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Q@ Tusemi TNS8015PB

Non-synchronous Step-down Converter

Description

The TNS8015PB is a high voltage, non-synchronous step-down converter operates over a wide range input
voltage 9V to 80V. The TNS8015PB integrates a 100V,400mQ high-side MOSFET.

The TNS8015PB delivers 1.5A continuous load current with up to 95%efficiency. It operate with fixed frequency
peak current control with built-in compensation eliminates the need for external components. Cycle-by-cycle current
limit in high-side MOSFET protects the converter in an overload condition. Hiccup mode protection is triggered if the
over-current condition has persisted for longer than the present time.

The TNS8015PB exhibits protection features that protect the load from faults like under-voltage, over-current and

over-temperature.

Features

Input Voltage Range: 9V~80V
Continuous Output Current: 1.5A

Peak Efficiency: 95%

Operating Quiescent Current: 400uA
100V,400mQ high-side MOSFET
Peak Current Mode Control

Fixed Frequency: 150 kHz

Internal Compensation for Ease of Use
Up to 92% Duty Cycle

0.8V Voltage Reference

1uA Shutdown Current

3A Cycle-by-Cycle Current Limit
150ms Hiccup Mode Short Circuit Protection Function
Thermal Shutdown Function

ESOP-8 Package

Applications

® Charger in Vehicle
® Battery Chargers
® Power Adapte
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Non-synchronous Step-down Converter TNS8015PB

Typical Application Circuit
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Non-synchronous Step-down Converter

Pin Distribution

1 2 3 4

(Top View) (Bottom View)

Functional Pin Description

Pin Name Pin Function
Enable input. Pull EN below the specified threshold to shut down the
1 EN TNS8015PB. Pull EN above the specified threshold to enable the TNS8015PB.
5 VIN Input supply. VIN supplies power to all of the internal control circuitries, both
BOOT regulators, and the high-side switch.
Ground. GND should be placed as close to the output capacitor as possible to
3,4 GND avoid the high-current switch paths. Connect the exposed pad to GND plane for
optimal thermal performance.
5 FB Feedback. FB is the input to the voltage hysteretic comparators. The average FB
voltage is maintained at 800mV by loop regulation.
6 NC No Connection
7 BOOT Bootstrap. BOOT is the positive power supply for the internal, floating, high-side
MOSFET driver. Connect a bypass capacitor between BOOT and SW.
Switch node. SW is the output from the high-side switch. A low forward voltage
8 SW Schottky rectifier to ground is required. The rectifier must be placed close to SW
to reduce switching spikes.

Ordering Information

Orderable Reel Package Qty .
. Package . Eco Plan Nete MSL Level Marking Code
Device (inch) (PCS)
QML I
TNS8015PB ESOP-8 13 4000 RoHS & Green MSL3 :801 5 !
O
Note:

RoHS: TN defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS
substances, including the requirement that RoHS substance do not exceed 0.1% by weight in homogeneous materials.
Green: TN defines "Green" to mean Halogen-Free and Antimony-Free.
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Non-synchronous Step-down Converter TNS8015PB
Block Diagram
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Absolute Maximum Ratings Neotel
Ratings at 25°C ambient temperature unless otherwise specified.
Parameter Symbol Value Unit
SW, EN, VIN Voltage Vsw, VENn, VIN -0.3 ~+105 \Y
FB Voltage Vs -0.3 ~ +7 Y
BOOT Voltage Voot Vsw-0.3 ~ Vsw+7 Y
Storage Temperature Range Tste -55 ~ +150 °C
Lead Temperature To 260°C, 10s -
Human Body Model Voltage VEsDp 2 kV

Note: 1. Exceed these limits to damage to the device. Exposure to absolute maximum rating conditions may affect.

www.tanisemi.com

Copyright ©2025 TANI Corporation




Non-synchronous Step-down Converter TNS8015PB

Electrical Characteristics
(ViN=48V, Vour=12V, Ta=25°C , unless otherwise noted.)

Parameter Symbol Test Conditions Min. Typ. Max. Unit
VCC Supply Voltage
Input Voltage ViN 9 -- 80 \Y
UVLO VsTRAT -- 8 -- Y
UVLO Hysteresis VuvLo1 -- 0.3 - \%
Shutdown Supply Current Ishut Ven=0V -- 9 -- uA
Input Quiescent Current la Veg=1V -- 500 - uA
Enable
Enable Threshold Voltage Ven - 22 - Y
Enable Threshold Voltage
Hysteresis Vowor B 02 B v
Feedback
FB Reference Threshold VeB -- 0.8 -- \Y
Feedback Short Voltage VFg(short) - 0.35 - Y
Feedback Short Voltage
Hysteresis Ves2 B 042 B v
Oscillator
Switching Frequency F lour=500mA -- 150 -- kHz
Maximum Duty Cycle Dwmax Vin=12V - 92 - %
Current Limit
Current Limit Threshold lpEAK - 3 - A
High-Side MOSFET
On-Resistance Rbson Vin=18V - 400 -- mQ
Thermal Shutdown
Thermal Shutdown Temp Tsp -- 150 -- °C
Thermal Shutdown Temp
Hysteresis Ton B 30 B ©
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Non-synchronous Step-down Converter TNS8015PB

Typical Electrical Curves
(ViN=48V, Vour=12V, Tp=25°C , unless otherwise noted.)

EN Start up (Vin=48V Vgn=5V) EN Turn off (Vin=48V Ven=5V)
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Non-synchronous Step-down Converter TNS8015PB
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Non-synchronous Step-down Converter TNS8015PB

Application Information

Overcurrent Protection

The TNS8015PB implements current-mode control which uses the internal COMP voltage to control the turn on
and the turn off of the high-side MOSFET on a cycle-by-cycle basis.During each cycle,the switch current and the
current reference generated by the internal COMP voltage are compared. When the peak switch current intersects
the current reference the high-side switch turns off. Furthermore,if an output overload condition occurs for more than
the hiccup wait time,which is programmed for 512 switching cycles,the device shuts down and restarts after the
hiccup time of 16384 cycles. The hiccup mode helps to reduce the device power dissipation under severe overcurrent
conditions.

WY
(Limit

High-side
MOSFET
Vgs

I I R |1
— pl—L— pe—' ple—'

C1:This capacitor’s purpose is to supply most of the switch current during the on-time, and limit the voltage ripple at
VIN.To allow for the capacitor’s tolerance, temperature effects, and voltage effects, a 47 uF, capacitor is used.
C2:This capacitor helps avoid supply voltage transients and ringing due to long lead inductance at VIN. A low ESR,

1uF ceramic chip capacitor is recommended, located close to the TNS8015PB.

VIN —e ° VIN

d a e TNS8015PB
T 47uF T 1uF
'—

The capacitor on the VIN
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Non-synchronous Step-down Converter TNS8015PB

L1:The inductance is determined based on the switching frequency, load current, inductor ripple current, and the
minimum and maximum input voltages designated VIN(min) and VIN(max), respectively. The peak inductor current
during an overload condition is limited to 3 A nominal.Use the value of 68uH,5A to prevent saturation.

SW L1

6B0H VOUT
TNS8015PB

The inductor on the choice

D1:A power Schottky diode is recommended. Ultra-fast recovery diodes are not recommended as the high speed
transitions at the SW pin may inadvertently affect the IC’s operation through external or internal EMI. The important
parameters are reverse recovery time and forward voltage. The reverse recovery time determines how long the
reverse current surge lasts with each turn-on of the internal buck switch. The forward voltage drop affects efficiency.
The diode’s reverse voltage rating must be at least as great as the maximum input voltage, plus ripple and transients,

and its current rating must be at least as great as the maximum current limit specification.

C4/C5:The output capacitor filters the inductor ripple current and provides a source of charge for transient load
conditions. The best performance is typically obtained using ceramic or polymer electrolytic type components. Typical
tradeoffs are that the ceramic capacitor provides extremely low ESR to reduce the output ripple voltage and noise
spikes. In order to meet output ripple specification, we should choose a ceramic capacitor of 22uF and a polymer

electrolytic capacitor of 100uF.

R1/R2:The output voltage (VOUT) is programmed by two external resistors as shown in the Figure15. The

regulation point can be calculated as follows:
VOUT =0.8 x (R1 + R2) / R2

1
sw | |
* + VOUT
TNS8015PB R1
FB —~—
c4 cs
R2 100uF | 22uF
4

Output Capacitors and Output Configuration
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Non-synchronous Step-down Converter TNS8015PB

Outline Drawing — SOP-8(Dimensions in mm)
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Package Information
Package Type Description Quantity (pcs) Standard
SOP-8 Reel -13" tape 4000 EIA-481

Contact Information

TANI website: http://www.tanisemi.com Email:tani@tanisemi.com

For additional information, please contact your local Sales Representative.

0 ® is registered trademarks of TANI Corporation.

Product Specification Statement

The product specification aims to provide users with a reference regarding various product parameters, performance, and usage. It presents certain aspects of the
product's performance in graphical form and is intended solely for users to select product and make product comparisons, enabling users to better understand and
evaluate the characteristics and advantages of the product. It does not constitute any commitment, warranty, or guarantee.

The product parameters described in the product specification are numerical values, characteristics, and functions obtained through actual testing or theoretical
calculations of the product in an independent or ideal state. Due to the complexity of product applications and variations in test conditions and equipment, there may be
slight fluctuations in parameter test values. TANI shall not guarantee that the actual performance of the product when installed in the customer's system or equipment
will be entirely consistent with the product specification, especially concerning dynamic parameters. It is recommended that users consult with professionals for product
selection and system design. Users should also thoroughly validate and assess whether the actual parameters and performance when installed in their respective
systems or equipment meet their requirements or expectations. Additionally, users should exercise caution in verifying product compatibility issues, and TANI assumes
no responsibility for the application of the product. TANI strives to provide accurate and up -to- date information to the best of our ability. However, due to technical,
human, or other reasons, TANI cannot guarantee that the information provided in the product specification is entirely accurate and error-free. TANI shall not be held
responsible for any losses or damages resulting from the use or reliance on any information in these product specifications.

TANI reserves the right to revise or update the product specification and the products at any time without prior notice, and the user's continued use of the product
specification is considered an acceptance of these revisions and updates. Prior to purchasing and using the product, users should verify the above information with
TANI to ensure that the prod uct specification is the most current, effective, and complete. If users are particularly concerned about product parameters, please consult
TANI in detail or request relevant product test reports. Any data not explicitly mentioned in the product specification shall be subject to separate agreement.

Users are advised to pay attention to the parameter limit values specified in the product specification and maintain a certain margin in design or application to ensure
that the product does not exceed the parameter limit values defined in the product specification. This precaution should be taken to avoid exceeding one or more of the
limit values, which may result in permanent irreversible damage to the product, ultimately affecting the quality and reliability of the system or equipment.

The design of the product is intended to meet civilian needs and is not guaranteed for use in harsh environments or precision equipment. It is not recommended for use
in systems or equipment such as medical devices, aircraft, nuclear power, and similar systems, where failures in these systems or equipment could reasonably be
expected to result in personal injury. TANI shall assume no responsibility for any consequences resulting from such usage.

Users should also comply with relevant laws, regulations, policies, and standards when using the product specification. Users are responsible for the risks and liabilities
arising from the use of the product specification and must ensure that it is not used for illegal purposes. Additionally, users should respect the intellectual property rights
related to the product specification and refrain from infringing upon any third- party legal rights. TANI shall assume no responsibility for any disputes or controv ersies
arising from the above-mentioned issues in any form.
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