~3PEAK

TPM1525

150-V, 0.3-Q DrMOS with 100% Duty Cycle Support

Features

e 7-V to 150-V Input Voltage for MOSFET
e 3.0-V to 6.0-V Device Power Supply Range
e 15-A Source and Sink Pulse Current Capability

¢ Internal Charge Pump Supporting 100% Duty Cycle
Operation

¢ 10-ns Deglitch Time for Logic Input
e 40-ns Propagation Delay Time

¢ 3-V/ns Rising and Falling Slew Rate
e Over Current Protection

e Short Circuit Protection

e Operating Ty Temperature Range from -40°C to

+125°C
e Available in an 8-pin SOP Package

Applications

¢ High-Current Driver for Capacitive Load
¢ High-Voltage Converter
e Piezo Driver

Description

The TPM1525 is a monolithic half-bridge power stage
with built-in 150-V MOSFETs and drivers. The device can
source and sink 15-A pulse current with up to 150-V input
power supply voltage.

The TPM1525 offers 10-ns deglitch time for logic input.
The dead time is optimized to minimize the propagation
delay time. The rising and falling time is well controlled to
optimize the EMI performance.

The TPM1525 provides over-current protection and short-
circuit protection for output.

With an internal charge pump, the TPM1525 supports a
100% duty cycle that maintains the high side MOSFET at
on-state when the logic input level at the IN pin is at the
high level.

The TPM1525 is available in an 8-pin SOP package.

Typical Application Circuit
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é SPEAK TPM1525

150-V, 0.3-Q DrMOS with 100% Duty Cycle Support

Revision History

Date Revision Notes
2023-02-23 Rev A.0 Initial release

Updated typical Vcc quiescent current to 180 pA
Updated thermal shutdown protection threshold to 160°C
Updated maximum recommended operating Vin to 140 V
Corrected typo

2023-11-02 Rev A1
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~3PEAK

TPM1525

150-V, 0.3-Q DrMOS with 100% Duty Cycle Support

Pin Configuration and Functions

TPM1525
SOP8
Top View
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Table 1. Pin Functions: TPM1525

Pin
- — 110 Description
1 VIN P Power supply for power stage MOSFETSs.
2,6 NC - No connection pins.
GND GND Power ground of the device.
4 VCC P Power supply for the device and the low side MOSFET driver.
IN I Logic input.
7 ouT o Output of the device. It is connected to the source of the high-side NMOS FET and
the drain of the low-side NMOS FET.
8 BST Bootstrap pin. Power supply for the high-side MOSFET driver. A ceramic capacitor of
0.1 uF is required between the BST pin and the OUT pin.
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~3PEAK

TPM1525
150-V, 0.3-Q DrMOS with 100% Duty Cycle Support

Specifications

Absolute Maximum Ratings (1)

Parameter Min Max Unit
VIN, OUT -0.3 150 \Y
Voltage range at
.g 9 BST OUT-0.3 | OUT +6.0 \Y
terminals
VCC, IN -0.3 6.0 \%
Ty Maximum Junction Temperature -40 125 °C
Tste Storage Temperature Range -65 150 °C
TL Lead Temperature (Soldering, 10 sec) 260 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. Exposure
to any Absolute Maximum Rating condition for extended periods may affect device reliability and lifetime.

(2) This data was taken with the JEDEC low effective thermal conductivity test board.

(3) This data was taken with the JEDEC standard multilayer test boards.

ESD, Electrostatic Discharge Protection

Parameter Condition Minimum Level Unit
VHBm Human Body Model ESD ANSI/ESDA/JEDEC JS-001 (D 2000 \%
Veom Charged Device Model ESD ANSI/ESDA/JEDEC JS-002 @) 500 \%

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

Recommended Operating Conditions

Parameter Min Max Unit
ViN Power Supply for Power Stage MOS FETs 7 140 \Y
Vce Power Supply for Device 3.0 55 \%
Ty Junction Temperature Range -40 125 °C
Thermal Information
Package Type 0.a 0.c Unit
SOP8 122.3 60.4 °C/W
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= 3PEAK TPM1525

150-V, 0.3-Q DrMOS with 100% Duty Cycle Support

Electrical Characteristics

All test conditions: Vin =120V, Vcc =5V, Ty = —40°C to 125°C, unless otherwise noted. Typical values are at Ty = 25°C.

Parameter Conditions ‘ Min ‘ Typ ‘ Max ‘ Unit
Supply Voltage and Current
Vvin Supply Voltage Range For Power Stage 7 140 \%
Vvin_uvto | Under Voltage Lockout of Vin VIN rising 5.5 6.0 6.5 \%
Vuin Hys | ViNn UVLO Hysteresis 200 mvV
Vce Supply Voltage Range for Device 3.0 5.5 \Y,
lcc Operating Quiescent Current from VCC I,:l)(;izv;:litg:lzfl,c::velxeﬁ)ln 's at 180 pA
Vec uvo | Under Voltage Lockout of Ve VCC rising 26 2.8 3.0 \Y,
Vce_Hys Vee UVLO Hysteresis 50 100 200 mV
Power MOS FET
Rpbson_Hs | On Resistance of High-Side NMOS FET 310 mQ
Rbson_Ls | On Resistance of Low-Side NMOS FET 320 mQ
Logic Input
VIN_H IN Logic High Threshold 1.5 \Y
ViN_L IN Logic Low Threshold 0.4 \%
VIN_HYS IN Threshold Hysteresis 300 500 mV
Riy Inlternal Pull-Down Resistance at the IN 100 KO

Pin

Hiccup Protection
toer (1) Over-Current Detection Time 10 us
triccup (1) | Hiccup Duration Time 100 ms
Timing

t () | IN High to OUT High Dela From logic input high 40 ns
HPELAY 9 9 y threshold to OUT starts rising

From logic input low

tLpeLay (M | IN Low to OUT Low Delay threshold to OUT starts 40 ns
falling
Vin =120V, CLoap = 3 nF,

trising (P | OUT Rising Time N LOAD 40 ns

10% to 90%

ViN =120V, CLoap = 3 nF,
teaune (| OUT Falling Time ' ’ 40 "
FALLING ing i 90% to 10%

Junction Temperature Protection

Tsp (1) Thermal Shutdown Protection Threshold | Ty rising 160 °C

Tso_nvs (1 | Thermal Shutdown Hysteresis T, falling below Tsp 20 °C

(1) Guaranteed by design and sample characterization. Not tested in production.
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=~ 3PEAK

TPM1525

Timing Block Diagram

150-V, 0.3-Q DrMOS with 100% Duty Cycle Support
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é SPEAK TPM1525

150-V, 0.3-Q DrMOS with 100% Duty Cycle Support

Typical Performance Characteristics

All test conditions are at Vcc =5V, Ta = +25°C, unless otherwise noted.
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=~ 3PEAK TPM1525

150-V, 0.3-Q DrMOS with 100% Duty Cycle Support

Detailed Description

Overview

The TPM1525 is a monolithic half-bridge power stage with built-in 150-V MOSFETs and drivers. The device is supplied by
the VCC pin and the VIN pin. The TPM1525 accepts a logic PWM signal at the IN pin and outputs the power at the OUT pin.
The power MOSFETs of the TPM1525 can source and sink 15-A pulse current. The rising and falling slew rate at the OUT pin
is well controlled during switching. With an internal charge pump, the TPM1525 supports 100% duty cycle PWM input signal
thus the high-side MOSFET can be always at on state and the output can be maintained at the VIN voltage.

The TPM1525 is designed to drive a capacitive load such as RF PIN diode and piezo transducer. The TPM1525 also can be
power stage in a high-voltage DC/DC converter.

Functional Block Diagram
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Figure 7. Functional Block Diagram
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é SPEAK TPM1525

150-V, 0.3-Q DrMOS with 100% Duty Cycle Support

Feature Description

Power Supply Under-Voltage Lockout

The TPM1525 has two power supply inputs. VCC is the power supply for the internal control circuits and drivers. VIN is
the power supply for the internal charge pump and the high-side power MOSFET. Both power supplies have under-voltage
lockout thresholds. If one power supply voltage is below its threshold, the device is disabled. In the UVLO state, the high-side
power MOSFET is turned off and the low-side power MOSFET is turned on. The voltage at the OUT pin is zero volt
regardless of the input voltage level at the IN pin.

Boot Strap Capacitor and Internal Charge Pump

The TPM1525 uses a boost strap capacitor between the OUT pin and the BST pin. The boost strap capacitor is charged
to the VCC voltage when the OUT pin is zero volt. When the logic level at the IN pin switches to a high voltage, the boot
strap capacitor supplies the high-side driver and turns on the high-side power MOSFET. Afterwards, the internal charge pump
starts working to supply the high-side driver and maintain the voltage of the boot strap capacitor.

Current Limit and Output Short-Circuit Protection

The TPM1525 has current limit for both sinking and sourcing. The typical current limit is 20 A. If the load is a large capacitor
or the OUT pin is short to a DC voltage or ground, the sinking or sourcing current may reach the current limit.

The TPM1525 sets a duration time of typical 10 ys to avoid over heat on the device. Once the sinking or sourcing current
reaches 20 A for 10 ps, the TPM1525 goes into hiccup short-circuit protection. Both high-side MOSFET and low-side
MOSFET are turned off for 100 ms. After 100 ms, the TPM1525 resumes the output at the OUT pin.

www.3peak.com 10/16 EA20230201A1



= 3PEAK TPM1525

150-V, 0.3-Q DrMOS with 100% Duty Cycle Support

Application and Implementation

Note

Information in the following application sections is not part of the 3PEAK’s component specification and 3PEAK does not
warrant its accuracy or completeness. 3PEAK’s customers are responsible for determining suitability of components for
their purposes. Customers should validate and test their design implementation to confirm system functionality.

Application Information

The TPM1525 is a monolithic power stage to drive capacitive load or for synchronous buck applications. The device
integrates high-performance gate drivers and two power MOSFETs. The TPM1525 accepts a logic PWM signal at the IN pin
to drive high-side and low-side MOSFETs. The device controls the slew rate and optimizes the dead time during switching.

Typical Application
The TPM1525 can be used to drive a high-voltage RF PIN diode in wireless infrastructure. The PIN diode is a capacitive load

and needs to be turned on and off quickly. The Figure 8 is the typical application circuit. The R1 is to limit the DC current
through the PIN diode when the PIN diode is turned on.

5V vce VIN 120V
c2
c1 I :I: 0.47uF
4.7yF 3.3V
= TPM1525 =
IN BST
PWM Input O————
Al c3 PIN Diode

GND our |omwF 20

= R1

Figure 8. PIN Diode Drive Circuit

System Example

The TPM1525 can be the power stage of a high-voltage synchronous buck converter. The Figure 9 is the typical application.
The buck controller outputs logic PWM signal to the IN pin of the TPM1525. The TPM1525 outputs the power PWM signal to
the LC filter to generate the desired DC voltage.

5V vee VIN 100V
c2
Cc1 I I 4.7uF
474F
= | TPM1525 -
PWM Input O—IN BST L1
L C3 100uH
GND ouT OWF s
L]

L
ca
4TuF I

Figure 9. Power Stage of the 100-V Synchronous Buck Converter

www.3peak.com 11/16 EA20230201A1



é SPEAK TPM1525

150-V, 0.3-Q DrMOS with 100% Duty Cycle Support

Layout

Layout Guideline

Since the TPM1525 can work with up to 150-V high-supply voltage connecting to the VIN pin, cares must be taken to
have enough separating space between the low-voltage PCB wires and the high-voltage PCB wires. Place the decoupling
capacitor as close to the VIN pin as possible to minimize the parasitic inductance from the decoupling capacitor to the OUT
pin. When working with a pure capacitive load, the high-voltage slew rate at the OUT pin may generate voltage overshoot
and undershoot at the load because of the parasitic inductance from the OUT pin to the load. In this situation, a resistor may
be added in the path to minimize the voltage overshoot and undershoot as shown in the Figure 8.

Layout Example

Figure 10. PCB Layout Example

www.3peak.com 12/16 EA20230201A1



~3PEAK

TPM1525

150-V, 0.3-Q DrMOS with 100% Duty Cycle Support

Tape and Reel Information
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TPM1525

150-V, 0.3-Q DrMOS with 100% Duty Cycle Support

Package Outline Dimensions

SOP8

Package Outline Dimensions

SO1(SOP-8-A)
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Dimensions Dimensions
Symbol In Millimeters In Inches
MIN MAX MIN MAX
A 1.350 | 1.750 | 0.053 0.069
A1 0.050 | 0.250 | 0.002 0.010
A2 1.250 | 1.550 | 0.049 0.061
b 0.330 | 0.510 | 0.013 0.020
c 0.170 | 0.250 | 0.007 0.010
D 4.700 | 5.100 | 0.185 0.201
5.800 | 6.200 | 0.228 0.244
E1 3.800 | 4.000 | 0.150 0.157
NOTES e 1.270 BSC 0.050 BSC
1. Do not include mold flash or protrusion. L 0.400 | 1.000 | 0.016 0.039
2. This drawing is subject to change without notice. 9 0 g 0 g
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150-V, 0.3-Q DrMOS with 100% Duty Cycle Support

Order Information

Markin Transport Media,
Order Number Operating Ambient Temperature Range Package g MSL . i Eco Plan
Information Quantity
TPM1525-SO1R-S -40°C to 125°C SOP8 M1525 3 Tape & Reel, 3000 Green

Green: 3PEAK defines "Green" to mean RoHS compatible and free of halogen substances.
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150-V, 0.3-Q DrMOS with 100% Duty Cycle Support

IMPORTANT NOTICE AND DISCLAIMER

Trademarks. Any of the B % or 3PEAK trade names, trademarks, graphic marks, and domain names(“Trademarks”)
contained in this document/material are the property of 3PEAK. You may NOT reproduce, modify, publish, transmit or
distribute any Trademark without the prior written consent of 3PEAK.

Performance Information. Performance tests or performance range contained in this document/material are results of
design simulation or actual tests conducted under designated testing environment. Any differences in testing environment or
simulation environment, including but not limited to testing method, testing process or testing temperature, may affect actual
performance of the product.

Forward-Looking Statements. The information in this document/material may contain forward-looking statements, except
for statements or descriptions of historical facts. These forward-looking statements are based upon our current understanding
of our industry, management philosophy and certain assumptions and speculative calculations. These forward-looking
statements are subject to risks and uncertainties and our actual results may differ. Please do not rely solely on the above
information to make your business decisions.

Disclaimer. 3PEAK provides technical and reliability data (including data sheets), design resources (including reference
designs), application or other design recommendations, networking tools, security information and other resources "As
Is". 3PEAK makes no warranty as to the absence of defects, and makes no warranties of any kind, express or implied,
including, without limitation, implied warranties as to merchantability, fithess for a particular purpose or non-infringement of
any third-party’s intellectual property rights.
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