IXD704

4 A Dual Low-Side MOSFET Driver

Features

® Dual 4 Ay sink/source output current (or 8 Apy if
paralleled)

+14V to +35V supply voltage range
TTL/CMOS compatible logic inputs

UVLO, independent Enable inputs

Latch-up protected to 4 Ag¢

Applications

Efficient power MOSFET and IGBT switching
Switch mode power supply

Motor control

DC to DC converter

Class-D switching amplifier

Pulse transformer driver

Ordering Information

Low-Side Gate Driver Datasheet

Description @ “QHS

The IXD704 family of dual high-speed gate drivers are
especially well suited for driving the latest MOSFETs and
IGBTs. Each of the two outputs can source and sink 4 A of
current while producing voltage rise and fall times of less
than 16ns. The output of each driver is virtually immune
to latch up, while proprietary circuitry eliminates cross
conduction and current “shoot-through.” Low propagation
delays and fast, matched rise and fall times make the
IXD704 family ideal for high frequency and high-power
applications.

The IXD704 is available as a dual non-inverting driver, a
dual non-inverting driver with independent enables, a dual
inverting driver, and a dual driver with one inverting and one
non-inverting output.

The IXD704 family is available in 8-pin narrow SOIC (N),
8-pin narrow SOIC and thermally enhanced 8-pin narrow
SOIC with an exposed bottom-side pad (NE), and 8-pin DFN
(M) packages.
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IXD704

1 Specifications

1.1 Package Pinout

IXD704DM

IXD704DN/DNE

NC NC

OUTA OUTA
Vrc

ouTB ouTB

IXD704N

OUTA

ouTB

1.3 Absolute Maximum Ratings

Low-Side Gate Driver Datasheet

1.2 Pin Description

Name | PinType Description
INA Logic |Channel A non-inverting
INA Input  |Channel A inverting
INB Logic |Channel B non-inverting
INB Input  |Channel B inverting
ENA Logic |Channel A Enable: Drive pin low to
Input  |force Channel A output off (Low).
ENB Logic |Channel B Enable: Drive pin low to
Input  |force Channel B output off (Low).
Channel A: Sources and sinks current to
OUTA | Output turn a discrete MOSFET or IGBT on and off
Channel B: Sources and sinks current to
OUTB | Output turn a discrete MOSFET or IGBT on and off
Vee Power |Supply Voltage
GND Power |Ground
Not shown.
The exposed bottom side pad is for thermal
PAD Thermal |management of the M and NE packages and
should be connected to GND.
The pad is not suitable for carrying current.

Value .
Parameter Symbol Minimum Maximum Units

Supply voltage Vee -0.3 40 v
Output voltage (OUTA, OUTB) Vour -0.3 Vee+0.3
Output pulsed current (0.5 ps) lour — +5 A
Output reverse bias latch-up protection (0.5 us) lrey — +4 A
Input voltage (INA, INA, INB, INB, ENA, ENB) Viu Ven -5 Vee+0.3 %
Junction temperature T, -40 +150 oC
Storage temperature Tera -65 +150
Package power dissipation, DFN-8_EP Po — 3.57 W
Package power dissipation, SOIC(N)-8 Po — 1.04 W
Package power dissipation, SOIC(N)-8_EP Po — 1.47 W
ESD capability (HBM) Veso — +3 kV

Absolute maximum electrical ratings are at 25°C and voltages are referenced to the GND terminal.

Absolute maximum ratings are stress ratings. Stresses in excess of these ratings can cause permanent damage to the device.
Functional operation of the device at conditions beyond those indicated in the operational sections of this data sheet is not

implied.

1.4 Recommended Operating Conditions

Value )
Parameter Symbol Minimum Maximum Units
Supply voltage Vee 14 35
Output voltage Vour GND Vee v
Input voltage Vi GND Vee
Input switching frequency f 0 1 MHz
Operating ambient temperature Ta -40 +125 °C
3 OlLittelfuse, Inc.
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IXD704

1.5 Electrical Characteristics

Unless other noted, electrical characteristics are specified at: V=15V, V=5V, V=0V, —40°C<T,<+125°C, and all voltages
are referenced to the GND terminal.

Low-Side Gate Driver Datasheet

Typical values are characteristic of the device at T,=25°C and are the result of engineering evaluations. They are provided for

informational purposes only and are not part of the manufacturing testing requirements.

1.5.1 Supply
(Vee)
.. Value )
Parameter Conditions Symbol Minimum Typical Maximum Units
Supply current Vour =0V leco — 16 2 mA
Vour=Vee leca n —_ 1.6 2
UVLO Off threshold
IXD704 Ve rising v — 12.5 14
IXD704xA e ceuvr — 9.5 10.5
UVLO On threshold
Vew e T a5 =]
UVLO hysteresis
IXD704 . v 1 1.5 —
IXD704xA ceuv-s 0.75 1 —
1.5.2 Logic Inputs
(INA, INA, INB, INB, ENA, ENB)
.. Value i
Parameter Conditions Symbol Minimum Typical Maximum Units
Logic low voltage — Vi — — 0.8
Logic high voltage — Viu 2.4 — — V
Input hysteresis — VN hys — 0.5 —
Input pull down current (INx) Vin=+0.8V I 10 — —
Viy=+5V liNGes) — 90 120
Vin=+15V, V) =+35V ings1s): linceas - 90 120
Input pull up current (INx) Vg=0V [ — 65 100 A
Vi=+2.4V I 10 — —
Enable pull up current Ven=0V leno) — 65 100
Vey=+2.4V L en 10 — —
Input negative bias current Viy=-5 linis) — -1.4 -2 mA
Input open circuit voltage INx=ENx=0Open Vinoc — 3.3 — V
1.5.3 Gate Drive Outputs
(OUTA, OUTB)
s Value )
Parameter Conditions Symbol Minimum Typical Maximum Units
Peak output current C.=0.47pF, f=1kHz lour — +4 — A
Miller Plateau current Vour=5V lour — +4 —
High level output voltage lour=—100mA Vou — Vee—0.1 — v
Low level output voltage lour=100mMA VoL — 0.06 —
Output high on-resistance lour=—100mA Ron — 1.3 2.5 Q
Output low on-resistance lour=100mA Rol — 1.1 2
4 OlLittelfuse, Inc.
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IXD704

1.6 Switching Characteristics

Low-Side Gate Driver Datasheet

Unless other noted, timing characteristics are specified at: V=15V, V4 =3V, V,, =0V, f,y=100kHz, D=50 %,
C,=1nF -40°C<T,<+125°C, and all voltages are referenced to the GND terminal.

Parameter Conditions Symbol — Va-lue = Units
Minimum Typical Maximum
Ehable propagatign delay . o en . 35 65
Disable propagation delay TonL en
Turn-on propagation delay
Non-inverting driver o ; o 35 65
Inverting driver pLH 28
Turn-off propagation delay
Non-inverting driver . ; o 35 65 ns
Inverting driver pHL 28
Turn-on rise time — 1, — 9 16
Turn-off fall time — 1 — 8 14
Propagation delay matching (IN, EN) | torin = torns | R o 9 4
(IXD704D, IXD704l, IXD704N only) | tora = o s | PM
Minimum input pulse width — tpw 50 — —

1.6.1 Timing Diagrams

1.6.2 Characteristics Test Diagram

VCC
0.1 pFi 10 ui
ENA  Veo N N
ENB OUTA
INA ouTB * *
e GND *Tektronix
J CLO/—\DW CLOADZ Curr%gtozr()be
\/IN
I N
1.7 Thermal Characteristics
Parameter Package Symbol Rating Units
M DFN-8_EP 35
Thermal resistance, Junction to Ambient |NE SOIC(N)-8_EP 0,5 85
N SOIC(N)-8 120 K/W
Thermal resistance, Junction to Case M DFN-8_EP 0 4.96
' NE SOIC(N)-8_EP e 10

WA Littelfuse
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IXD704

2 Block Diagrams and Logic Tables

2.1 1XD704D: Dual Non-Inverting with Enables

3av %;T
ENA [ —
2T D o
O ; > %%—D

ouTB
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2.2 1XD704I: Dual Inverting

Vee
3.3V J
©

INA [] b :%D OUTA

4

—

iNB [ ] > }—D ouTB

.
UL

Eae8

|

Logic Table
IN# EN# | UVLO? | OUT#
o’ 0
’I 1
1 0 1
0
X X 1 0

Notes:
# = A or B. Drivers are independent, inputs of one driver

Logic Table
IN# | UVLO? | OUT#
0 1
17 0
X

Notes:

# = A or B. Drivers are independent, inputs of one driver
do not affect the output of the other driver.

" Or floating (open)

do not affect the output of the other driver.

2 UVLO =0: Device active

" Or floating (open)
2 UVLO =0: Device active
UVLO=1: Device disabled

UVLO=1: Device disabled

WA Littelfuse
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IXD704 Low-Side Gate Driver Datasheet

2.3 IXD704F: A Inverting, B Non-Inverting 2.4 1XD704N: Dual Non-Inverting

Vee Vee

]
.ﬂl}D A%D

1

cc

o

o
INg H%—D ouTs INg H}—D outs

il

Channel A Logic Table Logic Table
INA | UVLOZ | OUTA IN# | UVLOZ | OUT#
0 1 0’ 0
- 0 ¥ 0 /-
17 0 1 1
X 1 0 X 1 0
Notes:
Channel B Logic Table # = A or B. Drivers are independent, inputs of one driver
do not affect the output of the other driver.
INB UVLO? | OUTB " Or floating (open)
Y 0 2UVLO=0: Device active
] 0 - UVLO =1: Device disabled
1 1
X 1 0

Notes:

" Or floating (open)

2 UVLO =0: Device active
UVLO=1: Device disabled

OlLittelfuse, Inc.
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IXD704

3 Performance Data

Unless otherwise noted V. = 15V, T,=25 °C, and values are typical.
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Operating Supply Current vs. Temperature
(Outputs Switching)
(Vge =15V, f =100 kHz, C|_ = 1 nF)
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Rise and Fall Times vs. Temperature Channel A
(Input=0-3V, f=100 kHz, Vcc =15V, C| = 1nF)
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Resistance Rop, (Q) Propagation Delay Matching, (ns) Enable Delay Time, (ns)
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Propagation Delay Matching (Enable) vs.
Temperature
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IXD704 Low-Side Gate Driver Datasheet

4 Manufacturing Information

4.1 Moisture Sensitivity

All plastic encapsulated semiconductor packages are susceptible to moisture ingression. Littelfuse classifies its

plastic encapsulated devices for moisture sensitivity according to the latest version of the joint industry standard,

IPC/JEDEC J-STD-020, in force at the time of product evaluation. We test all of our products to the maximum conditions
set forth in the standard, and guarantee proper operation of our devices when handled according to the limitations and information
in that standard as well as to any limitations set forth in the information or standards referenced below.

Failure to adhere to the warnings or limitations as established by the listed specifications could result in reduced product
performance, reduction of operable life, and/or reduction of overall reliability.

This product carries a Moisture Sensitivity Level (MSL) classification as shown below, and should be handled according to the
requirements of the latest version of the joint industry standard IPC/JEDEC J-STD-033.

Device Moisture Sensitivity Level (MSL) Classification
IXD704, all versions MSL 1

4.2 ESD Sensitivity
‘ This product is ESD Sensitive, and should be handled according to the industry standard JESD-625.

Az

4.3 Soldering Profile

Provided in the table below is the IPC/JEDEC J-STD-020 Classification Temperature (T.) and the maximum total dwell time
(T = 5 °C). The device's body temperature must not exceed the Classification Temperature at any time during reflow soldering
processes.

Device Classification Temperature Dwell Time Max Reflow Cycles
(Te) (tp)
IXD704, all versions 260°C 30 seconds 3

4.4 Board Wash

Littelfuse recommends the use of no-clean flux formulations. Board washing to reduce or remove flux residue following the
solder reflow process is acceptable provided proper precautions are taken to prevent damage to the device. These precautions
include but are not limited to: Using a low pressure wash and providing a follow up bake cycle sufficient to remove any moisture
trapped within the device due to the washing process. Due to the variability of the wash parameters used to clean the board,
determination of the bake temperature and duration necessary to remove the moisture trapped within the package is the
responsibility of the user (assembler). Cleaning or drying methods that employ ultrasonic energy may damage the device and
should not be used. Additionally, the device must not be exposed to halide flux or solvents.

0 yons €3

OlLittelfuse, Inc.

. o 11 . . h .
% thtelfuse Specifications are subject to change wglz:og}gr}gg(z:g

IXD704_RO1



IXD704 Low-Side Gate Driver Datasheet

4.5 Mechanical Dimensions

4.5.1 N Package: SOIC(N)-8

AI I——(OOO ;8;88;0) PCB Land Pattern
X
— TOP VIEW 155
H H H H (0.061)
5.80/ 6.20 See Note 5 s
0.228/0.244 3.80/4.00 .
( ! ) O (0.150 / 0.157) (0.148)
SN oy D D D D
0.05 4 po.eo
MIN 6x (0.024)
(© 670 NIN)
See Note 4
1.75 MAX
~—4.80/5.00 0.10/0.25
(0.069 MAX) (51897 0.197) A (06047 :0707
Fo ooy £
f A GAUGE PLANE S} —
- —==5= 570 SEATING PLANE ~] 040/ 127
0.10/0.25] (0.004) \ - - od0/1.
(0.004/0.010) 8°-0 (0.016 / 0.050)

Dimensions

MIN / MAX
Notes:
1. Controlling dimension: millimeters.
2. All dimensions are in mm (inches).
3. This package conforms to JEDEC Standard MS-012, variation AA, Rev. F
4. Dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

exceed 0.15 mm per end.

5. Dimension does not include interlead flash or protrusion. Interlead flash or protrusion shall not exceed 0.25 mm per side.
6. Lead thickness includes plating.
4.5.2 NE Package: SOIC(N)-8_EP
PCB Land Pattern
(0612 8:320) 0,60
j Iﬁ RS (0.024)1 [~

— BOTTOM VIEW 1.55

HHHH TOTV'EW HHH A (0.361)
5.80 / 6.20 See Note & 3.85 223
0.228/0.244 . . ’ (
( ) O (0.150/0.157) (0.152) (0.088)
2.05/2.41
H Hfl ijl H (0.081/0.095) H H [ D D ]
1.25 MII\FI‘IN 1*”)2()75'* 2.81/3.30 le_ 3.055 _,]
(0.049 MIN) 6x (0.111/0.130) (0.120)
0 MAX See Note 4
0.067 MAX ~—4.80/5.00 — 0.10/0.25
( ) (0.189/0.197) A (0.004 / 0.010)
0.25 /)
l A Fo.om) { .
GAUGEPLANE!{.._. [T J\C, |
- . 0.10 | SEATING PLAN
0/015 =[(8384) g L(of%ﬁ‘é’/’ 3:580)
(0/0.006) Dimensions

Notes:

MIN / MAX
1. Controlling dimension: millimeters.

2. All dimensions are in mm (inches).

3. This package conforms to JEDEC Standard MS-012, variation BA, Rev. F

4. Dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per end.

. Dimension does not include interlead flash or protrusion. Interlead flash or protrusion shall not exceed 0.25 mm per side.

. The exposed metal pad on the back of the package should be connected to GND. It is not suitable for carrying current.

Lead thickness includes plating.
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IXD704 Low-Side Gate Driver Datasheet

4.5.3 Tape and Reel Information for N and NE Packages

330.2 DIA.
#"(13.00 DIA.) ® ®©® ® & @ @
Top Cover (- o) W=12.00
TapeThickness E © E (0.472)
0.102 MAX. o - <) )
(0.004 MAX.)
=l b
. A0=6.50_| P1=8.00
(0.256) (0.315)
Dimensions
_ User Direction of Feed —p» mm
Embossed Carrie (inches)

Embossment NOTE: Tape dimensions not shown comply with JEDEC Standard EIA-481-2

13 OlLittelfuse, Inc.
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IXD704 Low-Side Gate Driver Datasheet

4.5.4 M Package (DFN-8_EP)

. A
[ JUUU 1.
K3 K
1
E E2
A
- e OO0 | Nossws
\ Pin 1 \ p2 _ Pin1

£
44_1_:\:4:1__\_D_D;f |
Pin 1 | - . l— 1 [2)0.08 MAX[C

A1 A3 SEATING PLANE Recommended Land Pattern

3.25

VALUE
SYMBOL | MIN. [NOM.|MAX.

A 0.70]0.75| 0.80

Al 0.00] 0.02 | 0.05

A3 0.203 REF
0.25| 0.30| 0.35
3.90 | 4.00 | 4.10
3.15| 3.20 | 3.25 2.95 2.45
3.90 | 4.00 4.10
235|240 245
.65 BSC
0.40 | 0.45| 0.50 g

SR 40000

Pin u L
Notes: 0.32

1. All dimensions are in millimeters.

2. Dimension”b"” applies to metallized terminal and is measured between 0.15 mm
and 0.30 mm from the terminal tip.

3. Coplanarity applies to the exposed heat sink pad as well as the terminals.

o

Ao |BmQ|o|o

4.5.5 Tape and Reel Information for M Package

?15+0.1/-0.0
, 330TYP DIA. 8.00~= @ 1.50 MIN
2.00+0.05 See Note 4 1.75+0.10
4.00 See Note 2 F"’A { —{l=— 0.30£0.05

Top Cover *(ooé‘é o‘oé o1y

TapeThickness

0.052TYP 5:50+0.05

= See Note 4 R0.3 MAX
BO=4.35\ ~ }}%r 1@* *@( *@ 120£03 —F '

v S
LKO:'].‘IO

User Direction of Flow _
Section A-A

=

A0=4.35 - -

Notes:

All dimensions are in millimeters

10 sprocket hole pitch cumulative tolerance: +0.2

Camber in compliance with EIA 481

Eo?:ket position relative to sprocket hole measured as true position of pocket, not pocket
ole

Tolerances, unless otherwise noted:

1 Place: +0.2

2 Places: +£0.10

Embossment

o pwns

Disclaimer Notice - Information furnished is believed to be accurate and reliable. However, users should independently evaluate the suitability of and test each product selected for their
own applications. Littelfuse products are not designed for, and may not be used in, all applications. Read complete Disclaimer Notice at https://www.littelfuse.com/disclaimer-electronics

fi .
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