DGDO506A Series
Half-bridge Gate Driver with Programmable Deadtime

Description

The DGDO506A is a high-frequency half-bridge gate driver capable of
driving N-channel MOSFETSs in a half-bridge configuration. The floating
high-side driver is rated up to 50V.

The DGDO506A logic inputs are compatible with standard TTL and
CMQOS levels (down to 3.3V) to interface easily with MCUs. UVLO for
high-side and low-side will protect a MOSFET with loss of supply. To
protect MOSFETS, cross conduction prevention logic prevents the HO
and LO outputs being on at the same time.

Fast and well-matched propagation delays allow a higher switching DFN3030-10L
frequency, enabling a smaller, more compact power switching design

using smaller associated components. The DGD0506A is offered in the

DFN3030-10Land MSOP-10 packages and operates over an

extended -40°C to +125°C temperature range.

Features

* 50V Floating High-Side Driver

¢ Drives Two N-Channel MOSFETSs in a Half-Bridge
Configuration

* 4 5A Source / 5.0A Sink Output Current Capability

« Internal Bootstrap Diode Included

+ Undervoltage Lockout for High-Side and Low-Side Drivers
- Typ VBsuv- of 4.2V
- Typ VBsuv- of 3.9V

MSOP-10

- Typ Vcouv+ of 4.5V

- Typ Vccuv- of 4.0V
* Programmable Deadtime to Protect MOSFETs
« Logic Input (IN and EN) 3.3V Capability
« Ultra Low Standby Currents Up to 50V
« Extended Temperature Range: -40°C to +125°C _'-—_L
» Industry Standard MSOP-10 and DFN3030-10L Package Voo 0—4— Vec Vs (\ -T
« RoSH compatible IN o—F IN HO dl M @9 -

LOAD
0

EN o EN Vs

Applications oT Lo
« DC-DC Converters com _l—w—@

V90S0NST
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Yvy

S

* Motor Controls

* Battery Powered Hand Tools ) )
« eCig Devices Typical Configuration

* Class D Power Amplifiers

Ordering Information

. Operation Temperature | MSL . .
Order number Package Marking Range Grade Ship,Quantity | Green
DGD0506AM10-13-JSM MSOP-10 | JSMO506A -40 to 125°C 3 TR&5000 Rohs
DGDO0O506AFN-13-JSM  [DFN3030-10L| JSMOS06A -40 to 125°C 3 TR&5000 Rohs
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DGDO506A Series
Half-bridge Gate Driver with Programmable Deadtime
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Top View: DFN3030-10L
Pin Descriptions
Pin Number Pin Name Function
1 Ve Low-Side and Logic Supply
2 \%: High-Side Floating Supply
3 HO High-Side Gate Drive Output
4 Vs High-Side Floating Supply Return
5 NC No Connect (No Internal Connection)
6 DT Deadtime Control
7 EN Logic Input Enable, a Logic Low turns off Gate Driver
8 IN Logic Input for High-Side and Low-Side Gate Driver Outputs (HO and LO), in Phase with HO
9 COM Low-Side and Logic Return
10 LO Low-Side Gate Drive Output
PAD Substrate Connect to COM on PCB

Functional Block Diagram

VCCA)

P T A) VB
VCC UVLO & uv
POR DETECT

HV Level | | RS >_(
Shifter Latch ) HO

DT O——— Control Logic | JSMO506Ax10TR —O vs
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Absolute Maximum Ratings (@Ta = +25°C, unless otherwise specified.)

Characteristic Symbol Value Unit
High-Side Floating Positive Supply Voltage Ve -0.3 to +60 V
High-Side Floating Negative Supply Voltage Vs VB-14 to VB+0.3 \i
High-Side Floating Output Voltage VHo Vs-0.3 to Ve+0.3 N
Offset Supply Voltage Transient dVs/dt 50 Vins
Logic and Low-Side Fixed Supply Voltage Vce -0.3 to +20 V
Low-Side Output Voltage Vio -0.3to Vee+0.3 N
Logic Input VVoltage (IN and EN) VIN -0.3 to Vec+0.3 \
Thermal Characteristics = DFN3030-10L (@Ta = +25°C, unless otherwise specified.)
Characteristic Symbol Value Unit
Power Dissipation Linear Derating Factor Po 1.0 W
Thermal Resistance, Junction to Ambient Reua 64 *CWw
Thermal Resistance, Junction to Case ReJc 42 ‘CW
Operating Temperature Ty +150
Lead Temperature (Soldering, 10s) TL +300 °C
Storage Temperature Range TsTG -50 to +150
Thermal Characteristics - MSOP-10 (@Ta = +25°C, unless otherwise specified.)
Characteristic Symbol Value Unit
Power Dissipation Linear Derating Factor Po 0.75 w
Thermal Resistance, Junction to Ambient ReJa 166 °C/W
Thermal Resistance, Junction to Case RaJc 32 °C/W
Operating Temperature Ty +150
Lead Temperature (Soldering, 10s) TL +300 °C
Storage Temperature Range Tst1G -55 to +150
Recommended Operating Conditions
Parameter Symbol Min Max Unit
High-Side Floating Supply Vs Vs + 8 Vs + 15 V
High-Side Floating Supply Offset VVoltage Vs -5 50 \4
High-Side Floating Output Voltage VHO Vs VB \%
Logic and Low Side Fixed Supply Voltage Vce 8 15 \
Low-Side Output Voltage Vo 0 Vee \"
Logic Input Voltage (IN and EN) VinN 0 5 \"
Ambient Temperature Ta -40 +125 °C
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DC Electrical Characteristics (vcc=Vas = 12V, COM = Vs = 0V, @Ta = +25°C, unless otherwise specified.)

Parameter Symbol Min Typ Max Unit Condition
Logic “1” Input Voltage VIH 22 2.7 \
Logic “0” Input Voltage Vi 0.8 1.5 \
Enable Logic “1” Input Voltage VENIH 1.5 vV
Enable Logic “0" Input Voltage VENIL 0.7 A\
Input Voltage Hysteresis VINHYS 0.5 A\
High Level Output Voltage, Veias - Vo VoH 0.1 \4 lo+ = 100mA
Low Level Output Voltage, Vo VoL 0.1 V lo- = 100mA
Offset Supply Leakage Current Ik 0.1 10 MA  |VB=Vs =60V
Vcc Shutdown Supply Current Iccsp 0 1 A [Vin=0Vor 5V, VEn = OV
} Vin =0V or 5V,
Vce Quiescent Supply Current Icca 0.25 0.4 mA Rot = 100kQ
Vcc Operating Supply Current Iccop 7.6 mA  |fs = 500kHz, CL = 1000pF
Ves Quiescent Supply Cument IBsa 35 90 A [ViN=0Vor 5V
Vas Operating Supply Current Issor 7.8 mA  [fs = 500kHz, CL = 1000pF
Logic “1” Input Bias Current liN+ 25 60 pA Vin = 5V
Logic “0” Input Bias Current liN- 0 1 MA Vin = 0V
Ves Supply Undervoltage Positive Going Threshold VBsuv+ 4.2 Vv
Vs Supply Undervoltage Negative Going Threshold VBsuv- 3.9 N
Vce Supply Undervoltage Positive Going Threshold Vecuv+ 4.5 \'
Vcc Supply Undervoltage Negative Going Threshold Veouv- 4.0 v
Output High Short-Circuit Pulsed Current lo+ 4.5 A Vo = 0V, PW = 10ps
Qutput Low Short-Circuit Pulsed Current lo- 5.0 A Vo = 15V, PW < 10us
Forward Voltage of Bootstrap Diode VE1 0.67 A\ IF = 100pA
Forward Voltage of Bootstrap Diode VF2 1.7 \Y IF = 100mA

Note: The Vy and I parameters are applicable to the two logic pins: IN and EN. The Vg and Ig parameters are applicable to the respective output pins: HO and LO.

AC Electrical Characteristics (vcc = Vas = 15V, COM = Vs = 0V, C = 1000pF, @Ta = +25°C, unless otherwise specified.)

Parameter Symbol Min Typ Max Unit Condition
. 260 ns RoT = 10kQ
Turn-On P tion Delay, HO & LO
urn-On Propagation Delay, ton 300 m~ Ror = 100kQ
Turn-Off Propagation Delay, HO & LO torrF 150 ns
Turn-On Rise Time tr 17 ns
Turn-Off Fall Time tF 10 ns
Delay Matching tom 50 ns
. 130 ns Rot = 10kQ
Deadtime: tot Lo-Ho & toT HO-LO toT 530 ns  |Ror = 100kQ
Deadtime Matching tmDT 500 ns _ [Rot = 100kQ
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JSMSEMI DGDO506A Series

RBRMESH Half-bridge Gate Driver with Programmable Deadtime

Timing Waveforms
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Figure 1. Input and Output Timing Waveform
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Figure 2. Definition of the Switching Time Waveform
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Figure 3. Definition of the turn-off waveform
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DGDO0S506A Series
Half-bridge Gate Driver with Programmable Deadtime
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Figure 4. Definition of the dead time waveform
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Figure 5. Definition of Delay-Matched Waveform
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JSMSEMI DGDO506A Series

RBRMESH Half-bridge Gate Driver with Programmable Deadtime

Device Functional Modes

Function Table

IN Pin LO Pin HO Pin
- L L

H L
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Typical Application

Up to 50V
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Note: JSMO506A has a built-in bootstrap diode. When the switching frequency y=250kHz or when working in high temperature
environments, peripheral bootstrap diodes and resistors should be used to ensure that the chip works properly. It is recommended
to use fast recovery diodes for bootstrap diodes.

V1.0 WWW.jsmsemi.com 7110



DGDO506A Series

Half-bridge Gate Driver with Programmable Deadtime

Package Information
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RECOMMENDED LAND PATTERN (Unit: mm)
Symbol Dimensions In Millimeters Dimensions In Inches
Min Max Min Max
A 0.700 0.800 0.028 0.031
A1 0.000 0.050 0.000 0.002
A2 0.203 0.008
0.180 0.300 0.007 0.012
D 2.900 3.100 0.114 0.122
D1 2.300 2.600 0.091 0.103
E 2.900 3.100 0.114 0.122
E1 1.500 1.800 0.059 0.071
e 0.500 TYP 0.020 TYP
k 0.200 MIN 0.008 MIN
L 0.300 0.500 0.012 0.020
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Package Information

MSOP-10
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RECOMMENDED LAND PATTERN (Unit: mm)

a2t A
LA 4 A
L S

Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 0.820 1.100 0.032 0.043
Al 0.020 0.150 0.001 0.006
A2 0.750 0.950 0.030 0.037
b 0.180 0.280 0.007 0.011
c 0.090 0.230 0.004 0.009
D 2.900 3.100 0.114 0.122
e 0.50(BSC) 0.020(BSC)
E 2.900 3.100 0.114 0.122
E1 4.750 5.050 0.187 0.199
L 0.400 0.800 0.016 0.031
0 0° 6° 0° 6°
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DGDO506A Series
Half-bridge Gate Driver with Programmable Deadtime

Revision History

Rev. Change Date

V1.0 Initial version 3/17/2023

Important Notice

JSMSEMI Semiconductor (JSMSEMI) PRODUCTS ARE NEITHER DESIGNED NOR
INTENDED FOR USE IN MILITARY AND/OR AEROSPACE, AUTOMOTIVE OR MEDICAL
DEVICES OR SYSTEMS UNLESS THE SPECIFIC JSMSEMI PRODUCTS ARE SPECIFICALLY
DESIGNATED BY JSMSEMI FOR SUCH USE. BUYERS ACKNOWLEDGE AND AGREE THAT
ANY SUCH USE OF JSMSEMI PRODUCTS WHICH JSMSEMI HAS NOT DESIGNATED FOR
USE IN MILITARY AND/OR AEROSPACE, AUTOMOTIVE OR MEDICAL DEVICES OR
SYSTEMS IS SOLELY AT THE BUYER’ S RISK.

JSMSEMI assumes no liability for application assistance or customer product design. Customers are
responsible for their products and applications using JSMSEMI products.

Resale of JSMSEMI products or services with statements diferent from or beyond the parameters stated
by JSSMSEMI for that product or service voids all express and any implied warranties for the associated
JSMSEMI product or s ervice. JSMSEMI is not responsible or liable for any such statements.

JSMSEMI All Rights Reserved. Information and data in this document are owned by JSMSEMI wholly
and may not be edited, reproduced, or redistributed in any way without the express written consent from
JSMSEMI.

Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc.WWhen designing equipment, refer to the "Delivery Specification” for
the JSSMSEMI product that you intend to use.

For additional information please contact Kevin@ jsmsemi.com or visit www.jsmsemi.com
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