LIIXYS

INTEGRATED CiRcuiTs Division

IXD_614
14-Ampere Low-Side

Ultrafast MOSFET Drivers

Features

* 14A Peak Source/Sink Drive Current

» Wide Operating Voltage Range: 4.5V to 35V

* -40°C to +125°C Extended Operating Temperature
Range

* Logic Input Withstands Negative Swing of up to 5V

* Low Propagation Delay Time

* Low, 10uA Supply Current

* Low Output Impedance

Applications

« Efficient Power MOSFET and IGBT Switching
« Switch Mode Power Supplies

 Motor Controls

» DC to DC Converters

* Class-D Switching Amplifiers

* Pulse Transformer Driver

) ons €3

Ordering Information

Logic

Description

The IXDD614 / IXDI614 / IXDN614 high-speed gate
drivers are especially well suited for driving the latest
IXYS MOSFETSs and IGBTs. Each output can source
and sink 14A of peak current while producing voltage
rise and fall times of less than 30ns. Internal circuitry
eliminates cross-conduction and current
"shoot-through," making the driver virtually immune to
latch up. Low propagation delay with fast rise and fall
times make the IXD_614 family ideal for
high-frequency and high-power applications.

The IXDD614 is configured as a non-inverting driver
with an enable. The IXDN614 is configured as a
non-inverting driver, and the IXDI614 is configured as
an inverting driver.

The IXD_614 family is available in an 8-pin DIP (PI),

an 8-pin Power SOIC with an exposed metal back (SI),
a 5-pin TO-220 (Cl), and a 5-pin TO-263 (YI) package.

Packing

Part Number Configuration Package Type Method Quantity
IXDD614PI 8-Pin DIP Tube 50
IXDD614SI IN L‘[» out 8-Pin Power SOIC with Exposed Metal Back Tube 100
IXDD614SITR N 8-Pin Power SOIC with Exposed Metal Back Tape & Reel 2000
IXDD614Cl 5-Pin TO-220 Tube 50
IXDD614YI 5-Pin TO-263 Tube 50
IXDI614PI 8-Pin DIP Tube 50
IXDI614SI 8-Pin Power SOIC with Exposed Metal Back Tube 100
IXDI614SITR IN —|><>— out 8-Pin Power SOIC with Exposed Metal Back Tape & Reel 2000
IXDI614Cl ' ' 5-Pin TO-220 Tube 50
IXDI614YI 5-Pin TO-263 Tube 50
IXDN614PI 8-Pin DIP Tube 50
IXDN614SI 8-Pin Power SOIC with Exposed Metal Back Tube 100
IXDN614SITR IN —I} out 8-Pin Power SOIC with Exposed Metal Back Tape & Reel 2000
IXDN614Cl 5-Pin TO-220 Tube 50
IXDN614YI 5-Pin TO-263 Tube 50
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LIIXYS

INTEGRATED CiRcuiTs Division

1 Specifications

1.1 Pin Configurations 1.2 Pin Definitions
IXDD614 Pl / Sl IXDD614 CI/YI
Pin Name Description
IN Logic Input
EN Output Enable - Drive pin low to disable output,
and force output to a high impedance state
ouT Output - Sources or sinks current to turn-on or
turn-off a discrete MOSFET or IGBT
oUT Inverted Output - Sources or sinks current to
turn-on or turn-off a discrete MOSFET or IGBT
Vee Supply Voltage - Provides power to the device
Ground - Common ground reference for the
GND :
device
NC Not connected

Note: IXYS Integrated Circuits Division recommends
that the exposed metal pad on the back of the “SI”
package be connected to GND. The pad is not
suitable for carrying current.

1.3 Absolute Maximum Ratings

Parameter Symbol Minimum  Maximum Units
Supply Voltage Vee -0.3 40 Vv
Input Voltage Vins Ven 5 Vce+0.3 Vi
Output Current lout - +14 A
Junction Temperature T -55 +150 °C
Storage Temperature Tsta -65 +150 °C

Unless stated otherwise, absolute maximum electrical ratings are at 25°C

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

Parameter Symbol Range Units
Supply Voltage Vee 4.5t0 35 \Y
Operating Temperature Range Ta -40to +125 °C

R08 www.ixysic.com 3



LIIXYS

INTEGRATED CiRcuiTs Division

IXD_614

1.5 Electrical Characteristics: Ty = 25°C
Test Conditions: 4.5V < V¢ < 35V (unless otherwise noted).

Parameter

Conditions

Symbol

Minimum

Typical

Maximum Units

Input Voltage, High 4.5V < Vo <18V Vin 3.0 - - v
Input Voltage, Low 4.5V < Ve <18V Vi - - 0.8
Input Current 0V<VinsVee I B B +10 vA
EN Input Voltage, High IXDD614 only VENH 2/3V¢c - -
EN Input Voltage, Low IXDD614 only VENL , , 1/3Vee v
Output Voltage, High Vo Vc-0.025 - -
Output Voltage, Low VoL - - 0.025 Y
Output Resistance, High State V=18V, loyr=-100mA Row - 0.4 0.8 o
Output Resistance, Low State V=18V, loyr=100mA RoL . 0.3 0.6
Output Current, Continuous Limited 3?;2::;%9 power Ipc - - +4 A
Rise Time CLoap=15nF, V=18V tR - 25 35
Fall Time CrLoap=15nF, V=18V te ) 18 o5
On-Time Propagation Delay CLoap=15nF, V=18V tONDELAY _ 50 70
Off-Time Propagation Delay CLoap=15nF Veo=18V | torrpELAY - 50 70 ne
Enable to Output-High Delay Time IXDD614 only tENOH - 31 60
Disable to High Impedance State Delay Time IXDD614 only tpoLp - 44 70
Enable Pull-Up Resistor IXDD614 only Ren - 200 - kO
Vee=18V, V=35V - 1 2 mA
Power Supply Current V=18V, Vi\=0V lec B <1 10
Vee=18V, Vin=Vee - <1 10 KA
4 www.ixysic.com R08



LIIXYS

INTEGRATED CiRcuITs Division IXD_614

1.6 Electrical Characteristics: T = - 40°C to +125°C
Test Conditions: 4.5V < V¢ < 35V.

Parameter Conditions Symbol Minimum Maximum Units

Input Voltage, High 4.5V < Vo <18V VIH 3.3 - v
Input Voltage, Low 45V < Vo <18V ViL . 0.65
Input Current 0V<VinsVee I . +10 uA
Output Voltage, High - VoH Vcc-0.025
Output Voltage, Low - VoL - 0.025 v
Output Resistance, High State Vee=18V, lgyr=-100mA Ron . 15 0
Output Resistance, Low State Voe=18V, lgyr=100mA RoL - 1.2
Output Current, Continuous Limited gi);g;:l:;?]e power Ioc +1 A
Rise Time CLoap=15nF, V=18V tg - 50
Fall Time CLoap=15nF, Vgo=18V te - 40
On-Time Propagation Delay CLoap=15nF Vee=18V | tonpeLay - 90
Off-Time Propagation Delay CLoap=15nF V=18V | torrpeay - 90 "
Enable to Output-High Delay Time IXDD614 only teNOH - 75
Disable to High Impedance State Delay Time IXDD614 only tpoLp - 85

Vee=18V, V=35V - 3 mA
Power Supply Current V=18V, Vi\=0V lcc . 150

V=18V, ViN=Vec . 150 HA
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LIIXYS

INTEGRATED CircuiTs Division IXD_614

1.7 Thermal Characteristics

Package Parameter Symbol Rating Units
Cl (5-Pin TO-220) 36

Z: E:E:: E::J)er 50(0) Thermal Impedance, Junction-to-Ambient 0y 18255 °C/W
Yl (5-Pin TO-263) 46

Cl (5-Pin TO-220) 3

Sl (8-Pin Power SOIC) Thermal Impedance, Junction-to-Case 0)c 10 °C/W
Yl (5-Pin TO-263) 2

2 Performance

2.1 Timing Diagrams

2.2 Characteristics Test Diagram

IN Vee  OUT

L EN D Tektronix

v GND Current Probe

l Ciono 6302
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LIIXYS

INTEGRATED CirRcuiTs Division IXD_614
3 Block Diagrams & Truth Tables
3.1 IXDD614 3.3 IXDN614
D Vcc VCC
}_
N N
IN D—lb . }_‘n— =
t—L] our IN D—Do—« o[ ] out
D_{’i
[
— —
|
EN [ ] L—{"] eND -
——{ ] aND
IN EN out IN ouT
0 1 oropen 0 0 0
1 oropen 1 1
X 0 Z
3.2 IXDI614
:’—EI Veo
IN D—{b—o :’—D ouT
:‘—D GND
IN ouT
0
1
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INTEGRATED CiRcuiTs Division

IXD_614

4 Typical Performance Characteristics

Rise Time vs. Supply Voltage
(V,=0-5V, f=10kHz, T ,=25°C)

Fall Time vs. Supply Voltage
(V,=0V-5V, {=10kHz, T,=25°C)

Rise & Fall Time vs. Temperature

(V,=0-5V, f=10kHz, C =3.6nF,V =18V)
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—_ toﬁrmr //
£ 200 i g4 Zes L
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5 | 8120 & 60 v —
3 150 8 a // Loy
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Supply Voltage (V) Input Voltage (V) Temperature (2C)
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INTEGRATED CiRcuiTs Division

Supply Current vs. Load Capacitance
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INTEGRATED CiRcuiTs Division

IXD_614
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LIIXYS

INTEGRATED CiRcuITs Division IXD_614

5 Manufacturing Information
5.1 Moisture Sensitivity

All plastic encapsulated semiconductor packages are susceptible to moisture ingression. IXYS Integrated

Circuits Division 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
IXD_614S1/1XD_614PI IXD_614Cl MSL 1
IXD_614YI MSL 3

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

A

5.3 Soldering Profile

Provided in the table below is the Classification Temperature (T) of this product and the maximum dwell time the
body temperature of this device may be (T¢ - 5)°C or greater. The classification temperature sets the Maximum Body
Temperature allowed for this device during lead-free reflow processes. For through-hole devices, and any other
processes, the guidelines of J-STD-020 must be observed.

Device Classification Temperature (T¢) Dwell Time (t,) Max Reflow Cycles

IXD_614Cl 245°C 30 seconds 1
IXD_614YI 245°C 30 seconds 3
IXD_614PI 250°C 30 seconds 3
IXD_614SI 260°C 30 seconds 3

5.4 Board Wash

IXYS Integrated Circuits Division 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 flux or solvents that are Chlorine- or Fluorine-based.

R vons €3
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INTEGRATED CiRcuiTs Division

IXD_614

5.5 Mechanical Dimensions

5.5.1 Sl (8-Pin Power SOIC with Exposed Metal Back)

0.31/0.51
. 0032/0.3%0) PCB Land Pattern
| Bx 060
T HHEAEH TOP VIEW 0gQA BOTTOM VIEW o247 [~
r 00 Uless
|
5.80/6.20 A 205/2.41
0.228/0.244 3.80/4.00 S T
( ) @) (0150 /0.157) (0'081;0'095) 385 223
| (0.152) (0‘(388)
i A M EH
PIN#T__|1.27 | - 3.31/381 | D D
1.25 MIN g (0.130/ 0.150) o
(0.049 MIN) .
(0.140)
1TOMAX —480%3.00—. A 004/ 85%0)
(0.067 MAX) 0.189/0.197 08
GAUGEPLANE-[E'_-_. }[6 )i! ] o
1 _—L — ASE/’(I'INGF’L/\NE T —’l 040/1.27 %
0/0‘15] E Sots 8- 0° (0.016/0.050)
(0/0.008)  Notes:

1. Controlling dimension: milimeters.
2. All dimensions are in mm (inches).

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

ADimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed 0.15mm per end.
& Dimension does not include interlead flash or protrusion. Interlead flash or protrusion shall not exceed 0.25mm per side.
6. The exposed metal pad on the back of the package should be connected to GND. It is not suitable for carrying current.

7. Lead thickness includes plating.

5.5.2 Sl Package Tape & Reel Information

Embossment

330.2 DIA.
#7(13.00 DIA.) @ @ @ @ @ @
TR, [ a7 [ w200
ape Thickness =120
0.102 MAX. g E () ) ( )
(0.004 MAX.)
ol
|
K= 210 A =6.50__‘ P1-8.00
*(0.083) ™ (0.256) (0.315)
Dimensions
—— User Direction of Feed ——pp - T—
(inches)

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

12
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LIIXYS

INTEGRATED CiRcuITs Division IXD_614

5.5.3 YI (5-Pin TO-263)

E N INCH
(Note 2) SYMBOL Wi | WAX | MN | MAX
f——El— A 4064 | 4.826 | 0.160 | 0.190 Recommended PCB Pattern
- E3— AT | 0000 | 0254 | 0.000 | 0.010
T ) b 0508 | 0.991 | 0.020 | 0.039 %10-75
02 { bl | 0508 | 0.889 | 0.020 | 0.035 (0423)
{ ) S ¢ | 0381 | 0737 | 0.015 | 0.029 LL
5 D1 of | 0.381 | 0584 | 0.015 | 0.023 o5
@ | 1143 | 1651 | 0.045 | 0.065
(Note 2) ; D | 8382 | 9652 | 0.330 | 0.380 o 00 === T
H ] D1 | 6.858 | 7.700 | 0.270 | 0.303 (0.331)
) | * D2 | 1.358 | 1.562 | 0.053 | 0.062 |
: E | 9652 | 10.668 | 0.380 | 0.420 805
Pin 1 dlild Ef | 6223 | 8000 | 0.245 | 0.315 317y 10,
Indicator ik E3 | 509 | 6.869 | 0.200 | 0.270 3.80 (0.413)
| e 1.702BSC 0.067 BSC (0.150)
edx - - I b s H | 14.605 | 15.675 | 0.575 | 0.625 |
L | 1778 | 2794 | 0070 | 0.110 NNl
* Circular feature will be L1 | 1000 | 1676 | 0.039 | 0.056 1.05 702
present on devices L3 0.254BSC 0010 BSC (0.041) oo "10.067)
LA with the R 0.460TYP 0.018TYP
2 Optional Tip Lead Form. F:)‘ 0506‘ TYPB\, ?-02 TYP8" Dim;r:;ions
_,,E (inches)
oL SECTION:CC
JEDECTO-263 (Note 3) [ b1——
Optional Tip Lead Form T .
¢ || BASE METAL|| ct

b L NOTES:
1. Reference JEDEC TO-263 Type “BA”.
2. Dimension does not include mold flash; mold flash
shall not exceed 0.127mm (0.005 inch) per side.
3. Minimum plating: 1000 microinches.
4. Controlling dimension: millimeters.

55.4 Cl (5-Pin T0-220)

'_(9(5635820- D 9,652 - 10.668
1127 B 380 - 0. o -10668 _ |
(8.005 ng) (0:380 - 0.420)
\ : i
\ 2540 -3.048
(0:100 - 0:120) 3
B W et S 5842-6858 [ -- -
0.230 - 0270 7.550 - 8.100
: 03553 ( ) . (0297 - 0:319)
14.224 - 16,510 i ; \
(0.560 - 0.650) @ _‘l :
: 8.382-9.017 6.300 - 6.700 : 1(5 1% - 8 ng;?
f (0.330 - 0:355) (0.248 - 0264) % : ’ l ’
; ;
: . 6.858-8890 ]
E THERMAL PAD (02270 - 0:350)
RHRHEHE 2022 -2921 A EHRHEHEE
HEHEHEHEE (0.080 - 0.115) HRE . 0o
ETL e R
2700-14732 |1 (] |1 [i(HLEY —||-—0.356- 0.610 HRHBHRHRE
{0.500 - 0.580) HEHEHEHEE (0.014 - 0.024) HEHBHEHEE
i URURURY |¢ | WAURURORY
- 0.381 - 1.016 5x T
17024xBSC 0 i T 1015 - 0.04 SECTION C-C
BEEEEEE oo o PLATING 0.381-1.016 BASE METAL
[]0:3816D[B]A @) [— (©015-0040) —] o
Dimensions
mm
’ L t (inches)
0.356-0.610 0.356 - 0559
(0.014 - 0.024) (0.014 - 0.022)
1 ]
. 0381-0.965 |
(0:015- 0.038)
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IXD_614

555 Pl (8-Pin DIP)

— 11
INFAWAW

(0.250 + 0.005)

'
PR YAAYAY
Pin 1
0.457 + 0.076
(0.018 + 0.003)
4.064 TYP
(0.160)

N \, 0.813 + 0.102
(0.032 = 0.004)

; 7.620 + 0.254
) (0.300 = 0.010)

3.302 + 0.051
(0.130 + 0.002)

PCB Hole Pattern

8-0.800 DIA. 2.540 + 0.127
(8-0.031 DIA.) (0.100 + 0.005)

‘1"|"

Dimensions
mm
(inches)

For additional information please visit our website at: www.ixysic.com

IXYS Integrated Circuits Division makes no representations or warranties with respect to the accuracy or completeness of the contents of this publication and reserves the right to make
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products including, but not limited to, the implied warranty of merchantability, fitness for a particular purpose, or infringement of any intellectual property right.

The products described in this document are not designed, intended, authorized or warranted for use as components in systems intended for surgical implant into the body, or in other
applications intended to support or sustain life, or where malfunction of IXYS Integrated Circuits Division’s product may result in direct physical harm, injury, or death to a person or severe
property or environmental damage. IXYS Integrated Circuits Division reserves the right to discontinue or make changes to its products at any time without notice.
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The information below supercedes any previously presented material.

For additional information please visit our website at: https://www.littelfuse.com

1 XYS

A Littelfuse Technology

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 www.littelfuse.com/disclaimer-electronics.



