TC2190
High-Side and Low-Side Gate Drivers

Features

Floating high-side driver in bootstrap operation to 600V

Drives two N-channel MOSFETs or IGBTs in a half-bridge
configuration

Output drivers capable of 4.5A/4.5A typ sink/source
Logic input (HIN and LIN) 3.3V capability

Schmitt triggered logic inputs with internal pulldown
Undervoltage lockout for high and low-side drivers
Extended temperature range: -40°C to +125°C

Applications

B Motor Controls

B DC-DC Converters

B AC-DC Inverters

M Class D Power Amplifiers

Typical Application
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Description

The TC2190 is a high voltage, high speed gate driver
capable of driving N-channel MOSFET's and IGBTs in a
half-bridge configuration. TF Semi’s high voltage process
enables the TC2190’s high side to switch to 600V in a
bootstrap operation under high dV/dt conditions.

The TC2190 logic inputs are compatible with standard
TTL and CMOS levels (down to 3.3V) to interface easily
with controlling devices. The driver outputs feature high
pulse current buffers designed for minimum driver cross
conduction.

The TC2190 is offered in space saving 8-pin SOIC and the
TC21904 in the 14-pin SOIC and operates over an extended
-40°C to +125°C temperature range.
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TC2190
High-Side and Low-Side Gate Drivers

Pin Diagrams
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Pin Descriptions

PIN NAME PIN DESCRIPTION
HIN Logic input for high-side gate driver output, in phase with HO
LIN Logic input for low-side gate driver output, in phase with LO
CcoOM Low-side and logic return
LO Low-side gate drive output
CC Low-side and logic fixed supply
V, High-side floating supply return
HO High-side gate driver output
A High-side floating supply
. Logic Ground (TC21904 only)
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Functional Block Diagrams
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TC2190
High-Side and Low-Side Gate Drivers
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Absolute Maximum Ratings wore)

V, - High side floating supply voltage............... -0.3V to +624V  P,- Package power dissipation at T, < 25 °C
V. - High side floating supply offset voltage...V;-24V to V,+0.3V SOIC-8 0.625W
V. - Logic Supply offset voltage.............coo.... V. -24VtoV +03V  50ICG14 0.862W
V0 - High side floating output voltage............... V,-0.3V to V,+0.3V
dV,/ dt - Offset supply voltage transient..........ec.cessmeeeeees 50 V/ns  SOIC-8 Thermal Resistance (NOTE2)
0, 45 °C/W
V. - Low side and logic fixed supply voltage.............. -0.3Vto +24V A 200 °C/W
Vo, - Low side output voltage -0.3V to V+0.3V .
V,, - Logic input voltage (HIN and LIN)... -0.3V to V,+0.3v ~OlC14 Thermal Resistance (NOTE2) .
0, 145 °C/W
NOTET Stresses beyond thosg listed under Abso/ul.‘e Maximum Rat/ngs may cat{se T, - Junction operating temperature 150 °C
permanent damage to the device. These are stress ratings only, and functional operation . o
) . M . ) T, - Lead temperature (soldering, 10S) ......ccooccveereerecrnneenne +300 °C
of the device at these or any other conditions beyond those indicated in the operational N o
. D Co , , T, - Storage temperature range .......uinnns -55°Cto +150 °C
sections of the specifications is not implied. Exposure to absolute maximum rating 9
conditions for extended periods may affect device reliability. NOTE2 When mounted on a standard JEDEC 2-layer FR-4 board.
Recommended Operating Conditions
Symbol Parameter MIN MAX Unit
Vs, High side floating supply absolute voltage Vi+10 Vi + 20
V High side floating supply offset voltage NOTE3 600
Ve, Logic ground (TC21904 only) -5 5
Vio High side floating output voltage V Vs, \Y
Ve Low side fixed supply voltage 10 20
Vi Low side output voltage 0 -
Viu Logic input voltage (HIN and LIN) 0 Ve
Ta Ambient temperature -40 125 °C

NOTE3 Logic operational for VS of -5V to +600V. Logic state held for VS of -5V to -VBS

V1.0 4

www.tsinghuaicwx.com



TC2190
High-Side and Low-Side Gate Drivers
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DC Electrical Characteristics wore
Vs (Vo Vs ) = 15V, T, = 25 °C, unless otherwise specified.

Symbol | Parameter Conditions MIN TYP MAX Unit
V,, Logic“1”input voltage 2.5
: : V=10V to 20V
A Logic“0”input voltage 0.8
Vou High level output voltage, Vg, -V, lo=0mA 1.0
Y

Vo, Low level output voltage, V, lo=0mA 0.035
I Offset supply leakage current VB =VS =600V 50
lesq Quiescent Vi supply current V,=0Vor5V 45 80
leco Quiescent V. supply current V,y=0Vor5V 75 110 pA
L Logic“1”input bias current V,=5V 25 50
I Logic“0”input bias current V,=0v 1.0 2.0
Visuvs V., supply under-voltage positive going 8.0 8.8 98

threshold
Visuy. V., supply under-voltage negative going 7.4 83 9.0

threshold
Vs V supply under-voltage positive going 8.0 8.8 9.8

threshold \Y
Visuy. V supply under-voltage negative going 74 8.3 98

threshold

CCUVH

V. and V. under-voltage hysteresis 0.5
VBSUVH
lo. Output high short circuit pulsed current Vo =0V,PW <10 ms 35 45

A

lo. Output low short circuit pulsed current Vo=15V,PW <10 ms 3.5 45

NOTE4 The V,,, Vy, and |, parameters are applicable to the two logic input pins: HIN and LIN. The V, and I parameters are applicable to the respective output pins: HO and LO
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High-Side and Low-Side Gate Drivers

AC Electrical Characteristics
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Vs (Ve Vs ) = 15V, C = 1000pF, and T, = 25 °C, unless otherwise specified.

Parameter

Symbol Conditions MIN TYP MAX Unit
t Turn-on propogation delay V=0V 140 200
t Turn-off propogation delay V=0V 140 200
to Delay matching, HS & LS turn on/off 0 50 ns
t Turn-on rise time 25 500
: V, =0V
t, Turn-off fall time 20 45
Timing Waveforms
HIN
LIN #50%
HIN
LIN
HO
LO
Figure 1. Input / Output Timing Diagram Figure 2. Delay Matching Waveform Definitions
HIN
50% 50%
LIN
ton—Pre>] t, torrle»|t;
HO 90% 90%
LO
A10% 10% ¥,
Figure 3. Switching Time Waveform Definitions
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Package Dimensions (SOIC-8 N)

Please contact support@tfproducts.com for package availability.
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Package Dimensions (SOIC-14)

Please contact support@tfproducts.com for package availability.
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Disclaimer

All product specifications and data are subject to change without notice.

For documents and material available from this datasheet, Wuxi Tongfang does not warrant or
assume any legal liabilty or responsibility for the accuracy, completeness of any product or
technology disclosed hereunder.

MNo license, express or implied, by estoppels or otherwise, to any intellectual property rights is granted
by this document or by any conduct of Wuxi Tongfang.

The products shown herein are not designed for use in medical, life-saving, or life-sustaining
applications unless. Customers using or selling Wuxi Tongfang products not expressly indicated for
use in such applications do so entirely at their own risk and agree to fully indemnify Wuxi Tongfang for
any damages arising or resulting from such use or sale.

Wuxi Tongfang disclaims any and all liability arising out of the use or application of any product
described herein or of any information provided herein to the maximum extent permitted by law. The
product specifications do not expand or otherwise modify Wuxi Tongfang's terms and conditions of
purchase, including but not limited to the warranty expressed therein, which apply to these products.

Wuxi Tongfang Microelectronics CO., LTD. strives to supply high-quality high-reliability products.
However, any and all semiconductor products fail with some probability. It is possible that these
probabilistic failures could give rise to accidents or events that could endanger human lives that could
give rise to smoke or fire, or that could cause damage to other property. When designing
equipment, adopt safety measures so that these kinds of accidents or events cannot occur. Such
measures include but are not limited to protective circuits and error prevention circuits for safe
design, redundant design, and structural design.

In the event that any or all Wuxi Tongfang products(including technical data, services) described or
contained herein are controlled under any of applicable local export control laws and regulations, such
products must not be exported without obtaining the export license from the authorities concerned in
accordance with the above law.

Information (including circut diagrams and circuit parameters) herein is for example only; it i1s not
guaranteed for volume production. Wuxi Tongfang believes information herein is accurate and
reliable, but no guarantees are made or implied regarding its use or any infringements of intellectual
property rights or other rights of third parties.
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