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RS6203

4.2V to 18V Input, 3A, Synchronous Buck Converter

1 FEATURES

Configured for a Wide Range of

Applications

- Input Voltage Range: 4.2V to 18V

- Output Voltage Range: 0.6V to 7V

- Reference voltage: 0.6V

- #1.5% Reference Voltage Accuracy at
25°C

- *2% Reference Voltage Accuracy from
-40°C to 125°C

- Integrated 115mQ and 65mQ FETs

- Low Quiescent Current: 110pA

- Switching Frequency: 650kHz

- Maximum 95% Large Duty Cycle
Operation

- Fixed Soft-Start Time: 1.2ms

Easy of use and Small Design Size

- Eco-mode at light loading

- ACOT Control Mode with Fast
Transient Response

- Support Start-up with Prebiased
Output

- Non-latch for OV. OT and UVLO
Protection

- Cycle-By-Cycle Overcurrent Limit

- Hiccup Mode for UV Protection

- Operating Junction Temperature Range
from -40°C to 125°C

- Micro Size Package: TSOT23-6 and
SOT563

2 APPLICATIONS
e TV
o Digital Set Top Box (STB)
¢ Building Automation
e Broadband Fixed Line Access

3 DESCRIPTIONS

RS6203 is a simple, easy-to-use, 3A synchronous buck
converter.

The devices are designed to operate with minimum external
component counts and designed to achieve low standby
current.

This switch mode power supply (SMPS) device employs
ACOT control mode providing a fast transient response and
supporting both low equivalent series resistance (ESR)
output capacitors, such as specialty polymer and ultra-low
ESR ceramic capacitors with no external compensation
components.

RS6203 operates in Eco-mode, which maintains high-
efficiency during light load operation. The device integrates
complete protection through OCP, UVLO, OTP, and UVP
with hiccup. RS6203 is available in TSOT23-6 and SOT563
package and specified from a -40°C to 125°C junction
temperature.

Device Information (V)

PART NUMBER PACKAGE BODY SIZE(NOM)
TSOT23-6 2.92mmx1.60mm

RS6203
SOT563 1.60mmx1.20mm

(1) For all available packages, see the orderable addendum at the end of
the data sheet.

100% ”

o LTI
o

oy

80% |— a* \\\
700 ‘// "!
(] ,/
> 60% b~
c
Il 4
= 40% Y
30% VOUT=1.05V
——VOUT=1.5V
20% VOUT=1.8V
10% ——VOUT=3.3V
o RS6203DAXC56 VOUT=5v
(s
0.001 0.01 0.1 1 3
IOUT (A)
Efficiency

REV A.0

1/21 www.run-ic.com



RS6203
4 SIMPLIFIED APPLICATION CIRCUIT
C2
0.1pF [
[l
BOOT L 2.2uH Vour=1.05V
VIN sW (YYYL o o
jEINl CiN2 Jlee REN Rl% lCFF
10pF IOMF 0.1uF< 100kQ 7.5kQ T
= = = EN FB Cot Coz
c]\lj) 1055% 22uF | 22pF

|||r

2/21

www.run-ic.com



&(\UN'C RS6203

Table of Contents

T FEATURES ...ttt ettt s sttt sttt sttt et bttt bt st et 1
2 APPLICATIONS ...ttt ese sttt st et st st st et st st st et sttt bt bbb e b st bt etasseen 1
BDESCRIPTIONS ...ttt sttt et st st et st st st st et sttt bt bbbt s s st et seen 1
4 SIMPLIFIED APPLICATION CIRCUIT ..ottt treeetrcisteistesstesstess s tsese s tesstess st ese st sessssssasanes 2
S5 REVISION HISTORY ......oooiiiinicinicintncisinesstsesetsess s tesstsess st ss s et sess st se s sese st se st ae st ae bttt se bt st st stmtsentneaes 4
6 PACKAGE/ORDERING INFORMATION ) oot sesssss st st ssss st ssssssss s s s sssnssans 5
7 PIN CONFIGURATION AND FUNCTIONS ...ttt tsese s tsese s tsessssese s ssessssesstsessasenessenesecaes 6
B SPECIFICATIONS. ...ttt ettt et st st st et et st st et s se et ee b be e be b ebe e ebee et seen 7
8.1 AbSOIULE MaXiMUM RALINGS ...vcuveveeiereieriteeeteeeteeetetetetee st re e s e s ebessebe s ebe s ebeeseseeaeseesensessstehensesseserssensesenee 7
8.2 ESD RALINGS «.veveretiereeeteteteteteetee ettt et be e ebe s e b b ese s se b essebessebansesesessebessebensesensesesesssbessesenssbensesensessesesssenserenee 7
8.3 Recommended Operating CONItIONS........oceereiereeierieceeeeeteeeteeereetere e erestsbe e e e s eseeseseetessesessesessessesessesensesensesense 7
8.4 ELECTRICAL CHARACTERISTICS ...ttt sstesstesstse st easb s st se st ea s sttt sttt seaes 8
8.5 TYPICAL CHARACTERISTICS ...ttt ittt et sttt eas bttt sttt sesetsesesaeassstaes 9

9 DETAILED DESCRIPTION ...ttt ettt ittt ettt s st sttt bbbttt aes 13
9.1 OVEIVIBW....cueriieceetreeeieteestseese e aseese s et s e st se ettt bttt ettt sttt st s bttt b st eseae s sstaesesseaentos 13
9.2 FUNCLIONAl BIOCK DHAZIamMi.....cuieceieetieeecteeeteteteeteeeteeeree et ssesee s s e be s eseseseese s ebessebessessesessesessesensesensessnsensssensesenes 13
9.3 FEALUIE DESCIIPLION ..ttt ettt ettt et st ese b e ebe s be s ebe s essebessebessebensesansessesessesensesensesssensesensesenne 13
9.3.1 Adaptive On-Time Control and PWM OPEration ..........ceeeereeeerieeierereereceeeeeeeseeeseeesessessesessesessesensesense 13
9.3.2 ECOMOAE CONEION ...ttt ettt sttt sesese bbb et sese bbbt aese b seseaessesen 14
9.3.3 Soft Start and Prebiased SOft STart ...t seeen 14
9.3.4 Large DULY OPEIatioN .....cuecicuieeieieieieteeeretcteeteeetee ettt etessesesesaseseebessebessebessesansessesessesessesensesensessasessssensesenes 14
9.3.5 CUITENTE PrOTECTION ..ttt ettt st e e s esesesasenane 14
9.3.6 ENQADIE CICUIL c.eueeeeeeecieieiececieietrecie ettt ettt se sttt et st bt se s sseseasssessen 14
9.3.7 Undervoltage Lockout (UVLO) Prote@CHION ....c.ccvveceeeeeeeeeceeeeteteteeeeeeteee et sessssssssesesssssesessssssssssssssssennes 15
9.3.8 ThermMal SHULAOWN ...ttt et bbbttt en 15

9.4 DeViCe FUNCLIONAI MOUES......ccueiieecieiiecieietreeieietsteeie ettt ettt bbb anentos 15
9. 4.1 ECO-MOUE OPEIAtION.....ceeviieterctieteieteeereeteteeteeeree et et e e ebe s ebessebeeseseebessebessebessesensesssessesessesensesensessesensesensesenes 15

10 APPLICATION AND IMPLEMENTATION ...ttt sttt sttt et et sttt 16
10.1 Output Voltage ReSIStOrs SEIECLION .......c.cioieiereteiee ettt et s sttt be e ananne 16
10.2 INPUL CAPACTEON SEIECTION ...ttt ettt ettt s et e s ebeseebessebessesessesssessesensesensennasan 16
10.3 BOOLStrap CapacCitor SEIECLION .......ouicveuieeeeiereieteeteeteteeteeetee ettt et et sb e ebeseebe s ebessesssesssessesensesensessasen 16
10.4 Power SUPPIY RECOMMENUALIONS ...ttt ettt be e ebe s ebessessebessesensesensesensensasan 17
10.5 LAYOUL GUIAEINES ...ttt ettt ettt ebe bbb e s e be s ebassebe b essebessebensebensesensessesensesensesensennasan 17
11 PACKAGE OUTLINE DIMENSIONS ..ottt sttt s ettt st st sttt bttt 18
12 TAPE AND REEL INFORMATION .........cootiiiriirieirteinee ettt sttt sttt st st st et sttt 20

3/21 www.run-ic.com



(Runic

RS6203

5 REVISION HISTORY

Note: Page numbers for previous revisions may different from page numbers in the current version.

VERSION

Change Date

Change Item

A0

2025/04/18

Preliminary version completed
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6 PACKAGE/ORDERING INFORMATION ¥

ORDERING | TEMPERATURE | PACKAGE | PACKAGE

(4)

PRODUCT | ivori RANGE LEAD | MARKING® | MSL® | PACKAGE OPTION
nsgp0s | RS6203DAXH6 | -40°C-125°C | TSOT23-6 3DAX MSL3 | Tape and Reel,3000

RS6203DAXC56 | -40°C~125°C | SOT563 3DAX MSL3 | Tape and Reel,5000
NOTE:

(1) This information is the most current data available for the designated devices. This data is subject to change without notice and revision
of this document. For browser-based versions of this data sheet, refer to the right-hand navigation.

2) Rs62030000000

—» A'ECO

VFB
D: 0.6V

>
F:0.8V

B: FCCM

E: 0.765V

Package Type
XHé6: TSOT23-6
XC56: SOT563

PWM Operation Mode

(3) There may be additional marking, which relates to the lot trace code information (data code and vendor code), the logo or the
environmental category on the device.
(4) RUNIC classify the MSL level with using the common preconditioning setting in our assembly factory conforming to the JEDEC
industrial standard J-STD-20F, Please align with RUNIC if your end application is quite critical to the preconditioning setting or if you

have special requirement.
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7 PIN CONFIGURATION AND FUNCTIONS

TOP VIEW TOP VIEW
[ J o
GND|1 6|BOOT VIN|1 6|FB
sw [2] [5] EN sw [2] 5] EN
VIN|3 4|FB GND|3 4|BOOT
TSOT23-6 SOT563
PIN DESCRIPTION
PIN
NAME 1/0® | FUNCTION
TSOT23-6 SOT563
VIN 3 1 | Input voltage supply pin.
SW 2 2 o SNV;E'?'h node connection between high-side NFET and low-side
Ground pin source terminal of low-side power NFET as well as the
GND 1 3 - ground terminal for controller circuit. Connect sensitive FB to this
GND at a single point.
BOOT 6 4 o Supply input for the high-side NFET gate drive circuit. Connect a
0.1-uF capacitor between the BOOT and SW pin.
Enable input control. Active high and must be pulled up to enable
EN 5 5 | .
the device.
Converter feedback input. Connect to output voltage with
FB 4 6 | . .
feedback resistor divider.

(1) 1= Input, O = Output.
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8 SPECIFICATIONS
8.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted) ‘)

MIN MAX UNIT
Input voltage VIN -0.3 20 \%
Input voltage FB, EN -0.3 6 \%
Input voltage GND -0.3 0.3 \%
Output voltage BOOT -0.3 25 \%
Output voltage SW -2 18 \
Package thermal impedance @ Bia S0T563 159 °C/W

TSOT23-6 TBD

Operating Junction temperature Range® | T, -40 150 °C
Storage temperature range Tstg -55 150 °C

(1) Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If
used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully functional,
and this may affect device reliability, functionality, performance, and shorten the device lifetime.

(2) The package thermal impedance is calculated in accordance with JESD-51.

The maximum power dissipation is a function of Tjmax), Resa, and Ta. The maximum allowable power dissipation at any ambient
temperature is PD = (T ymax - Ta) / Resa. All numbers apply for packages soldered directly onto a PCB.

8.2 ESD Ratings
The following ESD information is provided for handling of ESD-sensitive devices in an ESD protected area only.
VALUE | UNIT
Lo Human-Body Model (HBM) TBD
Viesp) | Electrostatic discharge - \%
Charged-Device Model (CDM) TBD

‘A\ ESD SENSITIVITY CAUTION

ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may be
more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

8.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT
Input voltage VIN 4.2 18 \%
Input voltage FB, EN -0.1 55 \Y
Input voltage GND -0.1 0.1 \%
Output voltage BOOT SW-0.3 SW+5.5 \%
Output voltage SW -1 18 \
Output Current 10 0 3 A
Operating Junction temperature T, -40 125 °C
Storage temperature Tstg -40 150 °C
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8.4 ELECTRICAL CHARACTERISTICS
Over operating temperature range (-40°C< T, < 125°C), Vin=12V, Typical values are at Ta = 25°C. @

SYMBOL PARAMETER CONDITIONS MIN®@ | TYP® | MAX @ | UNITS
INPUT SUPPLY VOLTAGE
VIN Input Voltage Range 4.2 18 \
IviN Ground Current Egl\l/lo\a/g;s\i/cfg = 5V, non-switching, 110 MA
Isp Shutdown Current No load, Ven = OV 8 HA
UvLo
UVLOrise VIN undervoltage lockout Wake up VIN voltage 4.05 \%
UVLOfall VIN undervoltage lockout Shut down VIN voltage 3.75 \%
UVLOHhys VIN undervoltage lockout Hysteresis VIN voltage 300 mV
FEEDBACK VOLTAGE
VFB FB voltage Ty=25°C,VIN = 4.2V - 18V 600 mV
VFB FB voltage T)=-40°C to 125°C, VIN = 4.2V - 18V 600 mV
MOSFET
Rps (oNHI High-side MOSFET Rpson) | Tu= 25°C, Vuin 2 5V 115 mQ
Rbs (oN)Lo Low-side MOSFET Rpsion)  |Ti= 25°C, Vvin 2 5V 65 mQ
DUTY CYCLE and FREQUENCY CONTROL
Fsw Switching frequency T)= 25°C, Vvout = 1.0V 650 kHz
TorF(Min) Minimum off-time Ves= 0.5V 150 ns
ToNMin) Minimum on-time T)=25°C 130 ns
CURRENT LIMIT
locL_ts Over current threshold Valley current set point 4.5 ‘ A
LOGIC THRESHOLD
VEN(ON) EN threshold high-level VIN = 4.2V - 18V 1.25 \%
VEN(©OFF) EN threshold low-level VIN = 4.2V - 18V 0.85 \%
VENHYs EN hystersis 400 mV
OUTPUT DISCHARGE and SOFT START
len EN pulldown current Ven = 1.8V 0.4 MA
tss Internal soft-start time 1.2 ms
OUTPUT UNDERVOLTAGE AND OVERVOLTAGE PROTECTION
Vuvp UVP trip threshold 60 %
tuvroN meczcvtiitnc l:‘?:gs thiir:;up mode, Hard short, UVP detect 0.5 ms
tuvporr Lnoi?gxﬂléﬁ; Sghtlif:]:sp mode, Hard short, UVP detect 115 ms
THERMAL PROTECTION
Tore OTP trip threshold 160 °C
ToTeHYs OTP hysteresis 25 °C
NOTE:

(1) Electrical table values apply only for factory testing conditions at the temperature indicated. Factory testing conditions result in very
limited self-heating of the device.
(2) Limits are 100% production tested at 25°C. Limits over the operating temperature range are ensured through correlations using statistical
quality control (SQC) method.
(3) Typical values represent the most likely parametric norm as determined at the time of characterization. Actual typical values may vary
over time and will also depend on the application and configuration.
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8.5

TYPICAL CHARACTERISTICS

NOTE: The graphs and tables provided following this note are a statistical summary based on a limited number of samples
and are provided for informational purposes only.
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TYPICAL CHARACTERISTICS

NOTE: The graphs and tables provided following this note are a statistical summary based on a limited number of samples
and are provided for informational purposes only.
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TYPICAL CHARACTERISTICS

NOTE: The graphs and tables provided following this note are a statistical summary based on a limited number of samples
and are provided for informational purposes only.
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TYPICAL CHARACTERISTICS

NOTE: The graphs and tables provided following this note are a statistical summary based on a limited number of samples
and are provided for informational purposes only.

T T (T s T TR T T T
R56203DAXC56 ]

" Vin=12V |
le — Vour=1.05V ! 1

2 '
Vours | ] 1

£ 1

S |

m i 1
= . : ]
|C)UT-c 1&/ - \_

3L

100us/div

Figure 18. Load Transient With 1mA to 3A

m
Zz

s
C

T

w
3

5V/div 1V/div 10V/div

s« RS6203DAXC56
VIN 12v
- Voyr=3.3V

o
=
5

I, m

2A/div

5ms/div

Figure 20. Short Circuit First, Then Turn On

-20ms 10ms a 10ms Ams 30ms ms Sms Bims Thms
2 I
VOUT§ I |
Y - )
> |
35 |
SW g C—— ."""""""'""""
i
1"RS6203DAXC5
> | Vn=12V
lour B | Vour=3.3V !
OUTg T ‘ F
10ms/div

Figure 22. Turn On First, Then Short Circuit

==

lour -

1A/div

-ﬁu! a us 500us 800us 1ms 1.2ms 14ms}
L, RS6203DAXC56
Vin=12V

2 I Vour=1.05V

o P
VourS -

£

S

~

200us/div
Figure 19. Load Transient With 1.5A to3A

m
P4

s
C

T

%
=

RS6203DAXC56
ViN=12V, AVOUT—:; Sﬂ/

5

|

10V/div 2V/div 10V/div

<3
S
2A/div

Sms/div
Figure 21. Overload Circuit First, Then Turn On

Ao Alms e 10ms mfrs 3ms d0ms: Soms. 60ms. Tims}
2 F | f {
VOUT§ s |‘|| | ﬁ 1
= i i
Sk ]
W2 I =
- | ‘
vRS6203DAXC56
2 | vin=12V
o P ]
lout g Vour=3.3V N
10ms/div

Figure 23. Turn On First, Then Overload Circuit

12/21

www.run-ic.com



&(\UN'C RS6203

9 DETAILED DESCRIPTION

9.1 Overview

The RS6203 is a 3A integrated, FET, synchronous step-down buck converter that operates from 4.2V to 18V
input voltage (VIN) and 0.6V to 7V output voltage. The device employs ACOT control mode that provides fast
transient response with no external compensation components and an accurate feedback voltage. The
proprietary ACOT control mode enables low external component count, ease of design, and optimization of the
power design for cost, size, and efficiency. The topology provides a seamless transition between CCM operating
mode at higher load condition and DCM operation at lighter load condition.

The Eco-mode version allows the R$6203 to maintain high efficiency at light load. The RS6203 is able to adapt
to both low equivalent series resistance (ESR) output capacitors, such as POSCAP or SP-CAP and ultra-low ESR
ceramic capacitors.

9.2 Functional Block Diagram

o
en [] [ ] v
Vuve Hic cup
W Control Logic Regulator VREGS
< UVLO
— A\ 4
FB T
L1 | [ ] soor
Voltage Ref s PWM
Reference N .
SS HS >—|
| Soft Start |—
Turn-on
One Shot 1 :l SW
VREG5

TSD \]\ J
ocL < LSC
Threshold 9_, :l GND

<~

9.3 Feature Description

9.3.1 Adaptive On-Time Control and PWM Operation

The main control loop of the RS6203 is an adaptive on-time pulse width modulation (PWM) controller that
supports a proprietary ACOT control mode. The ACOT control mode combines adaptive on-time control with
an internal compensation circuit for pseudo-fixed frequency and low external component count configuration
with both low-ESR and ceramic output capacitors. ACOT control mode is stable even with virtually no ripple at
the output. The RS6203 also includes an error amplifier that makes the output voltage very accurate.

At the beginning of each cycle, the high-side MOSFET is turned on. This MOSFET is turned off after internal one
shot timer expires. This one shot duration is set proportional to the output voltage, Vo, and inversely proportional
to the converter input voltage, VIN, to maintain a pseudo-fixed frequency over the input voltage range, hence
called adaptive on-time control. The one-shot timer is reset and the high-side MOSFET is turned on again when
the feedback voltage falls below the reference voltage. Aninternal ramp is added to reference voltage to simulate
output ripple, eliminating the need for ESR induced output ripple from ACOT control mode.
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9.3.2 Eco-mode Control

RS6203 is designed with advanced Eco-mode to maintain high light load efficiency. As the output current
decreases from heavy load condition, the inductor current is also reduced and eventually comes to point that its
ripple valley touches zero level, which is the boundary between continuous conduction and discontinuous
conduction modes. The rectifying MOSFET is turned off when the zero inductor current is detected. As the load
current further decreases the converter runs into discontinuous conduction mode. The on-time is kept almost
the same as it was in the continuous conduction mode so that it takes longer time to discharge the output
capacitor with smaller load current to the level of the reference voltage. This action makes the switching
frequency lower, proportional to the load current, and keeps the light load efficiency high. Use Equation 1 to
calculate the transition point to the light load operation loury current.

1 (ViIN-Vour) x Vourt
louTy = X (1)
2 x L xfsw VIN

9.3.3 Soft Start and Prebiased Soft Start

RS6203 have an internal typical 1.2ms soft-start time. When the EN pin becomes high, the internal soft-start
function begins ramping up the reference voltage to the PWM comparator.

If the output capacitor is prebiased at start-up, the device initiates switching and start ramping up only after the
internal reference voltage becomes greater than the feedback voltage Vrs. This scheme makes sure that the
converters ramp up smoothly into regulation point.

9.3.4 Large Duty Operation

The RS6203 can support large duty operations up to 95% by smoothly dropping down the switching frequency.
When input voltage Vin < 7V and VFB is lower than internal reference voltage, the switching frequency is allowed
to smoothly drop to make TON extended to keep output voltage and improve the load transient performance.
The minimum switching frequency is limited to about 200kHz.

9.3.5 Current Protection

The output overcurrent limit (OCL) is implemented using a cycle-by-cycle valley detect control circuit. The switch
current is monitored during the OFF state by measuring the low-side FET drain to source voltage. This voltage
is proportional to the switch current.

There are some important considerations for this type of overcurrent protection. The load current is higher than
the overcurrent threshold by one half of the peak-to-peak inductor ripple current. Also, when the current is being
limited, the output voltage tends to fall as the demanded load current can be higher than the current available
from the converter. This action even can cause the output voltage to fall. When the FB voltage falls below the
UVP threshold voltage, the UVP comparator detects the fall. And then, the device shuts down after the UVP
delay time and re-starts after the hiccup time.

When the overcurrent condition is removed, the output voltage returns to the regulated value.

9.3.6 Enable Circuit

The EN pin controls the turn-on and turn-off of the device. When EN pin voltage is above the turn-on threshold,
the device starts switching, and when the EN pin voltage falls below the turn-off threshold, the device stops
switching. The default status is low because there is a 0.4uA pulldown current in internal IC.

EN can be controlled by a typical divider resistor circuit from Vin or by a voltage of lower than 5.5V.

RS6203 also allows EN to connect to Vin by only a pullup resistor, which is suggested a 100kohm resistor. EN
voltage is clamped by a Zener diode. This Zener diode is not allowed to go through large current. Ren is not
allowed smaller than 80kohm. Ren must also not use a too large resistor to avoid EN not being able to turn on.
So Ren range is 80kohm to 3Mohm. Ren must to use 100kohm.
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Figure 24. EN Block Circuit

9.3.7 Undervoltage Lockout (UVLO) Protection
UVLO protection monitors the internal regulator voltage. When the voltage is lower than UVLO threshold
voltage, the device is shut off. This protection is non-latching.

9.3.8 Thermal Shutdown

The device monitors the temperature of itself. If the temperature exceeds the threshold value (typically 160°C),
the device is shut off. This protection is a non-latch protection.

9.4 Device Functional Modes

9.4.1 Eco-mode Operation

The RS6203 operates in Eco-mode, which maintains high efficiency at light loading. As the output current
decreases from heavy load conditions, the inductor current is also reduced and eventually comes to a point
where the rippled valley touches zero level, which is the boundary between continuous conduction and
discontinuous conduction modes. The rectifying MOSFET is turned off when the zero inductor current is
detected. As the load current further decreases, the converter runs into discontinuous conduction mode. The
on-time is kept almost the same as the on-time was in continuous conduction mode so that discharging the
output capacitor with smaller load current to the level of the reference voltage takes longer. This fact makes the
switching frequency lower, proportional to the load current, and keeps the light load efficiency high.
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10 APPLICATION AND IMPLEMENTATION

Information in the following applications sections is not part of the RUNIC component specification, and RUNIC
does not warrant its accuracy or completeness. RUNIC's customers are responsible for determining suitability of
components for their purposes. Customers should validate and test their design implementation to confirm
system functionality.

10.1 Output Voltage Resistors Selection

The output voltage is set with a resistor divider from the output node to the FB pin. RUNIC recommends to use
1% tolerance or better divider resistors. Start by using Equation 2 to calculate Vour.

To improve efficiency at very light loads, consider using larger value resistors. Too high of resistance is more
susceptible to noise and voltage errors from the FB input current are more noticeable.

Vour= 0.6 x (1+ %) )
= 0.6x(1+—
ouT= R2

10.2 Input Capacitor Selection

The RS6203 requires an input decoupling capacitor, and a bulk capacitor is needed depending on the application.
RUNIC recommends a ceramic capacitor over 10uF for the decoupling capacitor. An additional 0.1uF capacitor
(C3) from VIN to ground is optional to provide additional high frequency filtering. The capacitor voltage rating
must be greater than the maximum input voltage.

10.3 Bootstrap Capacitor Selection
Connect a 0.1uF ceramic capacitor between the BOOT to SW pin for proper operation. RUNIC recommends to
use a ceramic capacitor.
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10.4 Power Supply Recommendations
RS6203 are designed to operate from input supply voltages in the range of 4.2V to 18V. Buck converters require
the input voltage to be higher than the output voltage for proper operation. The maximum duty is 95%.

C2
0.1pF [
[
BOOT
L 2.2uH VouT=1.05V
VIN SW Y'Y Y\ o o o
Jf'm CiNz me REN R1 lCFF
10uF j|jOpF 0.1pF 100kQ 7.5kQ T
= = = EN FB Cot Coz
GND R2
i 10kQ % 22F 22uF
Figure 25. RS6203 1.05V Reference Design
Table 1. Recommended Component Values
OUTPUT .

VOLTAGE(V) R1(kQ) | R2(kQ) | Ren(kQ) Min L(uH) | TYPL(uH) | Max L(nH) Cour (1F) Crr (pF)
0.8 3.33 10 100 1 1.5 2.2 22to0 110 -
1.05 7.5 10 100 1.2 2.2 3.3 22t0 110 -
2.5 2.05 10 100 2.2 3.3 4.7 22t0 110 10
3.3 45 10 100 3.3 4.7 6.8 22to0 110 18

5 73.33 10 100 3.3 4.7 6.8 22to0 110 18
106.67 10 100 5.6 6.8 8.2 22t0 110 18

10.5 Layout Guidelines

1.

ONoURA~ON

9.

advantage from the view point of heat dissipation.

Make VIN and GND traces as wide as possible to reduce trace impedance. The wide areas are also of

Place the input capacitor and output capacitor as close to the device as possible to minimize trace impedance.
Provide sufficient vias for the input capacitor and output capacitor.
Keep the SW trace as physically short and wide as practical to minimize radiated emissions.
Do not allow switching current to flow under the device.

Connect a separate VOUT path to the upper feedback resistor.

Make a Kelvin connection to the GND pin for the feedback path.

Place voltage feedback loop away from the high-voltage switching trace, and preferably make sure there is
ground shield.

Make the trace of the FB node as small as possible to avoid noise coupling.

10.Make the GND trace between the output capacitor and the GND pin as wide as possible to minimize the

trace impedance.
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11 PACKAGE OUTLINE DIMENSIONS
TSOT23-6 1

NOTE:
1. Plastic or metal protrusions of 0.15mm maximum per side are not included.
2. BSC (Basic Spacing between Centers), "
3. This drawing is subject to change without notice.

— b

= [ 1

Index Area

E1l

1.90

N
w
O
T [0
0.99
oo ool
f«—0.95—|
—0.69 |+—

el RECOMMENDED LAND PATTERN (Unit: mm)
L } i }
A A2 |
o
Al !
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
AL 1100 | 0 ----- 0.043
Al 0.000 0.100 0.000 0.004
A2 0.700 1.000 0.028 0.039
b 0.300 0.500 0.012 0.020
c 0.080 0.200 0.003 0.008
D@ 2.850 2.950 0.112 0.116
E@ 1.550 1.650 0.061 0.065
E1l 2.650 2.950 0.104 0.116
e 0.950(BSC) @ 0.037(BSC)@
el 1.800 2.000 0.071 0.079
L 0.300 0.600 0.012 0.024
0 0° 8° 0° 8°

Basic" spacing is nominal.
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SOT563 1
L E1l
] |
| |
(]
o - ]
] I |
__ o]
E
o
|
|
/ L <

[ —

Al

Dimensions In Millimeters Dimensions In Inches
Symbol

Min Max Min Max
AWM 0.525 0.600 0.021 0.024
Al 0.000 0.050 0.000 0.002
e 0.450 0.550 0.018 0.022
c 0.090 0.180 0.004 0.007
DM 1.500 1.700 0.059 0.067
b 0.170 0.270 0.007 0.011
E1L® 1.100 1.300 0.043 0.051
E 1.500 1.700 0.059 0.067
L 0.100 0.300 0.004 0.012
L1 0.200 0.400 0.008 0.016

0 9° (REF)®@ 9° (REF)®@

NOTE:

1. Plastic or metal protrusions of 0.15mm maximum per side are not included.
2. REF is the abbreviation for Reference.
3. This drawing is subject to change without notice.
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12 TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSION
=@ e © 0 o e
| |

W | | A

Fesl e} —@( }

Qsl Q4 Qsl Q4 Q3T 4 \"

+ | ————P1——p» [ —AO—p K0-|<—

L Reel Width(w1)

sy D|RECTION OF FEED

NOTE: The picture is only for reference. Please make the object as the standard.

KEY PARAMETER LIST OF TAPE AND REEL

Package Type Reel Reel Width A0 BO KO PO P1 P2 w Pinl
ge Typ Diameter (mm) (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | (mm) | Quadrant
TSOT23-6 7" 9.5 3.17 3.10 1.10 4.0 4.0 2.0 8.0 Q3
SOT563 7" 9.5 1.80 | 1.80 | 0.68 4.0 4.0 2.0 8.0 Q3
NOTE:

1. All dimensions are nominal.
2. Plastic or metal protrusions of 0.15mm maximum per side are not included.
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IMPORTANT NOTICE AND DISCLAIMER

Jiangsu RUNIC Technology Co., Ltd. will accurately and reliably provide technical and reliability data (including
data sheets), design resources (including reference designs), application or other design advice, WEB tools, safety
information and other resources, without warranty of any defect, and will not make any express or implied
warranty, including but not limited to the warranty of merchantability Implied warranty that it is suitable for a
specific purpose or does not infringe the intellectual property rights of any third party.

These resources are intended for skilled developers designing with RUNIC products You will be solely
responsible for: (1) Selecting the appropriate products for your application; (2) Designing, validating and testing
your application; (3) Ensuring your application meets applicable standards and any other safety, security or other
requirements; (4) RUNIC and the RUNIC logo are registered trademarks of RUNIC INCORPORATED. All
trademarks are the property of their respective owners; (5) For change details, review the revision history
included in any revised document. The resources are subject to change without notice. Our company will not be
liable for the use of this product and the infringement of patents or third-party intellectual property rights due
to its use.

21/21 www.run-ic.com



