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LMG367xR010 650V 10mQ GaN FET With Integrated Driver and Protection

1 Features

* 650V 10mQ GaN power FET with integrated gate
driver
— >200V/ns FET hold-off
— 10V/ns to 80V/ns slew rate for optimization of
switching performance and EMI mitigation
— Operates with supply pin and input logic pin
voltage range from 9V to 26V
* Robust protection
— Cycle-by-cycle overcurrent and latched short-
circuit protection with <300ns response
— Withstands 720V surge while hard-switching
— Self-protection from internal overtemperature
and UVLO monitoring
* Advanced power management
— LMG3676R010 includes zero-voltage detection
(ZVD) feature that facilitates soft-switching
converters
— LMG3677R010 includes zero-current detection
(ZCD) feature that facilitates soft-switching
converters
» Top-side cooled 9.9mm x 12.3mm Slim TOLT
(STOLT) package separates electrical and thermal
paths for lowest power loop inductance

2 Applications

* Open rack server PSU

* Merchant telecom rectifiers

*  Common redundant power supply

* Uninterruptible power supplies

» Solar inverters and industrial motor drives
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3 Description

The LMG367xR010 GaN FET with integrated driver
and protection is targeted at switch-mode power
converters and enables designers to achieve new
levels of power density and efficiency.

Adjustable gate driver strength allows the control
of turn-on and maximum turn-off slew rates
independently, which can be used to actively control
EMI and optimize switching performance. Turn on
slew rate varies from 10V/ns to 80V/ns, while the
turn off slew rate can be limited from 10V/ns
to a maximum based on the magnitude of load
current. Protection features include under-voltage
lockout (UVLO), cycle-by-cycle overcurrent limit,
and short-circuit and overtemperature protection.
The LMG3671R010 provides a 5V LDO output on
LDO5V pin that powers external digital isolators. The
LMG3676R010 includes the zero-voltage detection
(2VD) feature which provides a pulse output from the
ZVD pin when zero-voltage switching is realized. The
LMG3677R010 includes the zero-current detection
(ZCD) feature that sets the ZCD pin high when the
drain-to-source current is negative and transitions to
low upon detecting the zero-crossing point.

Package Information
PACKAGE!(") PACKAGE SIZE®
KLH (STOLT, 16) 9.9mm x 12.3mm

PART NUMBER
LMG367xR010

(1)  For all available packages, see Section 11.
(2) The package size (length x width) is a nominal value and
includes pins, where applicable.

Device Information

ZERO- ZERO-
earrwowes | 500 | vouice | cueRer
FEATURE FEATURE
LMG3670R010 — — —
LMG3671R010 (M Yes — —
LMG3676R010 (D — Yes —
LMG3677R010 (1) — — Yes

(1)  Product Preview

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCT PREVIEW Information. Product in design phase of
development. Subject to change or discontinuance without notice.
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4 Pin Configuration and Functions

. 1 16 . 1 16
2 15 s 2 15 S
DY Z THERMAL PAD E p< I THERMAL PAD EGND
5 12 FLT/RDRV 5 12 FLT/RDRV
6 1 VDD 6 11 VDD
7 10 GND 7 10 LDO5V
L 8 9 IN L 8 9 IN
Figure 4-1. LMG3670R010, STOLT Package (Top Figure 4-2. LMG3671R010, STOLT Package (Top
View) View)
. 1 16 . 1 16
2 15 S 2 15 S
D< I THERMAL PAD EGND DY I THERMAL PAD EGND
5 12 FLT/RDRV s 2 FLT/RDRV
6 11 VDD 6 11 VDD
7 10 ZVD 7 10 ZCD
L 8 9 IN L 8 9 IN
Figure 4-3. LMG3676R010, STOLT Package (Top Figure 4-4. LMG3677R010, STOLT Package (Top
View) View)
Table 4-1. Pin Functions
PIN
TYPE
R LMG3670 | LMG3671 | LMG3676 | LMG3677 | (1) DESCRIPTION
R010 R010 R010 R010
D 1-8 1-8 1-8 1-8 P |GaN FET drain.
Fault monitoring and turn-on drive strength selection pin.
ELT/RDRV 12 12 12 12 o.1 Cc_)nnect a resistor from this pin to GNIZ_) to set the _turn-on
drive strength. Slew rates are set one time at the time of
power up, then the pin is used for fault monitoring.
GND 10 13 13 13 G Signal ground. Internally connected to S, and THERMAL
PAD.
CMOS compatible non inverting input used to turn the FET
IN 9 9 9 9 |
on and off
LDO5V — 10 — — P 5V LDO output for external digital isolator.
S 13-16 14 - 16 14 -16 14 -16 P GaN FET source
THERMAL PAD — — — — — | Thermal pad. Internally connected to S
VDD 11 " 1" 1" P Device input supply
Zero-current detection and turn-off drive strength selection
pin. Connect a resistor from this pin to GND to set the
turn-off drive strength. Slew rates are set one time at the
ZCD — — — 10 O, | |time of power up, then the pin is used as a push-pull digital
output that sets ZCD pin high when the drain-to-source
current is negative and transitions to low upon detecting the
zero-crossing point.
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Table 4-1. Pin Functions (continued)

PIN

LMG3670

NAME R010

LMG3671
R010

LMG3676
R010

LMG3677
R010

TYPE
(1)

DESCRIPTION

ZVD

10

Zero-voltage detection and turn-off drive strength selection
pin. Connect a resistor from this pin to GND to set the
turn-off drive strength. Slew rates are set one time at the
time of power up, then the pin is used as a push-pull

digital output that provides zero-voltage detection signal to
indicate if device achieves zero-voltage switching in current
switching cycle.

M

| = Input, O = Output, /O = Input or Output, G = Ground, P = Power.

4
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5 Specifications

5.1 Absolute Maximum Ratings
Unless otherwise noted: voltages are respect to GND/S(")

MIN MAX UNIT

Vps Drain-source voltage, FET off 650 \Y
Vbs(surge) Drain-source voltage, surge condition, FET off 720 \%
Vbs(irysurge) | Drain-source transient ringing peak voltage, surge condition, FET off 800 \%

VDD -0.5 26 \Y

IN -5@) 28 \Y

Pin voltage —

FLT/RDRYV, ZVD , ZCD -0.5 5.5 \Y

LDO5V 5.5 Y
In(ents) Drain (D to S) continuous current, FET on. Tj = 25°C©) -118 118 A
Ip(onts) Drain (D to S) continuous current, FET on. Tj = 150°C(®) -91 91 A

. . o Pulse drain current, FET

Ip(puise) Pulse drain current, FET on, t, < 10us. Tj = 25°C®®) on, t, < 10ps. Tj = 25°C® 168 A
Is(ents) Source (S to D) continuous current, FET off. Tj = 25°C 118 A
Is(cnts) Source (S to D) continuous current, FET off. Tj = 150°C 91 A
Ty Operating junction temperature(®) —40 175 °C
Tstg Storage temperature -65 150 °C

(1)  Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions.

If used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully
functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.

(2) The IN pin voltage is limited to a minimum of -0.5V in steady state, with a transient tolerance of -5V for duration <1ps.

(3) Absolute maximum ratings are limited by device internal overcurrent protection feature. However, the FET drain intrinsic positive
pulsed current rating for t, < 10us varies with junction temperature; 129A typ. at 150°C. The positive pulsed current must remain below
the overcurrent threshold to avoid the FET being automatically shut off.

(4) Refer to the Electrical and Switching Characteristics Tables for junction temperature test conditions.

5.2 ESD Ratings

VALUE UNIT

Human body model (HBM), per ANSI/

o ESDA/JEDEC JS-001 () 2000
V(Esp) Electrostatic discharge - Vv
Charged-device model (CDM), per ANSI/ +500

ESDA/JEDEC JS-002 @)

(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.

5.3 Recommended Operating Conditions
Unless otherwise noted: voltages are respect to GND/S

MIN NOM MAX| UNIT

Supply voltage VDD 9 24 \%
Input voltage IN 0 26 \
Ip(ents) Drain (D to S) continuous current, FET on. Tj = 25°C 97 A
Ip(ents) Drain (D to S) continuous current, FET on. Tj=150°C 74 A
Positive source current LDO5V 25 mA
RDRV,, gilslsstance from external turn-on slew rate control resistor between FLT/RDRV to 20.4 open KO
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Unless otherwise noted: voltages are respect to GND/S

MIN NOM MAX| UNIT
Resistance from external turn-off slew rate control resistor between ZVD to GND or
RDRV ZCD to GND 324 open kQ
5.4 Thermal Information
KLH(STOLT)
THERMAL METRIC() UNIT
16 PINS

ReJcitop) ‘Junction-to-case (top) thermal resistance 0.1 °C/W

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

note.

5.5 Electrical Characteristics
Unless otherwise noted: voltage, resistance, capacitance, and inductance are respect to GND/S; —-40°C < T, < 150°C; VDD =

12V; FLT/RDRYV resistances RDRV,, & RDRV are open

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT

GAN POWER FET
Rps(on) Drain-source on resistance T,=25°C, I_=25A 10.2 11.6 mQ
Rps(on) Drain-source on resistance T,=150°C, I_ = 25A 20.4 23.3 mQ
Vsp Source-drain third-quadrant voltage T,=25°C, Isp =0.1A 1.4 \Y
Vsp Source-drain third-quadrant voltage T,=150°C, Igp = 0.1A 2.2 \%
Vsp Source-drain third-quadrant voltage T, =25°C, Igp = 35A 4.4 \
Vsp Source-drain third-quadrant voltage T, =150°C, Igp = 35A 6.2 \
Ipss Drain leakage current T, =25°C, Vpg = 650V TBD MA
Ipss Drain leakage current T,=150°C, Vpg = 650V TBD MA
Qoss Output charge Vps = 400V 348 nC
Coss Qutput capacitance Vps = 400V 534 pF
Eoss Output capacitance stored energy Vps = 400V 53 ud
Cossitr) Time related effective output capacitance |Vpg =400V 874 pF
Cossien E:sargl}; arr?::aeted effective output Vps = 400V 627 oF
Qrr Reverse recovery charge 0 nC
OVERCURRENT AND SHORT-CIRCUIT PROTECTION

T, =-40°C 108 120 132 A
It(oc) Overcurrent fault - threshold current T,=25C 97 107 118 A

T,=150°C 74 83 91 A
V(dsat ggi:rgaehon current detection - threshold 8.5 9 96 v
OVERTEMPERATURE PROTECTION
©
Trinyst) 'rl;empgrgture fault - threshold temperature 20 c

ysterisis

IN
ViNT+ Positive-going input threshold voltage 1.6 2 245 \Y
VIN,IT- Negative-going input threshold voltage 0.6 0.9 1.3 \%
VIN,IT(hyst) Input threshold voltage hysteresis 1 \%
Rppn Pull-down input resistance 115 150 185 kQ
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Unless otherwise noted: voltage, resistance, capacitance, and inductance are respect to GND/S; —40°C < T, < 150°C; VDD =
12V; FLT/RDRYV resistances RDRV,, & RDRV; are open

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
FLT/RDRV
VoL Low-level output voltage Output sink 8mA 0.2 0.4 \%
Von High-level output voltage Output source 8mA 45 4.8 \%
VvDD
lvbb(on) Quiescent current when FET is ON IN=1 1.2 16 mA
lvbp(OFF) Quiescent current when FET is OFF IN=0 0.8 1.1 mA
Icc_op Operation current at 140kHz fssgf?-;vtl(t)cl:(t:'e Zdvs%‘osﬂ): dt(t))(/)\é’ycle. 8.2 1.6 mA
Vvbp, T+ (UVLO) UVLO- positive-going threshold voltage 8.1 8.5 8.9 \
VvbD, T- (UVLO) UVLO- negative-going threshold voltage 7.6 8 8.4 \
VvbD, T (hyst) UVLO- threshold voltage hystresis 0.4 0.5 0.6 \%

5.6 Switching Characteristics

Unless otherwise noted: voltage, resistance, capacitance, and inductance are respect to GND/S; —40°C < T; < 150°C; Vpp =
12V; FLT/RDRYV resistances RDRV,,, and RDRV are open

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT

SWITCHING TIMES

From VIN > VIN,|T+ to VDS
ta(on) Turn-on delay time < 320V, Vgys =400V, Lyg 45 ns
current = 0A, 80V/ns

From VIN > VIN,|T+ to VDS
tiron) Turn-on current rise time + delay time < 320V, Vgys =400V, Lyg 45 ns
current = 24A, 80V/ns

From VDS < 320V to VDS <

tufon) Turn-on voltage falling time 80V, Vgys =400V, Lyg current 1 3.5 ns
= 24A, 80V/ns
dv/dt when VDS = 200V, VBUS
tuf_peak(on) Turn-on slew rate =400V, Lyg current = 24A, 60 80 V/ns
80V/ns
slew-rate setting at 80V/ns,
Pulse width distortion IDS = 80% of OCP at 150C 20 ns
(49A)
Minimum input pulse changing the output |slew-rate setting at 80V/ns 50 ns
L-H-L such that SW crosses 200V

From Viy < V| 7- to Vps 2 80V.
Vgus = 400V, I, = 80% of OCP

taoff) Turn-off delay time at full speed at 150C (66A), fastest or full 18 30 ns
turn-off speed.
From Vpg 2 80V to Vpg 2

) o 320V. Vgys =400V, I, = 80%

tur(off) Turn-off voltage rise time at full speed of OCP at 150C (66A), fastest 3 5.5 ns
or full turn-off speed.

STARTUP TIMES
From Driver supply crossing

TbRV_START Driver startup delay UVLO to switch turning on if IN 80 100 150 us
is high.

FAULT TIMES

From ID = IT(OC) to Vd5> 10V,
di/dt = 100A/us, in the fastest 370 567 ns
turn-off speed

Overcurrent fault FET turn-off time, FET

t
off(OC) on before overcurrent
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Unless otherwise noted: voltage, resistance, capacitance, and inductance are respect to GND/S; —40°C < T; < 150°C; Vpp =
12V; FLT/RDRYV resistances RDRV,,, and RDRV, are open

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
From Vg < 10V to Vg4g 2 10V,
¢ Overcurrent total on time, turn-on into turning on at 110% of OC level, 420 634 ns
off(OC_ON) overcurrent. at 80 V/ns turn-on slew rate
and fastest turn-off speed.
LS Vg4s > 10V, measured from
SC on time measured through drain LS lgs > 50A to Igs < 50A, at
Loff_cur(SC_ON) current 80 V/ns turn-on slew rate in a 100 210 500 ns
half-bridge configuration.
From LS Vds>9V to LS
i SC response time with source current Ids<50A, at 80 V/ns turn-on 155 300 ns
off_cur(SC) measurement slew rate in a half-bridge
configuration. .
Time required to hold gate
Latched-Fault reset time driver input low to clear 300 380 450 us
latched-fault
ZERO-VOLTAGE DETECTION AND ZERO-CURRENT DETECTION TIMES
Current crossing zero (low to
ZCD delay high) to ZCD output pulse di/dt 16 18 68 ns
= 0.03A/ns
In rising to ZVD output pulse.
tDLﬁZVD Z\VD delay 80V/ns turn-on speed. 13 20 50 ns
. Vpus = 10V, I = 5A, measure
twp_zvp ZVD pulse width ZVD pulse width 90 120 170 ns
N Sensing time to fet turn on
ZV/D sensing time (80V/ns). IL=5A 11 25 ns
8 Submit Document Feedback Copyright © 2026 Texas Instruments Incorporated
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6 Parameter Measurement Information
6.1 Switching Parameters

Circuit Used to Determine Switching Parameters shows the circuit used to measure most switching parameters.
The top device in this circuit re-circulates the inductor current and functions in third-quadrant mode only. The
bottom device is the active device that turns on to increase the inductor current to the desired test current.
The bottom device turns off and on to create switching waveforms at a specific inductor current. Both the drain
current (at the source) and the drain-source voltage are measured. Measurement to Determine Propagation
Delays and Slew Rates shows the specific timing measurement. Tl recommends using the half-bridge as a
double pulse tester. Excessive third-quadrant operation can overheat the top device.

°L
Gate Driver + Protection N
—————— 1 "o |
VDD l vDD I S R
| | 0
| (N |
IN |
|
Turn-on | | | |
Slew Rate | \ |
| = = Lus
FLT / RDRV Fault |
OCP, SCP, OTP, I Current
| UVLO “otage )
______ )
GND or LDO5V
or ZVD or ZCD A
LJ + VBUS
s O
CVDC
D
(g
Gate Driver + Protection N
______ ]
GaN
VDD I VDD —— 13
I I
| | ' ’
IN
I I
Turn-on | | | |
Slew Rate’ | | | Vbs
T
FLT/RDRV Fault | I
PWM input (1 ‘ | | ocp. scp, ote, | curent | -
UVLO 4/ ®
| ' Voltage
______ N
GND or LDO5V
or ZVD or ZCD —
L
S
b
- |
-
Figure 6-1. Circuit Used to Determine Switching Parameters
Copyright © 2026 Texas Instruments Incorporated Submit Document Feedback 9

Product Folder Links: LMG3670R010 LMG3671R010 LMG3676R010 LMG3677R010

PRODUCT PREVIEW


https://www.ti.com
https://www.ti.com/product/LMG3670R010
https://www.ti.com/product/LMG3671R010
https://www.ti.com/product/LMG3676R010
https://www.ti.com/product/LMG3677R010
https://www.ti.com/lit/pdf/SLVSKJ4
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVSKJ4&partnum=LMG3670R010
https://www.ti.com/product/lmg3670r010?qgpn=lmg3670r010
https://www.ti.com/product/lmg3671r010?qgpn=lmg3671r010
https://www.ti.com/product/lmg3676r010?qgpn=lmg3676r010
https://www.ti.com/product/lmg3677r010?qgpn=lmg3677r010

M3IATdd 109NA0¥d

13 TEXAS

LMG3670R010, LMG3671R010, LMG3676R010, LMG3677R010 INSTRUMENTS
SLVSKJ4 — MARCH 2026 www.ti.com

|
IN Vini+ | \I\VIN,IT-

I I
| Lyg current |
I I
o I I
I I
I L

taon) le— tacof) le—>|
I || [
H tviton) I‘_’l turotn
400V [ [
250V __80%°X : | 80%
Vos 150V ————— /f - I
Slew Rate / 20% 20%
Calculation
Points

Figure 6-2. Measurement to Determine Propagation Delays and Slew Rates

6.1.1 Turn-On Times

The turn-on transition has two timing components: turn-on delay time and turn-on voltage fall time. The turn-on
delay time is from when IN goes high to when the drain-source voltage falls 20% below the bus voltage.
The turn-on voltage fall time is from when drain-source voltage falls 20% below the bus voltage to when the
drain-source voltage falls 80% below the bus voltage. The turn-on timing components are a function of the
turn-on drive strength resistance RDRV,, connected to the FLT/RDRV pin.

6.1.2 Turn-Off Times

The turn-off transition has two timing components: turn-off delay time and turn-off voltage rise time. The turn-off
delay time is from when IN goes low to when the drain-source voltage rises to 20% of the bus voltage. The
turn-off voltage rise time is from when the drain-source voltage rises from 20% of the bus voltage to when
the drain-source voltage to 80% of the bus voltage. The turn-off timing components are dependent on the
Lyg load current, however LMG3676R010 and LMG3677R010 also includes the ability to limit turn-off drive
strength. When the drain-to-source current is sufficiently high and the turn-off drive strength is limited, the timing
components are dependent on the programming resistor RDRV ¢ connected to the ZVD pin or ZCD pin.

6.1.3 Drain-Source Turn-On and Turn-Off Slew Rate

The drain-source turn-on and turn-off slew rate is measured on Vpg at approximately the midpoint of the
bus voltage; the units are in volts per nanosecond. The resistor RDRV,,, connect to the FLT/RDRV pin and
program the turn-on slew rate. The resistor RDRV connect to the ZVD pin in LMG3676R010 or ZCD pin in
LMG3677R010 limits the turn-off slew rate.

6.1.4 Zero-Voltage Detection Times (LMG3676R010 only)

Figure 6-3 defines the switching timings related to the zero-voltage detection (ZVD) block, and shows the drain-
to-source voltage, IN pin signal, and ZVD output signals of the device. When the device achieves zero-voltage
switching (ZVS), the ZVD pin outputs a pulse-signal with width Tyyp zyp, and the delay time in between IN
pins rising edge and ZVD pulses rising edge is defined as Tp,_ zvp. A certain third quadrant conduction time is
required to allow the device detecting a zero-voltage switching, and T5,4 zvp indicates this timing. See the Zero-
Voltage Detection (ZVD) (LMG3676R010 Only)section for more information about the ZVD timing parameters.
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Figure 6-3. ZVD Timing Specifications
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7 Detailed Description
7.1 Overview

The LMG367xR010 is a high-performance power GaN device with an integrated gate driver. The GaN device
offers zero reverse recovery and ultra-low output capacitance to enables high efficiency in bridge-based
topologies.

The integrated driver establishes that the device remains off for high drain slew rates. The integrated
driver protects the GaN device from overcurrent, short-circuit, overtemperature, and VDD undervoltage. The
LMG3676R010 has a zero-voltage detection (ZVD) feature that outputs a pulse signal on the ZVD pin when
zero-voltage switching (ZVS) is detected.

Unlike Si MOSFETs, GaN devices do not have a p-n junction from source to drain and thus have no reverse
recovery charge. However, GaN devices still conduct from source to drain similar to a p-n junction body diode,
but with higher voltage drop and higher conduction loss. Therefore, minimize source-to-drain conduction time
while the LMG367xR010 GaN FET is turned off.
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7.2 Functional Block Diagram

7.2.1 LMG3670R010 Functional Block Diagram

D
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7.2.2 LMG3671R010 Functional Block Diagram
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7.2.3 LMG3676R010 Functional Block Diagram
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7.2.4 LMG3677R010 Functional Block Diagram
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7.3.1 Drive Strength Adjustment
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Figure 7-1. LMG3670R010 Drive Strength Adjustment Circuit
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Figure 7-2. LMG3671R010 Drive Strength Adjustment Circuit
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Figure 7-3. LMG3676R010 or LMG3677R010 Drive Strength Adjustment Circuit
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The LMG367xR010 allows users to adjust the drive strength of the device and obtain a desired slew rate, which
provides flexibility when optimizing switching losses and minimizing EMI. The turn-on slew rate is programmed
by the resistance between the FLT/RDRV and GND pins. The turn-on slew rate setting is determined one time
at power up, then the FLT/RDRV pin is used as a push-pull 5V digital output for fault monitoring, as described in
Fault Reporting.

Turn-On Slew Rate Settings shows the recommended typical resistance programming values for each turn-on
slew rate setting.

Table 7-1. Turn-On Slew Rate Settings

RECOMMENDED TYPI(;%I;R\PIROGRAMMING RESISTANCE TYPICAL TURN-ON SLEW RATE (V/ns)
on(kQ)
29.4 10
35.7 20
43.2 40
53.6 60
69.8 70
400" 80

(1)  Open-circuit connection for programming resistances is acceptable.

The turn-off slew rate control is available only in LMG3676R010 and LMG3677R010, allowing independent
control of the maximum value of turn-off slew rate and typical turn-on slew rate.

For LMG3676R010, the turn-off slew rate setting is determined one time at power up, which can be programmed
by the resistance between the ZVD and GND pins, then the ZVD pin is used as a push-pull 5V digital output for
zero-voltage detection as described in Zero-Voltage Detection (ZVD) (LMG3676R010 Only)

For LMG3677R010, the turn-off slew rate setting is determined one time at power up, which can be programmed
by the resistance between the ZCD and GND pins, then the ZCD pin is used as a push-pull 5V digital output for
zero-current detection.

Turn-Off Slew Rate Settings shows the recommended typical resistance programming values for each turn-off
slew rate setting.

Table 7-2. Turn-Off Slew Rate Settings

RECOMMENDED TYPlCR?)IkCORﬁ(()kGQR)AMMlNG RESISTANCE MAXIMUM TURN-OFF SLEW RATE (V/ns)
324 10
48.7 20
80.6 40
287(M full speed®

(1)  Open-circuit connection for programming resistances is acceptable
(2) Fully dependent on the magnitude of the drain-to-source current charging the output capacitance

For example, setting RDRV,,, = 53.6kQ, RDRV¢ = 48.7kQ results in turn-on slew rate of 60V/ns and turn-off
slew rate is limited to a maximum of 20V/ns.

7.3.2 GaN Power FET Switching Capability

Due to the long reign of the silicon FET as the dominant power-switch technology, many designers are
unaware that the nameplate drain-source voltage cannot be used as an equivalent point to compare devices
across technologies. The nameplate drain-source voltage of a silicon FET is set by the avalanche breakdown
voltage. The nameplate drain-source voltage of a GaN FET is set by the long term compliance to data sheet
specifications.
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Exceeding the nameplate drain-source voltage of a silicon FET can lead to immediate and permanent damage.
Meanwhile, the breakdown voltage of a GaN FET is much higher than the nameplate drain-source voltage. For
example, the breakdown drain-source voltage of the LMG367xR010 GaN power FET is more than 800V which
allows the LMG367xR010 to operate at conditions beyond an identically nameplate rated silicon FET.

The LMG367xR010 GaN power FET switching capability is explained with the assistance of Figure 7-4. The
figure shows the drain-source voltage versus time for the LMG367xR010 GaN power FET for a single switch
cycle in a switching application. No claim is made about the switching frequency or duty cycle.
Voo l
DS(r) Vbsoff

+“——
VDS(swntching)

f f

ot to

Figure 7-4. GaN Power FET Switching Capability

The waveform starts before ty with the FET in the on state. At t; the GaN FET turns off and parasitic elements
cause the drain-source voltage to ring at a high frequency. The high frequency ringing damps out by t4. Between
t1 and t, the FET drain-source voltage is set by the characteristic response of the switching application. The
characteristic is shown as a flat line (plateau), but other responses are possible. At t; the GaN FET is turned on.
For normal operation, the transient ring voltage is limited to 650V and the plateau voltage is limited to 520V. For
rare surge events, the transient ring voltage limit is 800V and the plateau voltage limit is 720V.

7.3.3 VDD Supply

VDD is the input supply for the internal circuits. Wide voltage ranges from 9V to 24V are supported on VDD pin.
7.3.4 Overcurrent and Short-Circuit Protection

The driver detects two types of current faults: overcurrent and short-circuit.

The overcurrent protection (OCP) circuit monitors drain current and compares that current signal with an
internally set limit Itoc). Upon detection of the overcurrent, the LMG367xR010 performs cycle-by-cycle
protection as shown in Cycle-by-Cycle Overcurrent Protection Operation. In this mode, the GaN device is shut
off when the drain current crosses the Ioc) plus a delay tqfoc), but the overcurrent signal clears after the IN pin
signal goes low.

In the next cycle, the GaN device turns on as normal. Use the cycle-by-cycle function in cases where
steady-state operation current is below the OCP level but transient response still reach current limit, while the
circuit operation cannot pause. The cycle-by-cycle function also prevents the GaN device from overheating
by overcurrent induced conduction losses. Additionally, the OCP level dynamically adjusts with junction
temperature, with the internally set limit It(oc) being higher at lower temperatures and decreasing as temperature
increases, as defined in the Specifications, based on Equation 1. Dynamic adjustment allows customer to
operate the device at lower temperatures with higher currents.

Ir(00)150°C _
Ir(o0)zsc % (1)
The short-circuit protection is based on detection of saturation (de-sat), which monitors the drain-source voltage
Vps and compares the voltage with an internally set limit Vy(qsat). Saturation can damage the GaN, causing
failures if continued to operate in that condition. If saturation is detected, the GaN device is latched off. Turning
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off the device at high current causes significant voltage overshoot. Therefore, when turning off from saturation,
the device is turned off with an intentionally slowed driver to achieve a lower overshoot voltage and ringing
during the turn-off event. This fast response circuit helps protect the GaN device even under a hard short-circuit
condition. In this protection, the GaN device is shut off and held off until the fault is reset by either holding the IN
pin low for a period of time defined in the Specifications or removing power from VDD.

For safety considerations, OCP allows cycle-by-cycle operation while de-sat latches the device until reset. Both
faults are reported on the FLT/RDRV pin.

Figure Figure 7-6 shows the behavior of the OC and de-sat protection. In the first two cycles OC limit is triggered
without de-sat being triggered, so cycle-by-cycle protection takes place. In the third cycle OC limit is triggered,
but within the tooc) the de-sat protection is triggers when Vpg rises above Vrygsay). Since de-sat protection
triggers, this results in a slowed turn-off and latched protection.

J ------- IN Logic High
N L IN Logic Low

Itoc)

GaN FET Drain/
Current — e 0A
------- FET On
GaN FET F F F
Enable— L e FET Off

Figure 7-5. Cycle-by-Cycle Overcurrent Protection Operation
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Figure 7-6. Overcurrent Detection vs Desaturation Detection

7.3.5 Overtemperature Protection

The overtemperature protection monitors the GaN FET temperature and holds off the GaN device when
the temperature rises above the overtemperature protection threshold. The overtemperature protection
hysteresis avoids erratic thermal cycling. An overtemperature fault is reported on the FLT/RDRV pin when the
overtemperature protection is asserted. FLT/RDRV de-asserts and the device automatically returns to normal
operation after the device temperature fall below the negative-going trip point.

7.3.6 UVLO Protection

The LMG367xR010 supports a wide range of Vpp voltages. However, when the Vpp voltage is below Vpp UVLO
threshold, the GaN device stops switching and is held off. The Vpp UVLO voltage hysteresis prevents on-off
chatter near the UVLO voltage trip point. The FLT/RDRYV pin is pulled low as an indication of UVLO.

7.3.7 Fault Reporting
Al faults are reported on the FLT/RDRYV pin, which serves as both an input and output pin.

The FLT/RDRYV is configured as an input only at the time of power-up to adjust the drive-strength, as described
in Drive Strength Adjustment.

The FLT/RDRYV is used as an active low digital output, indicating the fault status thereafter. The pin is a push-pull
5V digital output which goes high when all faults have cleared, which means that there is additional quiescent
current through R1 when the pin is forced high.

Depending on the input threshold levels for the external digital receiver connected to the fault pin, the 1.2V
step function which is forced on this pin at power-up can be interpreted as either high or low. For this reason,
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Tl recommends that the receiver has higher thresholds such as those common for CMOS-compatible inputs
and not use TTL compatible inputs. If the minimum input threshold of the external digital receiver connected to
the fault pin is at or below 1.2V, the 1.2V step function at power-up can be interpreted as a high, before the
LMG367xR010 is ready to begin switching.

7.3.8 Auxiliary LDO (LMG3671R010 Only)

A 5V voltage regulator inside LMG367xR010 is used to supply external loads, such as digital isolators for the
high-side drive signal. The digital outputs of LMG367xR010 use this 5V rail as a voltage supply. A capacitor is
not required for stability, but transient response is poor if no external capacitor is provided. If the application
uses the LDOS5V pin to supply external circuits, TI recommends using a capacitor of at least 0.1uF for
improved transient response. Use a larger capacitor for further transient response improvement. Verify that
the decoupling capacitor is a low-ESR ceramic type. Capacitances above 0.47uF slow down the start-up time of
the LMG367xR010, due to the ramp-up time of the 5V rail.

7.3.9 Zero-Voltage Detection (ZVD) (LMG3676R010 Only)

The zero-voltage switching (ZVS) converters are widely used to improve the power converter’s efficiency.
However, in those soft-switching topologies like LLC and triangular current mode (TCM) totem pole PFC, the
device can lose ZVS depending on the load condition, inductor, magnetic parameters and control techniques,
which affects the system efficiency. To insure ZVS, certain design margins or additional circuits are needed
which sacrifices the converter performance and adds components.

To simplify the system design for soft-switching converters, the LMG3676R010 part integrates a zero-voltage
detection (ZVD) circuit that provides a digital feedback signal to indicate if the device has achieved ZVS in the
current switching cycle. The circuit diagram is shown in Circuit Diagram for Zero-Voltage Detection Circuit Block
Diagram. When the IN pin signal goes high, the logic circuit checks if the device Vpg has reached below -1V to
determine whether the device achieves zero voltage switching in the switching cycle. Once a ZVS is identified,
a pulse-output with a width of Tywp zyp is sent out from the ZVD pin, after a delay time of Tp_ »yp as indicated
in ZVD Timing Specifications. Note that a certain third quadrant conduction time is required to allow the device
detecting a zero-voltage switching, and T34 7yp is a function of the gate driver strength.
D

0]

L
D Pulse ZVD
-1V » IN Pin Generator - _,_|_ Output

Signal ™|

S

G[ |-

Figure 7-7. Circuit Diagram for Zero-Voltage Detection Circuit Block Diagram

ZVD Function in a CCM Buck Converter shows the waveforms of the ZVD pin corresponding to a continuous
conduction mode buck converter. These waveforms demonstrate how ZVD function works in both hard-switching
and soft-switching conditions. For I, in the waveforms in ZVD Function in a CCM Buck Converter load current
going out of the switch node is positive. In CCM buck operation, the high-side device is the hard-switching
device while the low-side device can achieve zero-voltage switching with a proper dead-time settings. In the
first switching cycle when low-side device IN pin rises, the switch-node voltage Vpg drops below zero and stays
in third quadrant conduction for a period of T4. Since this third quadrant conduction time T, is larger than the
detection time T34 zyp specified in Section 5.5, a zero-voltage transition is identified and the ZVD pin outputs
a pulse signal. The pulse width of the ZVD pulse is also defined in the electrical characteristic table as Typ.
In the second switching cycle, the device is turned on earlier, and the third quadrant conduction time T, is less
than T34 zvp- Since T, is less than T34 zvp, the ZVD signal stays low, even though the device achieves ZVS. In
the third switching cycle, the IN pin signal is advanced even earlier, and the device is in partial hard-switching.
Accordingly, the ZVD output stays low when a ZVS transition is not achieved. Note the high side ZVD output
stays low in this CCM buck operation as the high side device is always hard-switching turn-on.
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Figure 7-8. ZVD Function in a CCM Buck Converter

The ZVD function facilitates the control in soft-switching topology. ZVD Function in a TCM TP PFC Converter
illustrate the facilitation with the ZVD waveforms in a TCM totem pole PFC. This diagram shows the positive
half line-cycle with V|y greater than half of Voyr. For I in the waveforms in ZVD Function in a TCM TP
PFC Converter load current going into the switch node is defined as positive. In the first switching cycle, the
load current builds enough negative current, and the low-side device achieves ZVS with a clear third quadrant
conduction time beyond T34 pet. Therefore, the ZVD pin outputs a pulse signal. The ZVD pulses are missing
in the next two switching cycles because the third quadrant conduction time shortens in second cycle and the
device loses ZVS in the third cycle.
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Figure 7-9. ZVD Function in a TCM TP PFC Converter

7.4 Device Functional Modes

The device has one applicable mode of operation when operating within the Recommended Operating
Conditions.
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8 Application and Implementation

Note

Information in the following applications sections is not part of the Tl component specification,
and Tl does not warrant its accuracy or completeness. TI's customers are responsible for
determining suitability of components for their purposes, as well as validating and testing their design
implementation to confirm system functionality.

8.1 Application Information

The LMG367xR010 is a power IC targeting hard-switching and soft-switching applications operating up to
520V bus voltages. GaN devices offer zero reverse-recovery charge enabling high-frequency, hard-switching in
applications, such as the totem-pole PFC. The low Qpgs of GaN devices also benefits soft-switching converters,
such as the LLC and phase-shifted full-bridge configurations. As half-bridge configurations are the foundation
of the two mentioned applications and many others, this section describes how to use the LMG367xR010 in a
half-bridge configuration.
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8.2 Typical Application
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Figure 8-1. LMG3670R010 Typical Half-Bridge Application With Isolated Power Supply
26 Submit Document Feedback Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LMG3670R010 LMG3671R010 LMG3676R010 LMG3677R010


https://www.ti.com/product/LMG3670R010
https://www.ti.com/product/LMG3671R010
https://www.ti.com/product/LMG3676R010
https://www.ti.com/product/LMG3677R010
https://www.ti.com/lit/pdf/SLVSKJ4
https://www.ti.com
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVSKJ4&partnum=LMG3670R010
https://www.ti.com/product/lmg3670r010?qgpn=lmg3670r010
https://www.ti.com/product/lmg3671r010?qgpn=lmg3671r010
https://www.ti.com/product/lmg3676r010?qgpn=lmg3676r010
https://www.ti.com/product/lmg3677r010?qgpn=lmg3677r010

13 TEXAS

INSTRUMENTS LMG3670R010, LMG3671R010, LMG3676R010, LMG3677R010
www.ti.com SLVSKJ4 — MARCH 2026
\ﬁ
DRN VJT
Gate Driver + Protection |;':'
VDD | 1 GaN
| — — |
Isolator I
PWM H[ T 1 Ru IN I
AALLSSIY B I »
I I
| | —L | | |
11801 —T— Cmn L, |
Al FLT/RDRV —_— | _
— 1 |e | |
| | I, Fault |
n>:5 < | | OCP, S\C/;LP&)OTP’ Current \
' 1 g I I‘ Voltage
Dhbootstrap Dz _1_ Cwor | T e €
X L L
GND SRCL |
C:VDC
o—{ |Isw ——
VDD ,J—‘
Isolator
PWM_L[ T 7 R IN
__’
L L |
11SO | —T— Cm |
Forc| 1 FLT / RDRV
«— | I e I |
— g :aun | | oce scp.ote ||
° 8 ) 8 Current
—l— g UVLO \J/
PWR o— Transformer }H{ | g | ' Voltage
driver Cwoo [ ] === == JN
SGNDg| _ SN8505 T 1] =l
GND SRC Lﬁ
PGND
Figure 8-2. LMG3670R010 Typical Half-Bridge Application With Bootstrap
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8.2.1 Design Requirements

This design example is for a hard-switched boost converter which is representative of PFC applications. Design
Parameters shows the system parameters for this design.

Table 8-1. Design Parameters

PARAMETER VALUE
Input voltage 200vDC
Output voltage 400VDC
Input (inductor) current 20A
Switching frequency 100kHz

8.2.2 Detailed Design Procedure

In high-voltage power converters, circuit design and PCB layout are essential for high-performance power
converters. This data sheet describes design considerations for half-bridges using the LMG367xR010.

8.2.2.1 Slew Rate Selection

Adjust the turn-on slew rate of LMG367xR010 from approximately 10V/ns to 80V/ns, and adjust the maximum
turn-off slew rate limit from 10V/ns to unlimited (controlled only by l4). Refer to Section 7.3.1 for the details.

The slew rate affects GaN device performance in terms of:

» Switching loss

* Voltage overshoot
* Noise coupling

» EMI emission

Generally, high slew rates provide low switching loss, but high slew rates can also create higher voltage
overshoot, noise coupling, and EMI emissions. Follow the desigh recommendations in this data sheet to mitigate
the challenges caused by a high slew rate. The LMG367xR010 offers circuit designers the flexibility to select the
proper slew rate for the best performance of applications.

8.2.2.2 Signal Level-Shifting

In half-bridges, use high-voltage level shifters or digital isolators to provide isolation for signal paths between
the high-side device and control circuit. Using an isolator is optional for the low-side device. However, using
and isolator equalizes the propagation delays between the high-side and low-side signal paths, and provides
the ability to use different grounds for the GaN device and the controller. If an isolator is not used on the
low-side device, connect the control ground and power ground at the device and nowhere else on the board.
With fast-switching devices, common ground inductance can easily cause noise issues without the use of an
isolator.

Selecting a digital isolator for level-shifting is important for the improvement of noise immunity. As GaN device
can easily create high dv/dt, > 50V/ns, in hard-switching applications, Tl highly recommends using isolators
with high common-mode transient immunity (CMTI) and low barrier capacitance. Isolators with low CMTI can
easily generate false signals, which can cause shoot-through. The barrier capacitance is part of the isolation
capacitance between the signal ground and power ground, which is directionally proportional to the common
mode current and EMI emission generated during the switching. Additionally, Tl strongly encourages selecting
non-edge-triggered isolators. In an edge-triggered isolator, a high dv/dt event can cause the isolator to flip states
and cause circuit malfunction.

Generally, the preference is ON/OFF keyed isolators with a low default output. Default low state establishes that
the system does not shoot-through when starting up or recovering from fault events. A high CMTI event causes
a very short (a few nanoseconds) false pulse, Tl recommends placing a low pass filter (such as 50Q and 150pF
R-C) at the driver input to filter out the false pulses.
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8.3 Power Supply Recommendations

The LMG367xR010 only requires an unregulated VDD power supply from 9V to 24V. Obtain the low-side supply
from the local controller supply. Verify that the supply of the high-side device comes from an isolated or bootstrap

supply.
8.3.1 Using an Isolated Power Supply

The advantage of using an isolated power supply to power the high-side device is that it works regardless of
continued power-stage switching or duty cycle. Using an isolated power supply can also power the high-side
device before power-stage switching begins for a smooth start-up

Obtain the isolated supply with a push-pull converter, a flyback converter, a FlyBuck™ converter, or an isolated
power module. When using an unregulated supply, verify that the input of LMG367xR010 do not exceed the
maximum supply voltage. Use a 24V TVS diode to clamp the VDD voltage of LMG367xR010 for additional
protection. Minimizing the inter-winding capacitance of the isolated power supply or transformer is necessary to
reduce switching loss in hard-switched applications. Furthermore, capacitance across the isolated bias supply
inject high currents into the signal-ground of the LMG367xR010 and can cause problematic ground-bounce
transients. A common-mode choke can alleviate most of these issues.

8.3.2 Using a Bootstrap Diode

In half-bridge configuration, a floating supply is necessary for the high-side device. To obtain the best
performance of LMG367xR010, TlI recommends Using an isolated power supply. Use a bootstrap supply can be
used with the recommendations of Using a Bootstrap Diode.

8.3.2.1 Diode Selection

The LMG367xR010 offers no reverse-recovery charge and very limited output charge. Hard-switching circuits
using the LMG367xR010 also exhibit high voltage slew rates. A compatible bootstrap diode must not introduce
high output charge and reverse-recovery charge.

A silicon carbide diode, like the GB01SLT06-214, can be used to avoid reverse-recovery effects. The SiC diode
has an output charge of 3nC. Although there is additional loss from its output charge, it does not dominate the
losses of the switching stage.

8.3.2.2 Managing the Bootstrap Voltage

In a synchronous buck or other converter where the low-side switch occasionally operates in third-quadrant,
the bootstrap supply charges through a path that includes the third-quadrant voltage drop of the low-side
LMG367xR010 during the dead time as shown in Charging Path for Bootstrap Diode. This third-quadrant drop
can be large, which can overcharge the bootstrap supply in certain conditions. Verify that the Vpp supply of
LMG367xR010 remains below 26V.
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Figure 8-3. Charging Path for Bootstrap Diode

As Suggested Bootstrap Regulation Circuit shows, the recommended bootstrap supply includes a bootstrap
diode, series resistor, and 24V TVS or Zener diode in parallel with the Vpp bypass capacitor. The parallel
location prevents damage to the high-side LMG367xR010. The series resistor limits the charging current at
start-up and when the low-side device operates in third-quadrant mode. Select the resistor to allow sufficient
current to power the LMG367xR010 at the desired operating frequency. At 100kHz operation, Tl recommends a
value of approximately 2Q. At higher frequencies, reduce or omit the resistor value to establish sufficient supply
current.

+12V

Figure 8-4. Suggested Bootstrap Regulation Circuit
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9 Device and Documentation Support

Tl offers an extensive line of development tools. Tools and software to evaluate the performance of the device,
generate code, and develop solutions are listed below.

9.1 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Notifications to register and receive a weekly digest of any product information that has changed. For change
details, review the revision history included in any revised document.

9.2 Support Resources

TI E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight
from the experts. Search existing answers or ask your own question to get the quick design help you need.

Linked content is provided "AS IS" by the respective contributors. They do not constitute Tl specifications and do
not necessarily reflect Tl's views; see TlI's Terms of Use.

9.3 Trademarks

FlyBuck™ and TI E2E™ are trademarks of Texas Instruments.
All trademarks are the property of their respective owners.
9.4 Electrostatic Discharge Caution

This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled
‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

‘Q \ ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

9.5 Glossary

Tl Glossary This glossary lists and explains terms, acronyms, and definitions.

10 Revision History

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

DATE REVISION NOTES
March 2026 * Initial Release
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11 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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Q PACKAGE OUTLINE
KLHO0016A TO - 2.35 mm max height
TRANSISTOR OUTLINE
127 1yp
123 (= ]oa]c] SEATING
/fPIN 1 INDEX AREA 14x | PLANE
3= {
i} _
9.0 ]
8.6
9.95 L] 2
9.85
NOTE 3 L]
1
j4i
-
9 16 078
EXPOSED 6.65 0.62
HEATSINK 6.25 [&o.1@ [c[A[B]
&) X —
NOTE 4
T (") TYP
/ \
l/ \ (0.25) TYP
\ Ef( J k |
\\ ) ya Rl
TN
SEE DETAIL A
GAGE PLANE
. . X: | 01
0°-6 0.0
0.752
0652 DETAIL A
TYPICAL 4232293/A 09/2025
NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
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EXAMPLE BOARD LAYOUT

KLHO0016A TO - 2.35 mm max height
TRANSISTOR OUTLINE
16X (1.5) SYMM
1 ¢ (R0.05) TYP
16X (0.85) !
|
‘ SYMM
L
14X (1.2)
I

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 7X

SOLDER MASK
OPENING  \ METAL

EXPOSED METAL

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

SOLDER MASK

METAL UNDER OPENING
SOLDER MASK\

\

T~ EXPOSED METAL

*“-70.05 MAX *“_7 0.05 MIN

ALL AROUND

4232293/A  09/2025

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
KLHO0016A TO - 2.35 mm max height

TRANSISTOR OUTLINE

16X (1.5)
(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 7X

4232293/A  09/2025

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
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