mA Load 10 ms Edge, 1500 mA Load, PWM
Figure 24. Line Transient, 3.0 3.6 VIN, Figure 25. Startup, VIN=3.6 V, | gyt =0 mA

10 ms Edge, 1000 mA Load, PWM

Figure 26. Startup, VIN = 3.6 V, | gyt =68 mA Figure 27. Startup, VIN = 3.6 V, | gyt = 1000 mA

WWW. onsemi.com
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FAN49103

TYPICAL CHARACTERISTICS
Unless otherwise noted, PVIN = AVIN = Vgy = 3.6 V, VOUT = 3.4V, circuit of Figure 1 with the recommended external components,
AUTO Mode, Tp = 25°C.

Figure 28. Short TCircuit Protection Figure 29.V oyt Transition, 3.4V 4.0V,
500 mA Load

5
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Figure 30. V gyt Transition, 4.0 V 3.4V, Figure 31. Typical Maximum Continuous Load
500 mA Load vs. Input Voltage, V oyt=3.4V, 25 C
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FAN49103

APPLICATION INFORMATION

Functional Description shown in Figure 32 if PVIN is greater than target VOUT,

FAN49103 is a fully integrated synchronous, full bridge thenthe converter is in buck mode: Q3 is ON and Q4 is OFF
DCDC converter that can operate in buck operation (during continuously leaving Q1, Q2 to operate as a cuirantle
high PVIN), boost operation (for low PVIN) and a controlled PWM converter. If PVIN is lower than target
combination obuckiboost operation when PVIi close to VOUT then the converter is in boost mode with Q1 ON and
the target VOUT value. The PWM/PFM controller switches Q2 OFF continuously, while leavir@®3, Q4 to operate as a
automatically and seamlessly between buck, finckst currentimode boost converter. When PVIN is near VOUT,
and boost modes. the converter goes into ai@hase operation in which

The FAN49103 uses a foiswitch operation during each  combines duck phase, a boost phase and a reset phase; all
switching period when in the bugkoost mode. Mode  switches are switching to maintain an average inductor
operation is as follows: referring to the power drive stage volt iseconl balance.

]

|

Dﬁ 'ﬁT—D
B N
Jq o

Figure 32. Simplified Block Diagram

PFM/PWM Mode target VOUT value after 1 ms, a FAULT condition is
The FAN49103 uses a curréntode modulator to  declared.
achieve smooth transitions between PWM and PFM
operation. In Pulsed Frequency Modulation (PFM), Over iTemperature (OTP) _
frequency is reduced to maintain high efficiency. During ~ The regulator shuts down when the die temperature
PFM operation, the converter positions the output voltage €xceeds 15C. Restart occurs when the IC has cooled by
typically 75 mV higher than the nominal output voltage aPProximately 2€C.
during PWM operation, allowing additional headroom for o .
utput Discharge

voltagedrop during a load transient from light to heavy load. When the regulator is disabled and driving the EN pin

As the load increased from light loads, the converter enterﬁ_OW 2230 internal resistor is activated between VOUT

PWM operat|_on _typlcally at 30.0 mA_ of current load. The and GND. The Output Discharge is not activated during a
converter switching frequency is typically 1.8 MHz during FAULT state condition

PWM operation for moderate to heavy load currents.
QOver Current Protection (OCP)
If the peak current limit is activated for a typical 760
a FAULT state is generated, so that the IC protects itself as
well as external components and load.

PT (Pass iThrough) Mode

In PassThrough mode, all of the switches are not
switching and VOUTracks PVIN (VOUT = PVIN —¢uTt
x (Qlrpsont Q&Rpson+Lpcr). In PT mode only Over
Temperature (OTP) and Under Voltage Lockout (UVLO) FAULT State
protection circuit@re activated. There is no OveCurrent The regulator enters the FAULT state under any of the
Protection (OCP) in PT mode. following conditions:

Shutdown and Startup € VOUT fails to achieve the voltage required after

Whenthe EN pin is LOW, the IC is shut down, iiernal softistart
circuits are off, and the part draws very little current. During € Peak current limit triggers
shutdown, VOUT is isolated from PVIN. Raising EN pin € OTP or UVLO are triggered

activateghe device and begins the softart cycle. During ) o
softistart, themodulator's internal reference is ramped ~ Once & FAULTIs triggered, the regulator stops switching

slowly to minimize surge currents on the input and prevent 21d presents a highmpedance path between PVIN and
overshoot of the output voltage. If VOUT fails to reach YOUT- After waiting 30 ms, a restart is attempted.

WWW. onsemi.com
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FAN49103

Power Good -

PG, an opeiidrain output, is LOW during FAULT state ] 1
and HIGH for Power Good. SDA AN

The PG pin is provided for signaling the system when the S
regulator has successfully completed $stfirt and no \ L \
FAULTs have occurred. PG pin also functions as a warning SCL S

flag for high die temperature and overload conditions.
€ PG is released HIGH when the sisfiart sequence is
succ.:essfully completed ) Each bus transaction begins and ends with SDA and
€PGis pulled LOW when a FAULT is declared. Any SCL HIGH. A transaction begins with a START
FAULT condition causes PG to be sserted condition, which is defined as SDA transitioning from 1
. ) to 0 with SCL HIGH, as shown in Figure 34.
Thermal Considerations

For best performance, the die temperature and the power

Figure 33. Data Transfer Timing

dissipatedshould be kept at moderate values. The maximum gpa _\Y—. / ><
power dissipated can be evaluated based on the following !
relationship: —\—/—L
scL
p TJ(max) TA

D(max)
I Figure 34. START Bit

where Tmax) is the maximum allowable junction
temperature of the die; aTis the ambient operating A transaction ends with a STOP condition, which is
temperature; andiais dependent on the surrounding PCB defined as SDA transitioning from 0 to 1 with SCL
layout and can be improved by providing a heat sink of HIGH, as shown in Figure 35.
surrounding copper ground.

The addition of backside copper with througbles, Slave Releases ; Master Drives
stiffeners,and other enhancemetn helpreduce ja. The ACK() or ~
heat contributed by the dissipation of devices nearby must SPA NACK(1)

be included in design considerations. Following the layout

recommendation may lower thga. L _\—/7 —

12C Interface

The FAN49103's serial interface is compatible with
Standard, Fast, Fast Plus, and HS Mod€ iBus
specifications. Th&CL line is an input and its SDA line is
a biidirectional operfidrain output; it can only pull down the
bus when active. The SDA line only pulls LOW during data
reads and when signaling ACK. All data is shifted in MSB
(bit 7) first.

Figure 35. STOP Bit

During a read from the FAN49103, the master issues
a REPEATED START after sending the register address,
and before resending the slave address. The REPEATED
START is a 1 to O transition on SDA while SCL is HIGH,
as shown in Figure 36.

I12C Slave Address ' I
- X Slave Releases tsysta ! losta
In hex notation, thelave address assumed S Bit. The —— ALY D

hex slave address is EO. soa | ASKOe \—M
Table 1. 12C SLAVE ADDRESS sct \—/7 —\—/7

Bits
Hex 7 6 5 4 3 2 1 0
EO 1 1 1 0 0 0 0 RIW

Figure 36. REPEATED START Bit

Bus Timing

As shown in Figure 33Jata is normally transferred when
SCL is LOW. Data is clocked in on the rising edge of SCL.
Typically, data transitions shortly at or after the

WWW. onsemi.com
13




FAN49103

High iSpeed (HS) Mode The bus remains iIHS Mode until a SOP bit (Figure 35)
The protocols for HigliSpeed (HS), LoviSpeed (LS), is sent by the master. While in HS Mode, packets are
and FastSpeed (FS) Modes are identical; except the busseparated by REPEATED START conditions (Figure 36).
speed for HS mode is 3.4 MHz. HS Mode is entered when
the bus master sends the HS master code 00001XXX afteR€ad and Write Transactions
a START condition. The master code is sent in Fast or The following figures outline the sequencesdata read
FastiPlusMode (less than 1 MHz clock); slaves do not ACK and write. .Bus control is signified by the shading of the
this transmission. packet, defined as
The master generates a REPEATED START condition‘ Master Drives Bus ‘
(Figure 34)that causes all slaves on the bus to switch to HS
Mode. The master then sends I2C packets, as describe
above, using the HS Mode clock rate and timing.

r Slave Drives Bus ‘

All addresses and data are MSB first.

Table 2. 12C BIT DEFINITIONS FOR FIGURE 37 & FIGURE 38

Symbol Definition

R REPEATED START, see Figure 36

STOP, see Figure 35

START, see Figure 34

ACK. The slave drives SDA to 0 to acknowledge the preceding packet

NACK. The slave sends a 1 to NACK the preceding packet

REPEATED START, see Figure 36

vl >|>|0V]| T

STOP, see Figure 35

«——7 Bits—» 0 «—8Bits——» 0 «——8Bits—» 0

0 A A AlP]

Figure 37. Write Transaction

——7 Bits—» 0 «——8Bits—» 0 ——7 Bits—» 0 «——8Bits—»

Figure 38. Read Transaction

Register Description

Table 3. REGISTER TABLE

Hex Address Name Function
00 SOFT iRESET Resets all registers to default values
01 VOUT_REF Set the target regulation point of VOUT
02 CONTROL PT and MODE control
40 Manufacturer_ID Read ionly register identifies vendor and device type
41 Device_ID Read ionly register identifies die ID

WWW. onsemi.com
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BIT DEFINITIONS
The following table defines the operation of each register bit. Bold indicates power ion default values.

FAN49103

Bit Name Value Description
SOFTIRESET W REGISTER ADDRESS: 00
7:1 Reserved 0000000
0 Soft_reset 0 Write 1 to reset all registers.
VOUT_REF R/W REGISTER ADDRESS: 01
7 Reserved 0
6:0 Ref_dac_code 1000111 Sets the target regulation point for VOUT.
HEX VOUT HEX VOUT
00 T 2E Reserved 47 3.400
2F 2.800 48 3.425
30 2.825 49 3.450
31 2.850 4A 3.475
32 2.875 4B 3.500
33 2.900 4C 3.525
34 2.925 4D 3.550
35 2.950 4E 3.575
36 2.975 4F 3.600
37 3.000 50 3.625
38 3.025 51 3.650
39 3.050 52 3.675
3A 3.075 53 3.700
3B 3.100 54 3.725
3C 3.125 55 3.750
3D 3.150 56 3.775
3E 3.175 57 3.800
3F 3.200 58 3.825
40 3.225 59 3.850
41 3.250 5A 3.875
42 3.275 5B 3.900
43 3.300 5C 3.925
44 3.325 5D 3.950
45 3.350 5E 3.975
46 3.375 5F 4
60 i 7F Reserved
CONTROL R/W REGISTER ADDRESS: 02
7:4 Reserved 0000
3 i2c_pt_in 0 Enables Pass iThrough mode.
Code Mode
0 Regulated output (Boost, Buck or Buck iBoost)
1 Pass iThrough enabled
2 i2c_mode_in 0 Enables Forced PWM mode, as long as Pass iThrough is not enabled.
Code Mode
0 Auto PWM 1 PFM mode based on load
1 Forced PWM mode enabled
1:0 Reserved 00
MANUFACTURER_ID R REGISTER ADDRESS: 40
| 70 | Manufacture D | 10000011
DEVICE_ID R REGISTER ADDRESS: 41
| 7:0 | Device_ID 00000110

WWW. onsemi.com
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FAN49103

APPLICATION GUIDELINES

Table 4. RECOMMENDED EXTERNAL COMPONENTS

Reference Designator Description Quantity Part Number
L 1 H,Isat(max) =4.2 A, 36 m (max), 2016 1 Cyntec HTEH20161T i1ROMSR
Cout 47 F (x2), 6.3V, X5R, 1608 2 Murata GRM188R60J476ME15
Cin 22 F 10V, X5R, 1608 1 Murata GRM187R61A226ME15

Alternative External Components

Temperature should be included when determining a

It is recommended to use the external components incomponent’s effective capacitance.

Table 4. Alternative components that are suitable for a
design’s specific requirements must also meet the IC’s
requirements for proper device operation.

Deirating factors should be taken into consideration to
ensure selected components meet minimum requirements

Output Capacitor (C guyT)

The FAN49103 is guaranteed for stable operation with no
less than the minimum effective output capacitance values
shown in Table 5.

" Table 5. REQUIRED MINIMUM EFFECTIVE OUTPUT

CAPACITANCE VERSUS MAXIMUM LOAD

As shown in the recommended layoutgs must Maximum Inductor Required Minimum Effective
connect to the VOUT pin with the lowest impedance trace | Load Current (H Output Capacitance ( F)
possible. Additionally, gyt must connect to the GND pin <2000 mA 1.0 15
with the lowest impedance possible. v 5

Smallerithanirecommendesdalue output capacitors may :
be used for applications with reduced load current| <1500mA 10 12
requirements. When selecting capacitors for minimal | <1000 mA 1.0 9
solutionsize, it must _be"notetuat the efective capacitance <600 mA 10 7
(Cerpp of small, highivalue, ceramic capacitors will vy m 5

. . . < .
decrease as bias voltage increases. The effects of Bias_— m
\oltage (DC Bias Characteristics), Tolerance, and
Table 6. EFFECTIVE CAPACITANCE VERSUS PART NUMBER
Effective Capacitance ( F)
Size (mm) Nominal Rating Tol. Bias Due to Bias, Temperature
PN LW x H Value ( F) V) (%) V) and Tolerance
Murata GRM188R60J476ME15 1608 x 1.0 47 6.3 20 3.4 8.5
Murata GRM187R61A226ME15 1608 x 0.8 22 10 20 3.4 6.3
5 4.2
Murata GRM188R61A106KE69 1608 x 1.0 10 10 10 3.4 3.2
5 2.3

Input Capacitor (C |n)

As shown in the recommended layouy Giust connect
to the PVIN pin with the lowest impedance trace possible.
Additionally, Gy must connect to the GND pin with the
lowest impedance possible.

The FAN49103 is guaranteed for stable operation with a
minimum effective capacitance of E. It is recommended
to use a high quality input capacitor rated at EGhominal
or greater. Additional capacitance is required when the
FAN49103'spower source is not located close to the device.

Inductor (L)

As shown in the recommended layout, the inductor (L)
must connect to the SW1 and SW2 pins with the lowest
impedance trace possible.

WWWw. onsem

The recommended nominal inductance value is HO
Avalue of 0.47 H can be used, but higher peak currents
should be expected.

The FAN49103 employs peak current limiting, and the
peak inductor current can reach | before limiting,
therefore current saturation should be considered when
choosing an inductor.

Table 7. ALTERNATE INDUCTOR OPTIONS

Description Part Number

1 H,Isat(max) =5.0 A,
25m (max), 2520

Cyntec HTEH20161T i1ROMSR

1 H, Isat(max) =5.3 A, Semco CIGT252010TM1ROML

23 m (max), 2520

i.com
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FAN49103

LAYOUT RECOMMENDATIONS

Figure 39. Component Placement and Routing for FAN49103

Figure 40. Top Layer Routing for FAN49103

WWW. onsemi.com
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FAN49103

Figure 41. Layer 2 Routing for FAN49103

Figure 42. Layer 3 Routing for FAN49103

PHYSICAL DIMENSIONS
This table information applies to the Package drawing on the following page.

Product D E X Y
FAN49103AUC340X 2.015 +0.030 1.615 +0.030 0.2075 0.2075
FAN49103AUC330X 2.015 +0.030 1.615 +0.030 0.2075 0.2075

TinyPower is registered trademarks of Semiconductor Components Industries, LLC (SCILLC) or its subsidiaries in the United States and/or
other countries. 12C ON Semiconductor is licensed by the Philips Corporation to carry the 12C bus protocol.

WWW. onsemi.com
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MECHANICAL CASE OUTLINE
PACKAGE DIMENSIONS

ON Semiconductor® @

WLCSP20 2.015x1.615x0.586
CASE 567QK
ISSUE O
DATE 31 OCT 2016

BALL A1 -—[E—p1A] /A
INDEX AREA E] Al
] @020 _ , Al 20.215
_ Cu Pad
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o . | 000 Q00
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(NSMD TYPE)
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g SEATING PLANE
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0.40 |<— 120.260+0.02 A. NO JEDEC REGISTRATION APPLIES.
1Y 20X B. DIMENSIONS ARE IN MILLIMETERS.
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BOTTOM VIEW

uE 0O000| b
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A

PER ASMEY14.5M, 2009.
DATUM C IS DEFINED BY THE SPHERICAL
CROWNS OF THE BALLS.
APACKAGE NOMINAL HEIGHT IS 586 MICRONS
+39 MICRONS (547-625 MICRONS).
FOR DIMENSIONS D, E, X, AND Y SEE
PRODUCT DATASHEET.

DOCUMENT NUMBER: | 98AON13330G

Electronic versions are uncontrolled except when accessed directly from the Document Repository.
Printed versions are uncontrolled except when stamped “CONTROLLED COPY" in red.
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DESCRIPTION: | WLCSP20 2.015x1.615x0.586
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