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High-Efficiency, 36V 100mA Synchronous Step-Down Converter

1 General Description

The RT6208 is a highly efficient,
synchronous step-down DC/DC converter designed to
deliver exceptional performance across a wide range
of applications. Capable of providing up to 100mA of
output current from an input supply spanning 4.75V to
36V, the RT6208 offers a versatile and dependable
solution for diverse power management nheeds.
Notably, its standout feature is its remarkable
efficiency, drawing only 25uA of typical supply current
at no load while maintaining precise output voltage
regulation. This ensures optimal efficiency across
varying load conditions, rendering the RT6208 suitable
for a broad spectrum of power supply requirements.

monolithic

Operating in Boundary Conduction Mode (BCM), the
RT6208 boasts low quiescent current and an
adjustable high-side peak current limit, further
enhancing its efficiency and performance. This allows
the RT6208 to maintain high efficiency over a wide
range of load currents, providing consistent and
reliable power delivery. Additionally, the inclusion of
soft-start protection is a valuable feature, effectively
eliminating input current surge during start-up,
ensuring smooth and stable operation from the
moment power is applied.

Furthermore, the RT6208 offers a low current (3uA)
shutdown mode, providing output disconnect
functionality. This feature is particularly beneficial for
battery-powered systems, enabling easy power
management and contributing to extended battery life.
The RT6208 is available in SOT-23-6 and SOT-23-8
packages. The recommended junction temperature
range is —40°C to 125°C, and the ambient temperature
range is —40°C to 85°C.

2 Features

e Achieves Very High Efficiency in Low Load
Conditions

o ¥1% High Accuracy Feedback Voltage

e 4.75V to 36V Input Voltage Range

e 0.4V to 5V Output Voltage Range

¢ 100mA Output Current

¢ Integrated High-Side and Low-Side Switches

e No Compensation Required

¢ Low Quiescent Current: 25uA (Typical)

o Adjustable Peak Current Limit

e Cycle-by-Cycle Overcurrent Protection

¢ Input Undervoltage-Lockout

¢ Internal Soft-Start Function

o Over-Temperature Protection

3 Applications

e Cordless Power Tools, Wireless Chargers

¢ Industrial and Commercial Low Power Systems

e Green Electronics/Appliances

e Point of Load Regulation for High-Performance
DSPs

e MCU Supply in Wireless LED Lighting

4 Ordering Information

RT6208 T

Package Ty pe(l)

E: SOT-23-6

V8: SOT-23-8

Lead Plating System

G: Richtek Green Policy Compliant(z)

Note 1.

o Marked with (V) indicated: Compatible with the current
requirements of IPC/JEDEC J-STD-020.

o Marked with @ indicated: Richtek products are Richtek

Green Policy compliant.
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5 Simplified Application Circuit

RT6208 L1

VING * VIN SW | * o Vour

CiN f RllCFF R —L Cout
PGI
Chip Enable * =
(Floating = automatic start) PG
ISET AGND’
RiseT GND

6 Marking Information

RT6208GE
30=": Product Code
30=DNN DNN : Date Code
A
RT6208GV8
OE=": Product Code
OE=DNN DNN : Date Code

A
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7 Pin Configuration
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8 Functional Pin Description

(TOP VIEW)
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Pin Function

Feedback sense input. The pin is used to set the output voltage of
the converter via a resistor divider. It is recommended to place the
FB resistor divider as close to the FB pin and AGND as possible.

Power Ground. Connect this pin to PCB ground planes with multiple
vias.

Enable control input. A voltage on this pin above 1.25V enables the
converter into normal mode; forcing this pin below 0.3V shuts down
the IC, reducing quiescent current to 3pA.

An internal 2uA current pulls up the enable pin for automatic startup.

High-side peak current set pin. A resistor from this pin to GND sets
the high-side peak current limit. Leave floating for the maximum peak
current of 225mA (typical). Short this pin to GND for the minimum
peak current of 50mA. A 1pA current is sourced out of this pin.

Input supply voltage. The input voltage range is from 4.75V to 36V.
Connect an input capacitor of 2.2uF or larger ceramic capacitor
(effective capacitance = 0.58uF at TA = —-40°C to 85°C and 36VDcbias
condition) between this pin and GND.

Switch node. Connect an inductor between SW and the output
capacitor.

Open-drain power-good indication pin for power rails status. To
enable normal operation, pull up this pin using a 100kQ resistor to the
I/0 reference power source. The PG output will go to logic-high once
the last rail has completed its power-up procedure, and it will assert
logic-low if the output voltage is low due to OTP, UVP, UVLO, and
EN shutdown or during soft-start.

Pin No
Pin Name
SOT-23-6 SOT-23-8
1 7 FB
2 2 GND
3 8 EN
4 1 ISET
5 3 VIN
6 4 SW
-- 6 PG
-- 5 AGND

Analog ground. Use direct vias to connect to the second ground
plane. Do not connect it to the exposed pad or the ground on the top
layer.
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9 Functional Block Diagram
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10 Absolute Maximum Ratings

(Note 2)

e Supply Voltage, VIN —0.3V to 40V

e Switch Voltage, SW —-0.3V to 40.3V
<10ns -5V to 46.3V

o All Other Pins -0.3V to 6V

o Power Dissipation, PD @ Ta = 25°C
SOT-23-6 0.48W
SOT-23-8 0.53W

o Package Thermal Resistance  (Note 3)

SOT-23-6, 6JA 208.2°C/W
SOT-23-6, 6ic 32°C/wW
SOT-23-8, 6JA 186.2°C/W
SOT-23-8, 6ic 47.4°CIW

e Lead Temperature (Soldering, 10 sec.) 260°C

¢ Junction Temperature 150°C

e Storage Temperature Range —65°C to 150°C

e ESD Susceptibility  (Note 4)
HBM (Human Body Model) 2kV

Note 2. Stresses beyond those listed under “Absolute Maximum Ratings” 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 may
affect device reliability.

Note 3. 6,a is measured under natural convection (still air) at Ta = 25°C with the component mounted on a high effective-
thermal-conductivity four-layer test board on a JEDEC 51-7 thermal measurement standard. 8,c is measured at the
bottom of the package.

Note 4. Devices are ESD sensitive. Handling precautions are recommended.

11 Recommended Operating Conditions

(Note 5)

e Supply Input Voltage Range 4.75V to 36V

¢ Output Voltage Range 0.8V to 5V

e Ambient Temperature Range —40°C to 85°C
¢ Junction Temperature Range —40°C to 125°C

Note 5. The device is not guaranteed to function outside its operating conditions.

Copyright © 2024 Richtek Technology Corporation. All rights reserved. RICHTEK isa registered trademark of Richtek Technology Corporation.
www.richtek.com DS6208-03  August 2024
6




RICHTEK RT6208

12 Electrical Characteristics
(VIN = 12V, Ta = 25°C, unless otherwise specified.)

Parameter Symbol Test Conditions Min Typ Max Unit
VIN Supply Input Voltage VIN 4.75 36 \%
Undervoltage-LockoutRising |y, o = | Vi Rising 39 | 42 | 475 | Vv
Threshold
Undervoltage-Lockout
Hysteresis VUuvLO_HYS - 300 - mvV
EN Input Voltage Rising -
Threshold VEN_R Enable Rising 1 1.2 1.4 Y
EN Threshold Hysteresis VEN_HYS - 100 -- mvV
Soft-Start Period tss From 0% to 90% of Vour -- 1 -- ms
lQ_sw VEN = 2V, switching current -- 160 190
Quiescent Current pA
la_Nsw VEN = 2V, non-switching -- 25 40
Shutdown Current ISHDN VEN = 0V -- 3 6 pA
Feedback Threshold Voltage VFB VFB Rising 0.792| 0.8 |0.808| V
Feedbacl_< Comparator VEB HYS 3 5 7 mv
Hysteresis -
FB Pin Current IFB -- 100 -- nA
On-Resistance of High-Side
MOSEET RDSON_H - 3 -- Q
On-Resistance of Low-Side
MOSEET RDSON_L - 15 - Q
ILIM_H1 ISET pin floating 200 225 250
High-Side Switch (Peak) IUM_H2 | 500kQ from ISET pin to GND - 135 | ~ | mA
Current Limit =
ILIM_H3 ISET pin short to GND -- 50 --
Power-Good Voltage Threshold | VpPG VFB Rising - 87.5 - %
Power-Gpod Voltage VPG _Hys | VrBFalling -- 5 - %
Hysteresis
Over-Temperature Protection o
Threshold Torp S L c
Over-Temperature Protection ToTP_HYS B 30 _ oC
Hysteresis

Note 6. Quiescent, or ground current, is the difference between input and output currents. It is defined by Iq = IiN — louT under
no-load conditions (lout = 0mA). The total current drawn from the supply is the sum of the load current plus the ground
pin current.

Note 7. Guaranteed by design.
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13 Typical Application Circuit

RT6208 1(|)_ng Vour
ViN o VIN SWH—"""—s ' o
(AT5V1036V) l . Roe 1 . 3.3v
224F | = 120pF S 100K T 104F
FB =
EN R2
24k
Chip Enable * =
(Floating = automatic start) PG
ISET AGND'
i % GND
(optional) RiseT *: Optional by part number
Table 1. Recommended Configuration of Common Output Voltage
Vour (V) CIN (uF) Cour (uF) L (uH) R2 (kQ) R1 (kQ) CFF (pF) ISET
1.8 2.2 10 150 24 30 68 Floating
3.3 2.2 10 150 24 75 120 Floating
5 2.2 10 150 24 126 150 Floating
Table 2. Recommended Component Part Number
Component Description Vendor P/N
100pH, 5.8x5.8mm, 1.8mm, DCR = 0.815Q 744052101(Wurth)
L
100pH, 7.3x7.3mm, 4.5mm, DCR = 0.29Q 744777920(Wurth)
CIN 4.7uF/1206/50V/X5R GRM319R61H475KA12(Murata)

Court 22uF/1206/25V/X5R C3225X5R1E226MT(TDK)

www.richtek.com
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14 Typical Operating Characteristics

Efficiency vs. Load Current
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Ground Current vs. Temperature UVLO vs. Temperature
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Switch On-Resistance vs. Input Voltage

5.0 5.0
45 45
g 40 G a0
Q
g 35 o 35
8 30 — 2 30
g High-Side B
25 o 25
[0)
14
Dé 20 S 20
2 15 £ 15
3] £
s 10 Low-Side = 10
& )
05 05
0.0 0.0
4 8 12 16 20 24 28 32 36
Input Voltage (V)
Switch Leakage Current vs. Temperature
0.1 14
__ 009
< S L
3 008 / > 13
-— ()
[ o
& 007 / 2 1
£ =
3 006 / 2
Q 005 211
S o004 / @
3 / 210
- 0.03 =
<
L2 002 & 0.9
s / :
@ 0.01 /
0 0.8
50 25 0 25 50 75 100 125
Temperature (°C)
Switching
"""""""""" LA TR
VouT ac J ;
(20mV/Div) » NN
oA L
. | . A 4 . . . b
(20VDiv) | bt s e Tt bt i
Vout
Inductor (1V/Div)
Current
(100mA/Div)

Time (5us/Div)

Switch On-Resistance vs. Temperature

High-Side
Low-Side
50 25 0 25 50 75 100 125
Temperature (°C)
EN Threshold Voltage vs. Temperature
Rising
Falling
V|N =24V
|
-40 -10 20 50 80 110 140
Temperature (°C)
Soft-Start
UL R I I IR R L I B I
b F—
] | ] P I T T T T I A I A
r._\.,—;A-,\-A_k.?.,,,*_,1.,.,..:.\.,._.,_,; B -
VN =24V, Vo =5V ]
o b b b Ly Ty | EEFETETE BT RE N AR A

Time (500us/Div)

Copyright © 2024 Richtek Technology Corporation. All rights reserved.

RICHTEK is a registered trademark of Richtek Technology Corporation.

DS6208-03

August 2024

www.richtek.com

11



RT6208 RICHTEK

Load Transient Respone Short Circuit Response
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15 Operation

The RT6208 is a step-down DC/DC converter featuring internal power switches that utilize Hysteresis Mode control,
combining low quiescent current for enhanced efficiency across a wide range of load currents. In Hysteresis Mode
operation, the converter utilizes Boundary Conduction Mode (BCM) to regulate the flow of inductor current through
the internal power switches. This is followed by a sleep cycle where the power switches are deactivated, and the
load current is supported by the output capacitor. Notably, the RT6208 draws only 25uA of supply current during
the sleep phase. Additionally, during light loads, the BCM cycles make up a small portion of the total cycle time,
reducing the average supply current and significantly improving overall efficiency.

15.1 Hysteresis Mode Control

The feedback comparator in the RT6208 plays a crucial role in its operation. It continuously monitors the voltage
on the VFB pin and compares it to an internal 800mV reference, as depicted in Figure 1. When the voltage
surpasses the reference, the comparator triggers a sleep mode, deactivating the power switches and current
comparators, thereby reducing the supply current at the VIN pin to a mere 25pA. As the load current discharges
the output capacitor, the voltage on the VFB pin decreases. Once this voltage falls 5mV below the 800mV reference,
the feedback comparator initiates the Boundary Conduction Mode (BCM). During the initial phase of the BCM, the
internal high-side power switch (P-channel MOSFET) is activated, causing the inductor current to rise. The inductor
current continues to increase until it either exceeds the peak current comparator threshold or the ON time of the
high-side MOSFET surpasses 5us while the VFB voltage remains above 800mV. In such scenarios, the high-side
power switch is turned off, and the low-side power switch is activated. The inductor current then decreases until
the reverse current approaches zero. If the voltage on the VFB pin remains below the 800mV reference, the high-
side power switch is reactivated, initiating another cycle to maintain the inductor current within the boundary
conduction mode. Typically, the average current during the BCM exceeds the average load current. In this
architecture, the maximum average output current is half of the peak current. The hysteresis nature of this control
architecture results in a switching frequency that is contingent on the input voltage, output voltage, and inductor
value. This behavior inherently provides short-circuit protection. In the event of a short circuit to ground, the
inductor current decays gradually during a single switching cycle. Since the high-side switch only activates when
the inductor current is near zero, the RT6208 naturally switches at a lower frequency during a short-circuit condition.

15.2 Enable Control

The RT6208 provides an EN pin, as an external chip enable control, to enable or disable the device. If VEN is held
below a logic-low threshold voltage VEN_R-VEN_HYs (typically 1.1V) of the enable input (EN), the converter will
enter shutdown mode. In this mode, the converter is disabled, and switching is inhibited even if the VIN voltage is
above VIN undervoltage-lockout threshold VuvLo_Rr (typically 4.2V). During shutdown mode, the supply current
can be reduced to IsHDN (6pA or below). If the EN voltage rises above the logic-high threshold voltage VEN_R
(typically 1.2V) while the VIN voltage is higher than the UVLO threshold VuvLo_R (typically 4.2V), the device will
be turned on (switching being enabled and soft-start sequence being initiated).

Copyright © 2024 Richtek Technology Corporation. All rights reserved. RICHTEK is a registered trademark of Richtek Technology Corporation.
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VREF
VeB
VREF - VFB_HYS
High-Side Peak Current
Limit (ILim_n)
Inductor Current
Low-Side Zero Current
(ZC) .
Sleep Boundary Conduction Sleep
Mode Mode Mode

Switching between High-
Stop Switching Side Peak Current Limit Stop Switching
and Low-Side ZC

Figure 1. Hysteresis Mode Control

15.3 Input Undervoltage-Lockout

In addition to the EN pin, the RT6208 also provides enable control through the VIN pin. It features an undervoltage-
lockout (UVLO) function that monitors the internal linear regulator. If VEN rises above VEN_R first, switching will still
be inhibited until the VIN voltage rises above VuvLo_R. This ensures that the internal regulator is ready, preventing
the operation with not-fully-enhanced internal MOSFET switches. After the device is powered-up, if the input
voltage VIN goes below the UVLO falling threshold voltage VuvLo R — VuvLo HYs (typically 3.9V), this switching
will be inhibited. If VIN rises above the UVLO rising threshold VuvLo R (typically 4.2V), the device will resume
switching.

15.4 Soft-Start

The soft-start function prevents large inrush currents while the converter is being powered-up. The RT6208
provides an internal soft-start feature for inrush control. During the start-up sequence, the internal capacitor is
charged by an internal current source Iss to generate a soft-start ramp voltage as a reference voltage to the PWM
comparator. The device will initiate switching, and the output voltage will smoothly ramp up to its target regulation
voltage only after this ramp voltage is greater than the feedback voltage VFs (typically 0.8V) to ensure a smooth
start-up for the converters. The typical soft-start time is 1ms.

Copyright © 2024 Richtek Technology Corporation. All rights reserved. RICHTEK isa registered trademark of Richtek Technology Corporation.
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15.5 Power-Good Indicator

The RT6208GV8 (SOT-23-8 package) features an open-drain power-good output (PG) to monitor the output
voltage status. The output delay of the comparator prevents false flag operation for short excursions in the output
voltage, such as during line and load transients. Pull up PG with a resistor to VouT or an external voltage below
6V. The power-good function is activated after the soft-start is finished and is controlled by a comparator connected
to the feedback signal VFB. If VFB rises above a power-good high threshold Ve (typically 87.5% of VEB), the PG
pin will be in high impedance and VpG will be held high after a certain delay elapsed. When VFB is below the
power-good low threshold VpG — VpG_HYs (typically 82.5% of VFB), the PG pin will be pulled low. Once started up,
if any internal protection is triggered, PG will be pulled low to ground.

15.6 High-Side Switch Peak Overcurrent Protection

The RT6208 also includes a cycle-by-cycle peak-type overcurrent protection against conditions where the inductor
current increases abnormally, even exceeding the inductor saturation current rating. To ensure that the low-side
overcurrent protection functions properly, the inductor current through the high-side switch is measured only after
a certain delay when the high-side switch is turned on. If an overcurrent condition occurs, the converter will
immediately turn off the high-side switch and turn on the low-side switch to prevent the inductor current from
exceeding the high-side switch peak current limit ILim_H1 (typically 225mA by setting ISET pin floating).

15.7 Over-Temperature Protection

The RT6208 includes an over-temperature protection (OTP) circuitry to prevent overheating due to excessive
power dissipation. The OTP will shut down switching operation when the junction temperature exceeds the over-
temperature protection threshold ToTp (typically 150°C). Once the junction temperature cools down by the over-
temperature protection hysteresis Totp_Hys (typically 30°C), the IC will resume normal operation with a complete
soft-start.
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16 Application Information
(Note 8)

The suggested BOM is listed in the Typical Application Circuit section. The external component selection is
determined by the maximum load current requirement and begins with the selection of the peak current
programming resistor, RISET. The inductor value L can then be determined, followed by capacitors Cin and CouT.

16.1 Inductor Selection

The inductor, input voltage, output voltage, and peak current determine the switching frequency of the RT6208.
For a given input voltage, output voltage, and peak current, the inductor value sets the maximum switching
frequency when the load current is close to 1/2 of the peak current. A good first choice for the inductor value can
be determined by the following equation:

V V
L= ( ouT ) y (1 ) OUT)
fmax * IPEAK VIN

The variation in switching frequency is calculated based on the inductor, load current, input voltage, and output
voltage. Large output capacitors will result in multiple switching cycles in Boundary Conduction Mode (BCM). The
discharge time and charge time of the operation frequency can be calculated using the following equation:

Discharge time (Sleep Mode):

VEB HYs

T1=Coyr
lLoAaD

Charge time (Boundary Conduction Mode):

VEB HYS

T2=Coyr ¥
(0.5 % Im _H - lLoaD)

Operation Frequency:

1
fsw = 7132

16.2 Input Capacitor Selection

Input capacitance, CIN, is needed to filter the pulsating current at the drain of the high-side power MOSFET. The
CiN should be sized to do this without causing a large variation in the input voltage. The peak-to-peak voltage
ripple on the input capacitor can be estimated using the following equation:

1-D
AVgn = DxlOUTxm +loyT*ESR

where
V
VIN*N

Figure 2 shows the CIn ripple current flowing through the input capacitors and the resulting voltage ripple across

the capacitors.

The equivalent series resistance (ESR) is very low for ceramic capacitors. The ripple caused by ESR can be
ignored, and the minimum input capacitance can be estimated using the following equation:
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c _, . bu-D
IN_MIN = louT_max AVom max<Tsw

where AVcIN_MAX = 200mV for a typical application.

A
F 3
, AVCIN
Cin Ripple Voltage i >
ZIZ#ZI ]
Vesr=D X loyt X ESR
A
(1-D) x lout
C)\ Ripple Current 3 »
D xlout
A 2

D X tsw {(1-D) x tiw

Figure 2. CiN Ripple Voltage and Ripple Current
In addition, the input capacitor needs to have a very low ESR and must be rated to handle the worst-case RMS
input current. The RMS ripple current (IRms) of the converter can be determined by the input voltage (VIN), output
voltage (VouT), and rated output current (louT) using the following equation:

Vout . | VIN
IrRMs= louT MAX* < — % -1
- Vin  Vour

From the above, the maximum RMS input ripple current occurs at maximum output load, which should be
considered when evaluating the current capabilities of the input capacitors. The maximum ripple voltage usually
occurs at 50% duty cycle, that is, VIN = 2 X VouT. It is common to use the worst-case IrRmMs = 0.5 X louT_mAX at
VIN = 2 x VouT for design. Note that ripple current ratings from capacitor manufacturers are often based on only
2000 hours of life, which makes it advisable to further de-rate the capacitor, or choose a capacitor rated at a higher
temperature than required.

Ceramic capacitors are ideal for switching regulator applications because of their small size, robustness, and very
low ESR. However, care must be taken when these capacitors are used at the input. A ceramic input capacitor
combined with trace or cable inductance forms a high-quality (under-damped) tank circuit. If the RT6208 circuit is
plugged into a live supply, the input voltage can ring to twice its nominal value, possibly exceeding the device's
rating. This situation is easily avoided by placing the low ESR ceramic input capacitor in parallel with a bulk
capacitor with higher ESR to damp the voltage ringing.

The input capacitor should be placed as close as possible to the VIN pins, with a low inductance connection to the
GND of the IC. In addition to a larger bulk capacitor, one small ceramic capacitor of 0.1uF should be placed close
to the part.

16.3 Output Capacitor Selection

The output capacitor, CouT, filters the inductor’s ripple current and stores energy to satisfy the load current when
the RT6208 is in sleep mode. The value of the output capacitor must be large enough to accept the energy stored
in the inductor without causing a significant change in the output voltage. To achieve an output voltage peak-peak
ripple less than 1% of the output voltage, the output capacitor must be:

Copyright © 2024 Richtek Technology Corporation. All rights reserved. RICHTEK is a registered trademark of Richtek Technology Corporation.
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| 2
CoytT=50xLx ( LIM_H)
Vout

16.4 Peak Current Resistor Selection

The peak current comparator has a maximum current limit of 225mA nominally, resulting in a maximum average
current of 112mA. For applications that demand less current, the peak current threshold can be reduced to as little
as 50mA. The threshold can be easily programmed with an appropriately chosen resistor (RISET) between the
ISET pin and ground. The value of the resistor for a particular peak current can be computed using the following
equation:

RISET = (I_m_n — 0.05) x 5.88 x 10°

where 50mA < ILiM_H < 225mA.

The peak current is internally limited to be within the range of 50mA to 225mA. Shorting the ISET pin to ground
programs the current limit to 50mA, and leaving it floating sets the current limit to the maximum value of 225mA.
When selecting this resistor value, be aware that the maximum average output current for this architecture is
limited to half of the peak current. Therefore, be sure to select a value that sets the peak current with enough
margin to provide adequate load current under all foreseeable operating conditions.

16.5 Output Voltage Setting and Feedback Network

The resistive divider allows the FB pin to sense the output voltage. The output voltage is set by an external resistive
voltage divider according to the following equation:

R1
Vout = VREF* <1 + @)

where VREF is the reference voltage (typically 0.8V).

The resistive divider also attenuates the ripple signal on the FB pin. A small feed-forward capacitor, Crr, can be
added in parallel with the upper feedback resistor, R1. This helps to reduce switch-noise coupling on the FB pin
and increases the FB pin ripple voltage to improve switching stability and avoid double pulses. The value of CFr
depends on the feedback network impedance and the peak-to-peak ripple voltage on the output. The
recommended Crr value ranges from 47pF to 470pF.

16.6 Thermal Considerations

The junction temperature should never exceed the absolute maximum junction temperature TJ(MAX), listed under
Absolute Maximum Ratings, to avoid permanent damage to the device. The maximum allowable power dissipation
depends on the thermal resistance of the IC package, the PCB layout, the rate of surrounding airflow, and the
difference between the junction and ambient temperatures. The maximum power dissipation can be calculated
using the following formula:

Pbmax) = (TaMAx) — TA) / 63A

where TJyMAX) is the maximum junction temperature, Ta is the ambient temperature, and 6Ja is the junction-to-
ambient thermal resistance.

For recommended operating condition specifications, the maximum junction temperature is 125°C. The junction
to ambient thermal resistance, 6Ja, is layout dependent. For the SOT-23-6 package, the thermal resistance, 6Ja,
is 208.2°C/W on a standard JEDEC 51-7 four-layer thermal test board. For the SOT-23-8 package, the thermal
resistance, 0Ja, is 186.2°C/W on a standard JEDEC 51-7 four-layer thermal test board. The maximum power
dissipation at Ta = 25°C can be calculated by the following formula:
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Pb(max) = (125°C - 25°C) / (208.2°C/W) = 0.48W for SOT-23-6 package
Pbvax) = (125°C — 25°C) / (186.2°C/W) = 0.53W for SOT-23-8 package

The maximum power dissipation depends on the operating ambient temperature for a fixed Taimax) and thermal
resistance, 63a. The derating curves in Figure 3 allow the designer to see the effect of rising ambient temperature

on the maximum power dissipation.

1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

Maximum Power Dissipation (W)

T
Four-Layer PCB _|
L SOT-23-8
- SOT-23-6
0 25 50 75 100 125

Ambient Temperature (°C)

Figure 3. Derating Curve of Maximum Power Dissipation
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16.7 Layout Considerations

Layout is very important in high-frequency switching converter design. If designed improperly, the PCB can radiate
excessive noise and contribute to the converter instability. The following points must be considered before starting
a layout for the RT6208.

Place the input MLCC capacitors as close to the VIN and GND pins as possible. The major MLCC capacitors

should be placed on the same layer as the RT6208.

Keep the high-current paths short, especially at the ground terminals. This practice is essential for stable, jitter-
free operation. The high-current path comprising of the input capacitor, high-side FET, inductor, and the output

capacitor should be as short as possible. This practice is essential for high efficiency.

The SW node has a high-frequency voltage swing and should be kept to a small area. Keep analog components

away from the SW node to prevent stray capacitive noise pickup.

Connect the feedback network behind the output capacitors. Place the feedback components next to the FB pin.
For better thermal performance, design a wide and thick plane for the GND pin or to add a lot of vias to the GND

plane. The examples of PCB layout guides are shown in Figure 4 and Figure 5.

: : Top layer
Place the input MLCC capacitors as piay

close to the VIN and GND pins as

possible.
Add extra vias for thermal dissipation.
VN - 55w O oo 1 (F:’(I)artTc]e the feedback
b ponents next to the
wie Qi 1 - .
INL FB pin.
| L 1C Ife)
O OO L Vourt
O O0OO0O

Keep analog components

from the SW node to prevent - -

stray capacitive noise pickup.
Inner GND layer2
Inner GND layer3
Bottom layer

Figure 4. SOT-23-6 PCB Layout Guide
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Figure 5. SOT-23-8 PCB Layout Guide

Note 8. The information provided in this section is for reference only. The customer is solely responsible for the designing,

validating, and testing your product incorporating Richtek’s product and ensure such product meets applicable
standards and any safety, security, or other requirements.
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17 Outline Dimension

H
ooo O
r O [0 [ .
G B
h
b i
]
[
Dimensions In Millimeters Dimensions In Inches
Symbol

Min Max Min Max

A 0.889 1.295 0.031 0.051
A1 0.000 0.152 0.000 0.006
B 1.397 1.803 0.055 0.071
b 0.250 0.560 0.010 0.022
C 2.591 2.997 0.102 0.118
D 2.692 3.099 0.106 0.122
e 0.838 1.041 0.033 0.041
H 0.080 0.254 0.003 0.010
0.300 0.610 0.012 0.024

SOT-23-6 Surface Mount Package
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[
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 1.000 1.450 0.039 0.057
A1 0.000 0.150 0.000 0.006
B 1.500 1.700 0.059 0.067
b 0.220 0.500 0.009 0.020
C 2.600 3.000 0.102 0.118
D 2.800 3.000 0.110 0.118
e 0.585 0.715 0.023 0.028
H 0.100 0.220 0.004 0.009
L 0.300 0.600 0.012 0.024

SOT-23-8 Surface Mount Package
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18 Footprint Information

IS B

P

E
-

L

[

%

Number of Footprint Dimension (mm)
Package ) Tolerance
Pin PLIA| B |C|D|M

TSOT-26/TSOT-26(FC)/SOT-26/SOT-26(COL) 6 0.95(3.60{1.60|1.00|0.70{ 2.60 | +0.10

ULy

P1 L —-ID-
M
Number of Footprint Dimension (mm)
Package i Tolerance
TSOT-28/TSOT-28(FC)/SOT-28 8 0.65 | 360 | 1.60 | 1.00 | 045 | 240 | 0.10
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19 Packing Information

19.1 SOT-23-6 Tape and Reel Data

SOT/TSOT-23-6/8: o
et — , ‘_\ | + Y Y
( J O‘ ( ? C /) A |I " .:@ \ | o
W1 | . /
) = =) 7 /T
z 4 \ /
Feed Direction T .
PIN 1 > o
arrier Tape
END Round Sprocket Holes START
R R R Al ol
r r
saiagl aulasyautnnling
imw e I 4—*—& I—H
L..J..J I._L_.u I__L_l L_L,l .L Lr_L_.a L_J
Trailer Leader
~—160 mm minimum, ——=——Components —+——600 mm Minimum, ——
Tape Size | Pocket Pitch | Reel Size (A) Units | Trailer | Leader | Reel Width (W2)
Package Type
(W) (mm) | (P)(mm) | () | ny | PerReel | (MM (MM pin pax. (mm)
SO';/?')I'_ 201 4 180 7 3,000 160 600 8.4/9.9
. > -E];‘;U C, D, and K are determined by component size.
I S o o W n S .Y L - -
f v v oo & The clearance between the components and
w1 } Y N e Y the cavity is as follows:
c U 1) ] o O
‘ - For 8mm carrier tape: 0.5mm max.
Fi | |
D K
W1 P B F aJ H
Tape Size
Max. Min. Max. Min. Max. Min. Max. Min. Max. Max.
8mm 8.3mm | 3.9mm | 4. 1mm | 1.65mm | 1.85mm | 3.9mm | 4.1mm | 1.5mm | 1.6mm 0.6mm
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19.2 SOT-23-6 Tape and Reel Packing

Step Photo/Description Step Photo/Description
sy 1
Wi
LR ;
1 4 i‘g“ ‘Q\‘ »a\ ‘é ,?l:msx
Reel 77 3 reels per inner box Box A
‘ =
4 & ‘: ) &
§A % [ . £ %
is @ TAE
1 AN
ﬁ X : i
2 5 ‘j = \\{Q = o .
i - —
HIC & Desiccant (1 Unit) inside 12 inner boxes per outer box
3] i
. i =
3 [ 6
-
Caution label is on backside of Al bag Outer box Carton A
Container Reel Box Carton
Package Size | Units ltem Reels Units ltem Boxes Unit
Box A 3 9,000 Carton A 12 108,000
SOT/TSOT-23-6 | 7” | 3,000
Box E 1 3,000 For Combined or Partial Reel.
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19.3 SOT-23-6 Packing Material Anti-ESD Property

Su_rface Aluminum Bag Reel Cover tape | Carrier tape Tube Protection Band

Resistance

Q/cm? 104 to 10" 10*to 10" | 10%to 10" | 104to 10" | 10% to 10™ 104 to 10"
RICHTEK
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19.4 SOT-23-8 Tape and Reel Data

SOT/TSOT-23-6/8: i} -
/_h\ Ill.l r Py '\_III —
~ Al & | M
— I ‘\" -, / .'l
n ll'\. S J.'"l —
LILILIL] \ /
PIN 1/ Feed Direction ' o Sewan
arrier Tape
END Round Sprocket Holes START
Fet 086000000200 0000000200%¢
- r r
ssEasl anRanianinniing
-wd’# 4= #Fa‘ #&4 J‘-—e =—$‘—‘-
i
LrL_.a I_TL_u I__L_v L_L,n .L L,.L_.u .
Trailer Leader
=160 mm minimum, ——=-~—Components ——=——=600 mm Minimum, ——!
Tape Size | Pocket Pitch | ReelSize (A) | ypits | Trailer | Leader | Reel Width (W2)
Package Type
W1) (mm) | (P)(MM) | (mm) | (n) | PerReel | MM (MM vtin Max. (mm)
SO'I;/;gOT— 8 4 180 7 3,000 160 600 8.4/9.9
F 2 H
C, D, and K are determined by component size.
B A R R R R R
* The clearance between the components and
W 0 O O O O the cavity is as follows:
‘ 4 - For 8mm carrier tape: 0.5mm max.
| |
- 3
W1 P B F aJ H
Tape Size
Max. Min. Max. Min. Max. Min. Max. Min. Max. Max.
8mm 8.3mm | 3.9mm | 4. 1mm | 1.65mm | 1.85mm | 3.9mm | 4.1mm | 1.5mm | 1.6mm 0.6mm
RICHTEK isa registered trademark of Richtek Technology Corporation.
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19.5 SOT-23-8 Tape and Reel Packing

Step Photo/Description Step Photo/Description
= A
TR 1
RRE
u‘ i /
1 4 i‘g“ ‘Q\‘ »a\ ‘é ,?l:msx
Reel 77 3 reels per inner box Box A
‘ =
4 & ‘: ) &
§A % [ . £ %
is @ TAE
1 AN
ﬁ X : i
2 5 ‘j = \\{Q = o .
i - - o
HIC & Desiccant (1 Unit) inside 12 inner boxes per outer box
3] i
. i =
3 [ 6
-
Caution label is on backside of Al bag Outer box Carton A
Container Reel Box Carton
Package Size | Units ltem Reels Units ltem Boxes Unit
Box A 3 9,000 Carton A 12 108,000
SOT/TSOT-23-8 | 77 | 3,000
Box E 1 3,000 For Combined or Partial Reel.
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19.6 SOT-23-8 Packing Material Anti-ESD Property

Su_rface Aluminum Bag Reel Cover tape | Carrier tape Tube Protection Band
Resistance
Q/cm? 104 to 10" 10*to 10" | 10%to 10" | 104to 10" | 10% to 10™ 104 to 10"
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20 Datasheet Revision History

Version

Date

Description

Item

03

202417117

Modify

General Description on page 1

-Modified description

Features on page 1

-Added output voltage range

-Renamed thermal shutdown protection to over-temperature protection
Ordering Information on page 1

-Added note

Simplified Application Circuit on page 2

-Added simplified application circuit

Pin Configuration on page 2

-Renamed pin name to PG

Functional Pin Description on page 4

-Modified pin description

Functional Block Diagram on page 5

-Renamed function name to PG

Typical Application Circuit on page 8

-Added recommended typical application circuit BOM

Operation on page 16

-Added enable control, input UVLO, soft-start, PG indicator, high-side
switch overcurrent protection, and OTP

-Modified Scheme of Hysteresis Mode

Application Information on page 18, 19, 20, 21

-Modified input and output capacitors and inductor selection Footprint
Information on page 25

-Added footprint information

Packing Information on page 26, 27, 28, 29, 30, 31

-Added packing information
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