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2 _______________________________________________________________________________________

ABSOLUTE MAXIMUM RATINGS

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliability.

DLY, EN, PWM_, DL_ to PGND_.................-0.3V to (VVL_+ 0.3V)
BST_ to PGND_ ............................................-0.3V to (VLX_ + 8V)
BST_ to VL_ ...............................................................-1V to +30V
LX_ to PGND_............................................................-1V to +28V
DH_ to PGND_.........................................-0.3V to (VBST_ + 0.3V)
DH_, BST_ to LX_ .....................................................-0.3V to +8V
VL_ to PGND_ ..........................................................-0.3V to +8V
DH_, DL_ Current ................................................. ±200mA RMS

VL_ to BST_ Internal Diode Current .........................±50mA RMS
PGND1 to PGND2 .................................................-0.3V to +0.3V
Continuous Power Dissipation (TA = +70°C)

16-Pin QSOP (derate 8.3 mW/°C above +70°C)......666.7 mW 
Operating Temperature Range ...........................-40°C to +85°C
Junction Temperature ......................................................+150°C
Storage Temperature Range .............................-65°C to +150°C
Lead Temperature (soldering, 10s) .................................+300°C

ELECTRICAL CHARACTERISTICS
(VDLY = VEN = VBST_ = VVL_ = 6.5V, VPGND_ = VLX_ = VPWM_ = 0V, TA = -40°C to +85°C, unless otherwise noted. Typical values are
at TA = +25°C.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS

GENERAL

VL_ Input Voltage Range 4.5 7 V

LX Operating Range 26 V

VL_ Undervoltage Lockout
(UVLO)

VVL_ rising, 250mV hysteresis (typ) 3.25 3.8 V

VPWM__= 0V 0.7 1.5Supply Current (per Channel)
IBST_ + IVL_ VPWM__ = VDLY = VVL_ 1.4 2

mA

Shutdown Supply Current
(per Channel) IBST_ + IVL_

VEN = 0V, VPWM_ = 0V or VVL_ 0.04 1 μA

PWM_

Input Leakage VPWM_ = 0V or 7.0V, VEN = 0V or 7.0V 0.01 μA

Input Voltage High Threshold 3.5 V

Input Voltage Low Threshold 1.2 V

Input Threshold Hysteresis 20 %

EN

Input Leakage VPWM_ = 0V or 7.0V, VEN = 0V or 7.0V 0.01 μA

Input Voltage High Threshold 2.6 V

Input Voltage Low Threshold 0.8 V

Input Voltage Hysteresis 0.5 V

DLY

Delay Disable Threshold
VVL_ - VDLY

0.8 1.2 V
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ELECTRICAL CHARACTERISTICS (continued)
(VDLY = VEN = VBST_ = VVL_ = 6.5V, VPGND_ = VLX_ = VPWM_ = 0V, TA = -40°C to +85°C, unless otherwise noted. Typical values are
at TA = +25°C.) (Note 1)

PARAMETER CONDITIONS MIN TYP MAX UNITS

GATE DRIVER SPECIFICATIONS

VPWM_ = VVL_,
sourcing current

VBST_ = 6.5V, IDH_ = -0.1A 1.0 1.6

 DH_ Driver Resistance
VPWM_ = 0V,
sinking current

VBST_ = 6.5V, IDH_ = 0.1A 0.7 1.1

VPWM_ = 0V,
sourcing current

VVL_ = 6.5V, IDL_= -0.1A 0.9 1.5

DL_ Driver Resistance
VPWM_ = VVL_,
sinking current

VVL_= 6.5V, IDL_= 0.1A 0.4 0.7

Ω

DH_ Rise Time (trDH) VPWM_ = VVL_ VBST_ = 6.5V, 3000pF load 14 ns

DH_ Fall Time (tfDH) VPWM_ = 0V VBST_ = 6.5V, 3000pF load 9 ns

DL_ Rise Time (trDL) VPWM_  = 0V VVL_ = 6.5V, 3000pF load 11 ns

DL_ Fall Time (tfDL) VPWM_  = VVL_ VVL_ = 6.5V, 3000pF load 8 ns

VPWM_   falling
(tpDHf)

20

DH_ Propagation Delay
VPWM_ = VVL _ ,
VDL _  falling (tpDHr)

VBST_ = 6.5V

14

ns

VPWM_  rising
(tpDLf)

12

DL_ Propagation Delay
VPWM_  = GND,
LX falling (tpDLr)

VBST_ - VLX_ = 6.5V

16

ns

INTERNAL BOOST DIODE SPECIFICATIONS

On-Resistance IBST_ = 40mA 6 Ω
THERMAL SHUTDOWN

Thermal Shutdown Rising temperature, hysteresis = 15°C (typ) +165 °C

Note 1: Specifications at -40°C guaranteed by design.
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(VVL1 = VVL2 = VEN = VDLY = 6.5V, 3000pF capacitive load, TA = +25°C, unless otherwise noted.)
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(VVL1 = VVL2 = VEN = VDLY = 6.5V, 3000pF capacitive load, TA = +25°C, unless otherwise noted.)
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DESIGNATION DESCRIPTION MANUFACTURER

C1
2 x 10μF ±20%, X7R
25V capacitor
12103D106MAT2W

AVX

C2
2 x 10μF ±20%, X7R
25V capacitor
12103D106MAT2W

AVX

C3
2.2μF ±20%, 10V X5R
capacitor
GRM39X5R225K10

Murata

C4, C5
0.22μF ±20%, 10V
X7R capacitors
GRM39X7R224K10

Murata

C6–C9
100μF ±20%, 6.3V
X5R capacitors
C3225X5R0J107M

TDK

L1, L2
0.2μH, 28A inductors
FDV0630-
R20M,1.9mΩ DCR

TOKO

Q1, Q3
HAT2168, 8mΩ, 30V
MOSFET

Renesas

Q2
2 x HAT2164H, 3mΩ,
30V, MOSFET

Renesas

Q4
2 x HAT2164H, 3mΩ,
30V MOSFET

Renesas

R1

Dead-time delay
programming resistor;
see Programmable
Delay vs. RDLY in the
Typical Operating
Characteristics

—
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DESIGNATION DESCRIPTION MANUFACTURER

C1
2 x 10μF ±20%, X7R
25V capacitor
12103D106MAT2W

AVX

C2
2 x 10μF ±20%, X7R
25V capacitor
12103D106MAT2W

AVX

C3
2.2μF ±20%, 10V X5R
capacitor
GRM39X5R225K10

Murata

C4, C5
0.22μF ±20%, 10V
X7R capacitors
GRM39X7R224K10

Murata

C6, C7, C8

2700μF ±20%, 6.3V
capacitors
MFZ series, 7mΩ max
ESR

Rubycon

L1, L2
T50183, 250nH
inductors at 35A
±20%, 0.68mΩ DCR

Falco Electronics

Q1
2 x HAT2168, 8mΩ,
30V MOSFET

Renesas

Q2
2 x HAT2164H, 3mΩ,
30V MOSFET

Renesas

Q3
2 x HAT2168, 8mΩ,
30V MOSFET

Renesas

Q4
2 x HAT2164H, 3mΩ,
30V MOSFET

Renesas
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PROCESS: BiCMOS
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