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1A, 1.5MHz, 6V CMCOT Synchronous Step-Down Converter

1 General Description

The RT8096B is a high-efficiency synchronous step-
down converter. It operates within an input voltage
range from 2.5V to 6V and provides an adjustable
regulated output voltage from 0.6V to 3.4V, while
delivering up to 1A output current.

The converter's internal synchronous power switches
feature low on-resistance, which enhances efficiency

and eliminates the need for an external Schottky diode.

The Current Mode Constant On-time (CMCOT)
operation coupled with internal compensation allows
for optimized transient response across a wide range
of loads and output capacitors. The RT8096B is
available in T/SOT-23-5 and T/SOT-23-6 packages.

The recommended junction temperature range is
—40°C to 125°C, and the ambient temperature range
is —40°C to 85°C.

2 Ordering Information

RT8096B 10O Ii
Package Typ e(l)

B: SOT-23-5

E: SOT-23-6

J5: TSOT-23-5

J6: TSOT-23-6

——Lead Plating System
G: Richtek Green Policy Compliant(z)

UVP Trim Option
H: Hiccup

B: Forced PWM

Note 1.

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

e Marked with ® indicated: Richtek products are Richtek
Green Policy compliant.

3 Features

o Up to 95% efficiency with integrated 160mQ and
110mQ FETs

Input Voltage Range: 2.5V to 6V

Output Voltage Range: 0.6V to 3.4V
High-Accuracy Internal Reference Voltage: 0.6V
+ 2%

CMCOT™ Control for Fast Transient Response
1.5MHz Switching Frequency

Default Forced PWM Mode

Fixed Soft-Start Time: 1.2ms

Power-Good Indicator (T/SOT-23-6 Package
Only)

Input Undervoltage-Lockout (UVLO)

Output Undervoltage Protection (Hiccup Mode)
Cycle-by-Cycle Overcurrent Protection
Over-Temperature Protection

T/SOT-23-5 and T/SOT-23-6 Packages

4 Applications

o Mobile Phones and Handheld Devices

o Set-Top Box, Cable Modem, and xDSL Platforms
e LCD TV Power Supply and Metering Platforms

¢ General Purpose Point of Load (POL)

5 Simplified Application Circuit

RT8096B | _L_
VIN OTE VIN SW Vourt
CiN
:l: EN R1 I Court
PG* FB =
GJF\I_D R2

*. For T/SOT-23-6 Package Only
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6 Marking Information

RT8096BHGB
4G=: Product Code
4G=DNN DNN : Date Code
A
RT8096BHGE
14=": Product Code
14=DNN DNN : Date Code
A
RT8096BHGJ5
03=: Product Code
03=DNN DNN : Date Code
A
RT8096BHGJ6
0S=: Product Code
0S=DNN DNN : Date Code
A
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7 Pin Configuration

(TOP VIEW)
FB VIN FB PG VIN
| | NN
5 2 6 5 4
A 2 3 A 2 3
O O O O O O
EN GND SW EN GND SW
TSOT-23-5/SOT-23-5 TSOT-23-6/SOT-23-6

8 Functional Pin Description

Pin No.
Pin Name Pin Function
T/SOT-23-5 | T/ISOT-23-6
Enable control input. A logic-high enables the converter, while a logic-
1 1 EN low forces the device into shutdown mode. Do not leave this pin
floating.
2 2 GND Power ground.
3 3 SW Switch node. Connect this pin to power inductor.
Supply voltage input. The input voltage range is from 2.5V to 6V.
4 4 VIN Connect an input bypass capacitor (typically greater than 10uF)
between this pin and GND. The bypass capacitor should be placed as
close to the IC as possible.
Feedback voltage input. This pin is used to set the output voltage via
5 6 FB an external resistive voltage divider. Place the resistive voltage divider
as close to the FB pin as possible. Do not leave this pin floating.
Power-good indicator. This open-drain output pin is pulled high when
- 5 PG the FB voltage is within the target range. It is pulled to ground under

protection conditions, EN shutdown, or during soft-start process.

9 Functional Block Diagram

FBo

EN
Vi UVLO I
I_|_,_ Shut Down
Control —SwW
orpP I— Ton o VIN
Error Comparator | —|:;l
Amplifier Logic | | —
} Control Driver o SW
I —
Current _|ﬁ
Limit o GND
Detector
I
;ﬁ_ Current —SW
L Sense

PG*

*: For T/SOT-23-6 Package Only
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10 Absolute Maximum Ratings

¢ Junction Temperature

e Storage Temperature Range

e ESD Susceptibility  (Note 4)

HBM (Human Body Model)

(Note 2)

e Supply Input Voltage -0.3Vto 6.5V

e SW Pin Switch Voltage -0.3Vto (VIN + 0.3V)
<20ns -4.5V to 7.5V

o Power Dissipation, PbD @ Ta = 25°C
T/SOT-23-5 0.43wW
T/SOT-23-6 0.5W

o Package Thermal Resistance  (Note 3)
T/SOT-23-5, 63A 230.6°C/W
T/SOT-23-6, 63A 197.4°C/W
T/SOT-23-5, 6ic 21.8°C/W
T/SOT-23-6, 6ic 18.9°C/W

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

—40°C to 150°C
—65°C to 150°C

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. 0ya is measured at Ta = 25°C on a high effective thermal conductivity four-layer test board per JEDEC 51-7. The first
layer of copper area is filled. 6yc is measured at the top of the package.

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

11 Recommended Operating Conditions

(Note 5)

e Supply Input Voltage 2.5V to 6V

o Ambient Temperature Range —40°C to 85°C
o Junction Temperature Range —40°C to 125°C

Note 5. The device is not guaranteed to function outside its operating conditions.
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12 Electrical Characteristics
(VIN = 3.6V, Ta = 25°C, unless otherwise specified.)

Parameter Symbol Test Conditions Min Typ | Max | Unit

Input Voltage VIN 2.5 -- 6 \Y,
Reference Voltage VREF 0.588 | 0.6 | 0.612 \%
FB Pin Current IFB VFB = 0.6V -- -- 0.1 pA
Quiescent Current IQ Active, VFB = 0.63V, not switching -- 300 -- pA
Shutdown Current ISHDN Shutdown -- -- 1 A
Switching Leakage Current |Isw_LK -- -- 1 A
Switching Frequency fsw -- 1.5 -- MHz
On-Resistance of High-Side _
MOSEET RDSON_H Isw =0.3A -- 160 -- mQ
On-Resistance of Low-Side _
MOSEET RDSON_L Isw=0.3A -- 110 - mQ
Valley Current Limit lLim_L 1.1 1.5 2 A
Undervoltage-Lockout Rising .
Threshold VuvLO_R VDD rising -- 2.25 2.5 \%
Undervoltage Lockout .
Falling Threshold VUuvLO_F VDD falling -- 2 - \%
Over-Temperature o
Protection Threshold Totp h 150 B C
EN Input Voltage Rising
Threshold VEN_R 15 - N v
EN Input Voltage Falling
Threshold VEN_F B B 0.4
PG Voltage Rising -
Threshold VPG_R FB rising -- 90 --
PG Volt Falli %

oltage Falling . B _
Threshold VPG_F FB falling 85
PG Pull-Up Resistance RPG_PU PG = Low -- -- 100 Q
Soft-Start Time tss -- 1.2 -- ms
Minimum Off-Time tOFF_MIN -- 120 -- ns
Discharge Resistance RDISCHG -- 1.8 - kQ
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13 Typical Application Circuit

RT8096B L
ViNo onl %RS LVIN SW Vout
10uF 1: 100k —EN Crr* R1 ICOUT
o PG* FB
GND R2
il !
*For T/SOT-23-6 Package Only
*Crr: Optional for performance fine-tuning
Table 1. Suggested Component Values
Vour (V) R1 (kQ) R2 (kQ) L (uH) Court (pF)
3.3 90 20 1.5 10
1.8 100 50 1.5 10
1.5 100 66.6 1.5 10
1.2 100 100 1.5 10
1.05 100 133 1.5 10
1 100 148 1.5 10
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14 Typical Operating Characteristics

Efficiency vs. Output Current

Efficiency vs. Output Current

100 100
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70 ViN=3.3V,Vour=12V . 70 / ViN =5V, Vout=3.3V
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@ o
O (8]
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Reference Voltage vs. Input Voltage
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Quiescent Current vs. Temperature

Current Limit vs. Input Voltage
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Load Transient Response Voltage Ripple
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15 Operation

The RT8096B is a synchronous low-voltage step-down converter that supports an input voltage range from 2.5V
to 6V and can deliver an output current up to 1A. It adopts the current mode constant on-time architecture for
optimal transient response and robust loop stability when using ceramic capacitors.

The FB pin voltage is compared with the internal reference voltage to generate an error signal. This error signal is
internally compensated and then compared with the inductor current, which is sensed through the internal sense
resistor at the SW pin.

When the signal sensed from the inductor current falls below the compensated error signal, the internal high-side
P-MOSFET is activated for a constant on-time duration to make the inductor current ramp up. At the end of the
on-time interval, the internal high-side P-MOSFET is deactivated and the internal low-side N-MOSFET is activated
until the FB pin voltage falls below the internal reference voltage, initiating the next switching cycle.

15.1 UVLO, Enable Control and Soft-Start

The RT8096B features undervoltage-lockout (UVLO) protection to prevent insufficient input voltage by monitoring
the VIN pin. When the input voltage falls below the UVLO threshold, the RT8096B stops switching.

The RT8096B provides an EN pin to enable or disable the device externally. When the EN pin voltage falls below
the falling threshold voltage (VEN_F), the RT8096B enters shutdown mode, even if the VIN pin voltage is above
the UVLO threshold (VuvLo). In shutdown mode, the supply current is reduced to a maximum 1uA (IsHDN). Once
the EN pin voltage rises above the rising threshold voltage (VEN_R) and the VIN pin voltage is higher than the
UVLO threshold, the internal digital circuits and MOSFET gate drivers are enabled for normal operation. In addition,
the EN pin can be directly connected to the VIN pin to save the system's power rail.

The RT8096B implements internal soft-start function to prevent large inrush current and output voltage overshoot
during power-up. During soft-start interval, the internal soft-start capacitor becomes charged and generates a
linear ramping up voltage across the capacitor. This voltage clamps the FB pin voltage, causing PWM pulse width
to increase gradually to reduce the input surge current. The internal 0.6V reference takes over the loop control
once the ramping voltage exceeds 0.6V. The internal soft-start time is fixed to 1.2ms.

15.2 Output Voltage Setting

Based on the typical application circuit, the RT8096B's output voltage can be adjusted from 0.6V to 3.4V. By
connecting a resistive voltage divider between VOUT and GND, the output voltage can be calculated using the
equation below:

R1
V =V 1+ ==
ouT REFX( +R2)

where VREF is the feedback reference voltage 0.6V (typical).

Vour

R1

FB
R2

GND

Figure 1. Setting VouT with a Voltage Divider
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15.3 Forced PWM Mode

The default operation mode of the RT8096B is forced PWM mode. In this mode, the internal ZCD circuitry is
disabled, and the switching frequency is fixed at 1.5MHz (typically) under any load condition. While forced PWM
mode may reduce efficiency under light-load conditions, it benefits the system with minimal output voltage ripple,
tight output voltage regulation, and a stable switching frequency.

15.4 Power-Good Indicator (T/SOT-23-6 Package Only)

The RT8096B features a power-good indicator with open-drain output capability to show the status of the output
voltage. When the FB pin voltage exceeds 90% of the internal reference voltage, the PG pin remains in a high-
impedance state. The delay time from EN to PG is 2ms, and the internal pull-up resistance for the PG pin is 100€.

155 Output Undervoltage Protection (UVP)

The RT8096B features output undervoltage protection (UVP) to protect against overload or short-circuit conditions
by constantly monitoring the FB pin voltage. If the FB pin voltage drops below 0.2V, the internal high-side P-
MOSDET will be turned-off, and the internal low-side N-MOSFET will be turned on to discharge the output voltage.
This protection mechanism operates in hiccup mode.

15.6  Output Overcurrent Protection (OCP)

The RT8096B features overcurrent protection (OCP) to prevent catastrophic damage to the IC in the event of
output short-circuit, overcurrent or inductor saturation conditions. If the sensed valley inductor current exceeds the
OCP trip threshold (typically 1.5A), the OCP will be activated. Then, the internal high-side P-MOSDET will be
turned off, and the internal low-side N-MOSFET will be turned on until UVP is triggered. This protection mechanism
operates in hiccup mode.

15.7 Over-Temperature Protection (OTP)

The RT8096B features over-temperature protection (OTP) circuitry to prevent the device from overheating. If the
junction temperature exceeds the thermal shutdown threshold of 150°C, both the internal MOSFETs will stop
switching. The device will then resume normal operation once the junction temperature decreases by 20°C. This
protection mechanism operates in hiccup mode.
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16 Application Information
(Note 6)

The RT8096B is a single-phase step-down converter designed with a single feedback loop and constant on-time
current mode control to achieve fast transient response. An internal 0.6V reference enables precise regulation of
the output voltage, making it suitable for low output voltage applications. The device features a fixed switching
frequency of 1.5MHz, and internal compensation to minimize the need for external components. Protection
features include undervoltage protection (UVP), overcurrent protection (OCP), and over-temperature protection
(OTP).

16.1 Inductor Selection
The inductor selection makes trade-offs among size, cost, power conversion efficiency, and transient response
requirements. Generally, three key inductor parameters are specified for operation with the device: inductor value
(L), inductor saturation current (IsaT), and DC resistance (DCR). A good compromise between inductor size and
power loss is achieved with a peak-to-peak ripple current that is 30% to 50% of the average inductor current. The
switching frequency, input voltage, output voltage, and selected inductor ripple current determine the inductor
value for normal operation as follows:
L= VIN-Vour) Vour

Al xfsw  VIN
where AlL is the peak-to-peak inductor ripple current.

Larger inductance values result in lower output ripple voltage and higher efficiency but may slightly degraded load
transient response. This result in additional phase lag in the loop and reduce the crossover frequency. Conversely,
lower inductance values allow for a smaller case size but increases the AC losses in the inductor. To enhance the
power conversion efficiency, choose a low-loss inductor with the lowest possible DC resistance that fits in the
allotted dimensions. The inductor value not only determines the ripple current but also the load-current value at
which the transition between discontinuous conduction mode (DCM) and continuous conduction mode (CCM)
occurs. The selected inductor should be large enough to avoid saturation at the peak inductor current (IL_PEAK):

_ Vin-Vout) _ Vour
A T ew SV
sw IN

IL_PeAK = louT_max* 5 *AlL

The current flowing through the inductor consists of the inductor ripple current plus the output current. During
power up, faults, or transient load conditions, the inductor current may rise above the previously calculated peak
inductor current level. For this reason, the most conservative approach is to specify an inductor with a saturation
current rating that is equal to or greater than the peak inductor current.

16.2 Input Capacitor Selection

Since the input current operates in discontinuous conduction mode, the input capacitor (CiN) is required to filter
the pulsating current at the drain terminal of an internal high-side P-MOSFET, thereby preventing a large variation
in the input voltage. Thus, the peak-to-peak voltage ripple on the input capacitor can be estimated using the
equation below:

D x (1-D) N ESRC|N>
Cin * fsw

where D = VouT/VIN, and ESRcIN is the equivalent series resistance of the input capacitor.

AVgN = |0UT"<

The input decoupling capacitor is recommended to be greater than 10uF with thermal specification of X5R or X7R
ceramic capacitors for less capacitance variation and more temperature stability. For filtering high frequency noise,
additional small capacitor of 1uF with an 0603 size should be placed close to the part. Additionally, the input
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capacitor needs to have a low ESR and must be rated to handle the worst-case RMS input current. The RMS input
ripple current (Icin_rRwms) of the regulator can be determined by the input voltage (VIN), output voltage (Vour), and
maximum output current (lout_mAx) as the following equation:

loin_rms = louT max*/Dx*(1-D)

The worst condition occurs when duty cycle = 50%, at which point VIN = 2 X VouT, and the maximum RMS input
ripple current will be 0.5 x louT_MmAX.

For optimal PCB layout placement, the input capacitor should be placed as close as possible to the VIN and the
GND pins.

Note that a ceramic capacitor has a very low equivalent series resistance (ESR) and provides the best ripple
performance. However, temperature, DC bias voltage and switching frequency can influence the variation of the
capacitance value. This means that the capacitance value decreases as the DC bias voltage across the capacitor
increases. In most cases, the ceramic capacitors will lose 50% or more of their rated value when DC bias voltage
across the capacitor is near their rated voltage. Thus, it is important to carefully choose the value and case size of
ceramic capacitors by considering the voltage coefficient.

16.3 Output Capacitor Selection

The output capacitor (CouT) is selected to satisfy the requirements for output voltage ripple and the load transient
response. The peak-to-peak voltage ripple on output capacitor (AVcouT) can be calculated using the equation
below:

——+
8xCout*fsw ESRCOUT)

where AlL is the peak-to-peak inductor ripple current, and ESRcouT is the equivalent series resistance of the
output capacitor.

AVcour = AlLx (

Since the AlL increases with larger input voltage, the output voltage ripple in steady-state will be largest under the
condition of maximum input voltage. For the output voltage variation in load transient response condition, the
output sag/soar can be calculated using the equation below:

Aloyt
VsaG = VsoAR = IxxCoyr i

where fc is the crossover frequency factor of PWM.

The output capacitor is recommended to be greater than 10uF with thermal specification of X5R or X7R ceramic
capacitors for less capacitance variation and more temperature stability. For filtering high frequency noise,
additional small capacitor of 1uF with an 0603 size should be placed close to the part.

For optimal PCB layout placement, the output capacitor should be placed as close as possible to the VOUT and
the GND pins.

Note that a ceramic capacitor has a very low equivalent series resistance (ESR) and provides the best ripple
performance. However, temperature, DC bias voltage and switching frequency can influence the variation of the
capacitance value. This means that the capacitance value decreases as the DC bias voltage across the capacitor
increases. In most cases, the ceramic capacitors will lose 50% or more of their rated value when DC bias voltage
across the capacitor is near their rated voltage. Thus, it is important to carefully choose the value and case size of
ceramic capacitors by considering the voltage coefficient.
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16.4 Thermal Considerations

For continuous operation, the absolute maximum junction temperature should not be exceeded. The maximum
power dissipation depends on the thermal resistance of the IC package, PCB layout, the rate of surrounding airflow,
and the difference between junction and ambient temperatures. The maximum power dissipation can be calculated
using the following formula:

PbMAXx) = (TIMax) — TA) / 6A

where TJMAX) 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 T/SOT-23-5
package, the thermal resistance, 0Ja, is 230.6°C/W on a standard four-layer thermal test board. For T/SOT-23-6
package, the thermal resistance, 8Ja, is 197.4°C/W on a standard four-layer thermal test board. The maximum
power dissipation at Ta = 25°C can be calculated using the following formula:

Pb(max) = (125°C - 25°C) / (230.6°C/W) = 0.43W for T/SOT-23-5 package

Pb(max) = (125°C — 25°C) / (197.4°C/W) = 0.5W for T/SOT-23-6 package

The maximum power dissipation depends on the operating ambient temperature for fixed Tjmax) and thermal

resistance, 6JA. The derating curves in Figure 2 allow the designer to see the effect of rising ambient temperature
on the maximum power dissipation.

1.0

Four-Layer PCB

0.9
0.8
0.7

0.6

0.5 T/SOT-23-6

0.4
03 |__T/SOT-23:5

0.2

0.1
0.0

Maximum Power Dissipation (W)

0 25 50 75 100 125
Ambient Temperature (°C)

Figure 2. Derating Curve of Maximum Power Dissipation

Note 6. The information provided in this section is for reference only. The customer is solely responsible for designing, validating,
and testing any applications incorporating Richtek’s product(s). The customer is also responsible for applicable
standards and any safety, security, or other requirements.
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17 Outline Dimension

0 B
]
A
L = % Al
|— —p|
g
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 0.889 1.295 0.035 0.051
A1 0.000 0.152 0.000 0.006
B 1.397 1.803 0.055 0.071
b 0.356 0.559 0.014 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-23-5 Surface Mount Package
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Symbol Dimensions In Millimeters Dimensions In Inches
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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SR
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L
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| L = % Al
fot——pem]
e
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 0.700 1.000 0.028 0.039
A1 0.000 0.100 0.000 0.004
B 1.397 1.803 0.055 0.071
b 0.300 0.559 0.012 0.022
C 2.591 3.000 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
L 0.300 0.610 0.012 0.024

TSOT-23-5 Surface Mount Package
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S
piEm=N= =

: !
e
—t=|
S
L ] % .
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 0.700 1.000 0.028 0.039
A1 0.000 0.100 0.000 0.004
B 1.397 1.803 0.055 0.071
b 0.300 0.559 0.012 0.022
C 2.591 3.000 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
L 0.300 0.610 0.012 0.024

TSOT-23-6 Surface Mount Package
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18 Footprint Information

———————— A
|
|
|
|
|
e d o
W
Number of Footprint Dimension (mm)
Package Pi Tolerance
In PL | P2 A B C D M
TSOT-25/TSOT-25(FC)/SOT-25 5 095|190 | 3.60 | 1.60 | 1.00 | 0.70 | 2.60 | +0.10
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Number of Footprint Dimension (mm)
Package Pi Tolerance
In 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
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19 Packing Information

19.1 Tape and Reel Data
19.1.1 SOT-23-5

SOT/ITSOT-23-5

P 7N
ololo o ot [\ |
pr— — W 1 A III I‘\ '.@ ;.! |I| L]

===)) "/
PIN 1/ Feed Direction > ]

arrier Tape
END Round Sprocket Holes START

o0 0033 00T NIebo0edpodd

T T T]_”T” ]

imfji a=yuka« #&4 {-—e + e

L—LJ I..L_u I._L_' L—L-l -L LLJ LU

Trailer Leader
~—160 mm minimum, —=~—Components ——=——600 mm Minimum, ——-

Tape Size | Pocket Pitch | Reel Size (A) Units Trailer | Leader | Reel Width (W2)
Package Type | (w1) (mm) | (P) (mm) per Reel | (MM) | (MM) | jin /Max. (mm)

(mm) | (in)

SOT-23-5 8 4 180 7 3,000 160 600 8.4/9.9
- - g —--H---—H
C, D, and K are determined by component size.
B A R R R R R
} The clearance between the components and
W1 c o O O O O the cavity is as follows:
‘ - For 8mm carrier tape: 0.5mm max.
Fi | |
5 K
W1 P B F aJ K H
Tape Size

Max Min Max Min Max Min Max Min Max Min Max Max

8mm 8.3mm|[3.9mm [4.1mm|1.65mm | 1.85mm [3.9mm |4.1Tmm|1.5mm| 1.6mm | 1.3mm | 1.7mm | 0.6mm
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19.1.2 SOT-23-6
SOT/TSOT-23-6/8: 4 .
P N
Olo] 0 O O T A |: o |3
— —— W 1 I". S ) A .f,'l
i = 7
PIN1/ Feed Direction > _.-I\n_rz‘-'_
arrier Tape
START

Round Sprocket Holes

END
R R i o o S S L oS

:

T T
1

a‘#F&

'ﬂjfgu Al 44%"

anling
—+ e

LL_J LL-’

Leader
-——600 mm Minimum, —=

Trailer
~—160 mm minimum, —=——Components —
Tape Size Pocket Pitch Reel Size (A) Units Trailer Leader Reel Width (W2)
Package Type (W1) (mm) (P) (mm) (mm) | (n) | Per Reel | (mm) | (MM) | Min/Max. (mm)
SOT-23-6 8 4 180 7 3,000 160 600 8.4/9.9
F P H
[ —| d. —fi— C, D, and K are determined by component size
B AR N T L i} i
[ ¥ v v >0 $L$_$_ The clearance between the components and
W1 i A o ~ —~ O the cavity is as follows:
WA A S oA
‘ - For 8mm carrier tape: 0.5mm max.
Fi | |
5 3
WA1 P B F aJ K H
Tape Size
Max Min 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 | 1.3mm | 1.7mm | 0.6mm

is a registered trademark of Richtek Technology Corporation
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19.1.3

TSOT-23-5

SOT/TSOT-23-5

P

———

( O

B

W1

PIN 1/

&

N
N

Feed Direction —
> W2
arrier Tape
END Round Sprocket Holes START
R R R R el s
r r
seaninuRenlsainniing
-iwd’—f ﬂ*ﬁ—l—\r { J—e—,t -I—@—f
L..L_.n I..L..u I__LJ L__L_.l .L L_L_a LJ,._:
Trailer Leader
=—160 mm minimum, ——=—~—Components —+~——600 mm Minimum, ——
Tape Size Pocket Pitch Reel Size (A) Units Trailer | Leader | Reel Width (W2)
Package Type | (w1) (mm) (P) (mm) (mm) | (in) | PerReel (mm) | (MM) | Min./Max. (mm)
TSOT-23-5 8 4 180 7 3,000 160 600 8.4/9.9
F H
i = C,D,and K det ined b t si
,D,an are determine component size.
B f" b oD ol bl oo y comp
* The clearance between the components and
Mo O O O O O the cavity is as follows:
‘ | | | - For 8mm carrier tape: 0.5mm max.
5 "
W1 P B F aJ K H
Tape Size
Max Min 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 | 1.0mm | 1.2mm | 0.6mm
Copyright © 2024 Richtek Technology Corporation. All rights reserved. RICHTEMK s a registered trademark of Richtek Technology Corporation.
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19.1.4 TSOT-23-6

SOT/TSOT-23-6/8:

—— P ————
O]lO]0 O O

5

e

VR
N4

PIN 1; Feed Direction —-4;2‘-—
arrier Tape
END Round Sprocket Holes START
F o0 s 0)e 0o F L0 NI o0 0000|0008
seiasl nulaRyautnnling
-wd’ﬁ a=1.LF¢‘ J‘ -l—@—f
L-L_J I..L_u I__L_v L_L.l -L LLJ LuLJ
Trailer Leader
~—160 mm minimum, —=~—Components —-——600 mm Minimum, ——=
Tape Size Pocket Pitch Reel Size (A) Units Trailer Leader Reel Width (W2)
Package Type | (1) (mm) | (P)(mm) | T oy | perReel | (MM | (™M) | in Max. (mm)
TSOT-23-6 8 4 180 7 3,000 160 600 8.4/9.9
F H
[ —=] @.J — C, D, and K are determined by component size.
B AR TS I . j
[ ¥ v v >0 $L$ & The clearance between the components and
W1 * A o ~ —~ the cavity is as follows:
c A A S A O
‘ - For 8mm carrier tape: 0.5mm max.
Fi | |
5 3
W1 P B F aJ K H
Tape Size
Max Min 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 | 1mm | 1.2mm | 0.6mm
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19.2 Tape and Reel Packing
19.2.1 SOT-23-5
Step Photo/Description Step Photo/Description
iRg ’ e
i
R
1 4 LAY mere
i
Reel 77 3 reels per inner box Box A
I —
g i iy = 548 = 4
1 L L
F EEE ) i
2 5 B s =
§ ) b e - i
i AN 2 ]
i e
HIC & Desiccant (1 Unit) inside 12 inner boxes per outer box
3 6
Caution label is on backside of Al bag Outer box Carton A
Container Reel Box Carton
Package Size Units Item Reels Units Item Boxes Unit
Box A 3 9,000 Carton A 12 108,000
SOT-23-5 7 3,000
Box E 1 3,000 For Combined or Partial Reel.
Copyright © 2024 Richtek Technology Corporation. All rights reserved. RICHTEM s a registered trademark of Richtek Technology Corporation.
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19.2.2 SOT-23-6

Step Photo/Description Step Photo/Description

o g

i \§ : -

e

e

Reel 77 3 reels per inner box Box A
3 o R .,,.N
1 O N
ﬁ : 1B > i
2 5 23 — g — 1
i W o _— |
% A
i — —
HIC & Desiccant (1 Unit) inside
S sé ;
' 1 =
3 p 6
-
Caution label is on backside of Al bag Outer box Carton A
Container Reel Box Carton
Package Size Units Item Reels Units Item Boxes Unit
Box A 3 9,000 Carton A 12 108,000
SOT-23-6 7" 3,000
Box E 1 3,000 For Combined or Partial Reel.
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19.2.3 TSOT-23-5
Step Photo/Description Step Photo/Description
o g
'\ “ {8 g -
RRRE
Fboy g
1 4 3
Reel 77 3 reels per inner box Box A
3 o R .,,.N
} & |
LY WY
ﬁ : 1B > i
2 5 23 — g — 1
i B oo .
% R '
i o |
HIC & Desiccant (1 Unit) inside
™ $ Y
' 1 =
3 [ 6
-
Caution label is on backside of Al bag Outer box Carton A
Container Reel Box Carton
Package Size | Units Item Reels Units Item Boxes Unit
Box A 3 9,000 Carton A 12 108,000
TSOT-23-5 7 3,000
Box E 1 3,000 For Combined or Partial Reel.
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19.2.4 TSOT-23-6

Step Photo/Description Step Photo/Description
e e
TR ;
i
¢ g
1 4 o 3 N 4 RICHTEC, o,
Reel 77 3 reels per inner box Box A
i Vi LA
§ 5 & B | %
0 w TR
! Y
ﬁ ! e & i
2 5 e — 3
‘ W = e
% . 2 §
I —
HIC & Desiccant (1 Unit) inside 12 inner boxes per outer box
3 6
Caution label is on backside of Al bag Outer box Carton A
Container Reel Box Carton
Package Size Units Item Reels Units Item Boxes Unit
Box A 3 9,000 Carton A 12 108,000
TSOT-23-6 7 3,000
Box E 1 3,000 For Combined or Partial Reel.
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19.3 Packing Material Anti-ESD Property

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

Richtek Technology Corporation

14F, No. 8, Tai Yuen 13! Street, Chupei City

Hsinchu, Taiwan, R.O.C.

Tel: (8863)5526789

Richtek products are sold by description only. Richtek reserves the right to change the circuitry and/or specifications without notice at any time. Customers should
obtain the latest relevant information and data sheets before placing orders and should verify that such information is current and complete. Richtek cannot assume
responsibility for use of any circuitry other than circuitry entirely embodied in a Richtek product. Information furnished by Richtek is believed to be accurate and

reliable. However, no responsibility is assumed by Richtek or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which
may result from its use. No license is granted by implication or otherwise under any patent or patent rights of Richtek or its subsidiaries.

Copyright © 2024 Richtek Technology Corporation. All rights reserved. RICHTEK isa registered trademark of Richtek Technology Corporation.
www.richtek.com DS8096B-07  August 2024
32




RICHTEK

RT8096B

20 Datasheet Revision History

Version Date Description

Item

07 2024/8/26 | Modify

Changed the names of pin 3 to SW.
General Description on page 1
Features on page 1

Ordering Information on page 1
Functional Pin Description on page 4
Functional Block Diagram on page 4
Electrical Characteristics, page 7
Operation on page 14, 15

Application Information on page 16, 17, 18
Footprint Information on page 22, 23
- Added footprint information

Packing Information on page 24 to 32
- Added packing information
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