UMW IR21271STR

300V Current Sensing Single Channel MOSFET/IGBT Driver
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1.Description 2.Features

UMW IR21271STR is a high voltage, high speed » Floating channel designed for bootstrap

power MOSFET and IGBT driver. Proprietary HVIC
and latch immune CMOS technologies enable rug-
gedized monolithic construction. The logic input is
compatible with standard CMOS or LSTTL outputs,
down to 3.3V. The protection circuity detects over-
current in the driven power transistor and terminates
the gate drive voltage. An open drain FAULT signal
is provided to indicate that an over-current shutdown
has occurred. The output driver features a high pulse
current buffer stage designed for minimum cross-
conduction.The floating channel can be used to drive
an N-channel power MOSFET or IGBT in the high
side or low side configuration which operates up to

300 volts.

3.Applications

= Motor control and drive

= Robot technology

operation

Fully operational to +300 V

3.3V, 5V and 15V input logic compatible
dV/dt noise Immunity +50 V/nsec
Allowable negative Vs capability: -5V
Output in phase with input

Gate drive supply range from 8V to 22V
Undervoltage lockout for both channels
--UVLO 6.8V/7.2V

Propagation delay

--Ton/Toff =150ns/150ns

Wide operating temperature range:
-40°C ~125°C

Fault lead indicates shutdown has occurred
RoSH compatible

SOIC8(S)

Fast charging of electric vehicles
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4.Functional Block Diagram
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5.Pinning Information

Vce Ve

IN HO

oioiclis
:
OIDRERD

SOP-8
Lead Definitions
Number Symbol Description
1 VCC Power supply
2 IN Logic input for high side gate driver output (HO), in phase
3 FAULT Indicates over-current shutdown has occurred,negative logic
4 Vss Logic ground
5 Vs High side floating supply return
6 CS Current sense input to current sense comparator
7 HO High side gate drive output
8 Vg High side floating supply
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6.Absolute Maximum Ratings

Exceeding the limit maximum rating may cause permanent damage to the device. All voltage parameters are rated
with reference to Vss and an ambient temperature of 25°C.

Parameter Symbol Min Max (Units
High side floating supply Vg -0.3 322 Vv
High side floating supply return Vs Vp-22 Vp+0.3 \Y
High side gate drive output Vo Vs-0.3 Ve+0.3 \Y
Low side and main power supply Vee -0.3 22 Vv
Logic input of IN Vio -0.3 Veet+0.3 \Y
FAULT output voltage Ve -0.3 Vect0.3 \%
Current sense voltage Ves Vs-0.3 Vp+0.3 Vv
Allowable Offset Supply Voltage Transient dVg/dt - 50 V/ns
HBM Model 2 kV

ESD

Machine Model 500 \Y
Package Power Dissipation @ Ta <25°C Po 0.625 w
Thermal Resistance.,Junction to Ambient Rthja 200 °C/IW
Junction Temperature T, 150 °C
Storage Temperature Ts -55 150 °C
Lead Temperature (Soldering, 10 seconds) T, 300 °C
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7.Recommended Operating Conditions

300V Current Sensing Single Channel MOSFET/IGBT Driver

For proper operation, the device should be used under the following recommended conditions. The bias ratings of
VS and VSS are measured at a supply voltage of 15V, and unless otherwise specified, the ratings of all voltage

parameters are referenced to VSS and the ambient temperature is 25°C.

Parameter Symbol Min Max |Units
High side floating supply Vg Vs+ 8 Vs+ 20 \%
High side floating supply return Vs -5 300 Vv
High side gate drive output Vho Vs Vg \%
Low side and main power supply Vee 8 20 \%
Logic input of IN Vi 0 Vee Vv
FAULT output voltage Vet 0 Vee Vv
Current sense signal voltage Ves Vs Vst+5 \%
Ambient temperature Ta -40 125 °C
Note1: Transient negative VS can be used for VSS-50V with a pulse width of 50ns, guaranteed by design.
U M W ® UTD Semiconductor Co.,Limited
May.2025 50f13
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8.Dynamical Electrical Characteristics

TAa=25°C, Vcc=Ve=15V, C_.=1nF, unless otherwise specified.

Parameter Symbol Conditions Min | Typ | Max |Units
Turn-on propagation delay ton V=0V 150 | 250 | ns
Turn-off propagation delay torr Vs=300V 150 | 250 | ns
Turn-on rise time tr 80 [ 130 | ns
Turn-off fall time t 40 70 ns
Start-up blanking time taL 550 | 750 | 950 | ns
CS shutdown propagation delay tes 65 | 360 | ns
CS to FAULT pull-up propagation delay the 270 | 510 | ns
Logic “17(IN) input voltage Vi 2.5 \
Logic “0” (IN) input voltage Vi Vce=10Vio 20V 0.8 \Y
CS input positive going threshold Vesthe 15 | 1.8 | 2.1 \%
Vas supply UVLO threshold Vesur- 63|72 |82] ¥
Vesuv- 6 | 68|77 | V
High-side floating supply leakage current Ik V=Vs=300V 50 MA
Quiescent Vg supply current lass Vin=0V or 5V 300 | 800 | pA
Quiescent V¢ supply current lace | Vin=0V or 5V 60 | 120 | pA
“High"CS bias current lcs+ CS=3Vv 5 MA
“High"CS bias current lcs. CS=0v 5 MA
High level output voltage, Vigias -Vo Vou 0.2
l6=2mA
Low level output voltage, Vo VoL 0.1
Logic “1”input bias current [N+ 7 15 MA
Logic “0” input bias current In- 0 5 MA
Output high short circuit pulsed current los 200 | 300 mA
Output low short circuit pulsed current lo. Vo=0V, PW<10us 420 | 600 mA
FAULT-low on resistance Ronrir | Vo=15V, PW<10us 125 Q

UTD Semiconductor Co.,Limited l l M W ®
6 of 13 May.2025



Www.umw-ic.com UMW IR21 271 STR
A 300V Current Sensing Single Channel MOSFET/IGBT Driver
€9, €3 (4) da

9.Function Description
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Figure 1. IR21271STR Input and output timing waveform
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Figure 2. Switching Time Waveform Definition
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Figure 3. Start-up Blanking Time Waveform Definitions
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Figure 4. CS Shotdown Waveform Definitions Figure 5. CS to FAULT Waveform Definitions

UTD Semiconductor Co.,Limited l ' M W®
8 0f 13 May.2025



wWww.umw-ic.com UMW IR21 271 STR
A 300V Current Sensing Single Channel MOSFET/IGBT Driver
€9, €3 (4) da

10.Function Block Diagram
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Figure 6. Function Block Diagram of IR21271STR
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11.Application Message
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Figure 7. Typical application circuit of IR21271STR

To Calculate the resistor values use the following guidelines.
Rg is the gate resistor, and the value is chosen to optimize switching speed and switching losses.R1 is typically
chosen to be 10k (12V Vbs)/22k (15V Vbs)/33k (18V Vbs); this high value helps to minimize the increased miller
capacitance effect from diode D1, and makes sure there is not significant current being drawn from the HO output.
Note diode D1 must have the same characteristics as the bootstrap diode. When the HO output goes high MOSFET
(or it could be an IGBT) Q1 turns on. Now point X in fig 10-2) will be pulled down to a voltage which equals the
voltage across the FET (Vps) plus the voltage across diode D1. Therefore in an overload condition we want to shut
down the driver output when the voltage across the FET (or IGBT) Q1 equals a set limit that indicates on overload
condition has occurred (for example 8V). Therefore with a 8V Vds on Q1. Vp, is typically 1.2V for a small 1A ultra
fast recovery diode.
Vx=Vp1+Vps
Vy=1.2+8
Vx=9.2V
Fora UMW IR21271STR the CS pin threshold is 1.8V,therefore we need to divide V,so that when Vy=11.2V,then
Vy=1.8V.
Vy=Vy'R3/(R2+R3) let R2=33k
R3=6.319K

UTD Semiconductor Co.,Limited l l M W®
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12.SOP-8 Package Outline Dimensions
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DIMENSIONS (mm are the original dimensions)

300V Current Sensing Single Channel MOSFET/IGBT Driver

Symbol A A1 A2 b c D E E1 e L 0
Min 1.350 | 0.000 | 1.350 | 0.330 | 0.170 | 4.700 | 3.800 | 5.800 | 1.270 | 0.400 | O©°
Max 1.750 1 0.100 | 1.550 | 0.510 | 0.250 | 5.100 | 4.000 | 6.200 | BSC | 1.270| 8°
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13.0rdering information

H

300V Current Sensing Single Channel MOSFET/IGBT Driver

H H H

IR21271S
UMW yyww

i

H H H 3v)</vY sva;eiogoede

Order Code

Package

Base QTY

Delivery Mode

UMW IR21271STR

SOP-8

2500

Tape and reel
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14.Disclaimer

UMW reserves the right to make changes to all products, specifications. Customers should obtain the latest version

of product documentation and verify the completeness and currency of the information before placing an order.

When applying our products, please do not exceed the maximum rated values, as this may affect the reliability of the
entire system. Under certain conditions, any semiconductor product may experience faults or failures. Buyers are
responsible for adhering to safety standards and implementing safety measures during system design, prototyping,
and manufacturing when using our products to prevent potential failure risks that could lead to personal injury or

property damage.

Unless explicitly stated in writing, UMW products are not intended for use in medical, life-saving, or life-sustaining
applications, nor for any other applications where product failure could result in personal injury or death. If customers

use or sell the product for such applications without explicit authorization, they assume all associated risks.

When reselling, applying, or exporting, please comply with export control laws and regulations of China, the United
States, the United Kingdom, the European Union, and other relevant countries, regions, and international

organizations.

This document and any actions by UMW do not grant any intellectual property rights, whether express or implied,
by estoppel or otherwise. The product names and marks mentioned herein may be trademarks of their respective

owners.
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