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FD2004D 24V Half-bridge Gate Driver

1 System Introduction

1.1 Overview

The FD2004D is a half-bridge gate drive IC
designed for driving N-type MOSFETs at high
frequency and speed with integrated bootstrap
diodes. The FD2004D has a built-in under
voltage (UVLO) protection function which
prevents the MOSFET from operating at too low
voltage and improves efficiency. The FD2004D
has built-in pass-through prevention and dead
time settings to prevent the MOSFETs on the high
and low side of the drive from passing straight
through, which can effectively protecting the
power device. The FD2004D integrates the
enable & shutdown functions for simultaneous

shutdown of hi-channel and lo-channel outputs.
1.2 Applications
B Half/full bridge converters

B Double-ended Forward Converters

B Motor drive

1.3 Characteristics

Absolute voltage of suspension: +20V
Built-in bootstrap diode
Supply voltage: 4.4 ~ 16V
Compatible voltages for input logic:
3.3V/5V

VCC undervoltage protection (UVLO)
Built-in dead time

Integrated enable shutdown function

High side output in phase with the input, low
side output out of phase with the input

High and low channel matching

1.4 Packaging

A

DFNB8(3*3)
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1.5 Pinout of the chip

1.5.1 Pin Description

Figure 1-1 Pinout of the FD2004D

Pin number Pin Name Pin Description
1 VB Floating absolute voltage on the high side
2 IN Input
3 EN Enabled switch-off input
4 VCC Supply voltage on low side
5 LO Output on the low side
6 COM Grounding
7 VS Floating offset voltage on the high side
8 HO Output on the high side

Table 1-1 FD2004D DFNg(3*3) 1.5.1 Pin Description

1.6 Circuit block diagram
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Figurel-2 Circuit Block Diagram of FD2004D
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1.7 Typical application circuit

o
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Figure1-3 FD2004D Typical application circuit

Notes:
[1] CI1: Power supply filter capacitor, depending on the circuit, can be selected from 1uF ~ 10uF;
[2] R: Gate drive resistor, resistance value depends on the driven device;

[3] Cas: Bootstrap capacitor. Ceramic or tantalum capacitors should be selected from 0.1pF ~ 10uF.

1.8 Logic Timing Diagram
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Figure 1-4 FD2004D Logic Timing Diagram
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1.9 Test criteria for switching time
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Figure 1-5 FD2004D Test criteria for switching time Diagram

1.10 Test criteria for transmission time matching

\
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Figure 1-6 FD2004D Test criteria for transmission time matching Diagram

1.11 Test criteria for the time shutdown enabling

EN

HO
LO

Figure 1-7 FD2004D Test criteria for the time shutdown enabling Diagram
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2 Package size

2.1 DFN8(3*3)

=
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Top View Bottom View
Figure 2-1 DFN8(3*3) Package Outline Dimensions
Table 2-1 Package Size Table of DFN8(3*3)
Dimensions In Millimeter
Symbol -
Min. Max. Min. Max.
A 0.700/0.800 0.800/0.900 0.028/0.031 0.031/0.035

Al 0.050 0.002

A3 0.203REF 0.008REF
D 2.924 3.076 0.115 0.121
E 2.924 3.076 0.115 0.121
D1 2.300 2.500 0.091 0.098
El 1.600 1.800 0.063 0.071

k 0.200MIN. 0.008MIN.
b 0.200 | 0.300 0.800 | 0.012

e 0.500TYP 0.020TYP
| 0.324 | 0.476 0.013 | 0.019
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3 Ordering Information

Table 3-1 Model Options

Model number Form of package Marking Packaging Quantity
FD2004D DFNS8(3*3) FD2004D Tape & Reel 5000
(Example) (Example) (Example) (Example)
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4 Electrical Characteristics

4.1 Absolute Maximum Ratings

Table 4-1 Absolute Maximum Ratings!"

(Unless otherwise stated, all pins are referenced to COM)

Parameters Symbols Range Unit
Floating absolute voltage on the high

. Vs -0.3~24 \%
side
High-side floating offset voltage Vs Vg-16 ~VB + 0.3 v
High-side output voltage Vo Vs-0.3~VB+0.3 v
Low side supply voltage Vee -0.3~16 v
Low-side output voltage Vio -0.3~Vee+0.3 v
Logic input voltage (IN, EN) Vin -0.3~6.5 v
Range of offset voltage swings dVy/dt <50 V/ns
Power consumption @Ta <

prion @Ta =1 ppng PD 25 w

25°C
Thermal resistance of the
. . . DFNS RthJA 50 °C/W
Jjunction to environment
Junction temperature range T; <150 °C
Environmental temperature of operation Ta -40 ~ 125 °C
Temperature range for storage Tstg -55~150 °C

Notes:

[4] Voltage exceeding the absolute maximum rating may damage the chip;

[5] In any case, do not exceed the PD.
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4.2 Recommended Operating Conditions
Table 4-2 Recommended Operating Conditions

(All voltages are referred to COM)

Parameters Symbols Minimum Maximum Unit
High-side floating absolute voltage Vs Vs+4.4 Vs+ 16 \Y
Floating offset voltage on static high side Vsn -3 20 A%
High-side output voltage Vho Vs Vs A%
Low-side supply voltage Vee 44 16 v
Low-side output voltage Vio 0 Vee v
Logic input voltage (IN, EN) Vin 0 6.0 \Y
Environmental temperature Ta -40 125 °C

4.3 Electric parameters
Table 4-3 Global Electrical Characteristics

(Ta=25°C, VCC = 15V, unless otherwise specified)

Parameters Symbol Test Condition Minimum | Typical | Maximum | Unit
Power supply current
VCC operating voltage range Vee 4.4 -- 16 v
VCC static current Ioce Ven=0V -- 0.56 0.8 mA
Leakage currents in suspended
ILK VB= Vs= 20V -- 0.1 5.0 }LA
power
Input IN/EN
Hi-level  input  threshold
Vi 2.7 22 -- \%
voltage
Lo-level input  threshold
Vi -- 1.4 0.8 \%
voltage
Hi-level input bias current Tinven+ Vinen=5V -- 65 100 pA
Lo-level input bias current Inven- Vinen= 0V -- -- 2 HA
UVLO
VCC opening voltage for
] Vecuv+ 34 39 4.4 Vv
undervoltage protection
VCC switch-off voltage for
. Veeuv- 3.2 3.7 4.2 \Y%
undervoltage protection
VCC hysteresis voltage for
. Vecuva - 0.2 - \Y%
undervoltage protection
Bootstrap diode
VF1 Is=10mA 0.75 \Y
Forward voltage
A\ Is=50mA 0.95 \Y
High-end output
High-level output voltage | Vomn | Io=-100mA ~ | 02 | o036 v

REV_0.4 10 www.fortiortech.com
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Parameters Symbol Test Condition Minimum | Typical | Maximum | Unit
Low-level output voltage Voru Io=100mA -- 0.1 0.18 v
High-level output short-circuit
Tonn Vo=0V 2.0 3.2 -- A
pulse current
Low-level output short-circuit
IOLH V0:12V 20 30 - A
pulse current
Low-end output
High-level output voltage Vout Io=-100mA -- 0.2 0.36 v
Low-level output voltage VoL Io=100mA -- 0.1 0.18 v
High-level output short-circuit
Tono Vo=0V 2.0 32 -- A
pulse current
Low-level output short-circuit
593 Vo= 12V 2.0 3.0 -- A
pulse current
Switching time parameters
Transmission time of the
. ton - 80 -- ns
output rising edge
Transmission time of the
. tofr -- 40 -- ns
output falling edge
Deadtime DT -- 50 -- ns
Transmission time of the
- tr CL: 3000pF - 45 - ns
output rising edge
Transmission time of the
) te CL=3000pF -- 40 -- ns
output falling edge
High and low-side delay
. MT - - 30 ns
matching
Delay time for enabling
tsd -- 40 -- ns
shutdown
REV_0.4 1 www.fortiortech.com
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5 Copyright Notice

© Fortior Technology (Shenzhen) Co., Ltd. All Rights Reserved.

Fortior Tech reserves the right to make changes in the products (including circuits, standard cells and/or

software) described or contained herein to permit

improvements in the product design and/or performance. The information contained herein is intended for
general use by our customers. Our customers should ensure that appropriate actions are taken to prevent their
use of our products from infringing upon any patents. It is the policy of Fortior Tech to respect the valid
patent rights of third parties and not to infringe upon or assist others to infringe upon such rights.

This document is copyrighted by Fortior Tech. You may not reproduce, transmit, transcribe, store in a retrieval
system, or translate into any language, in any form or by any means (electronic, mechanical, magnetic, optical,
chemical, manual or otherwise) any part of this document without the expressly written permission from

Fortior Tech, nor may you alter or delete any copyright notice or other statements in a copy of the document.

Fortior Technology (Shenzhen) Co., Ltd.

Room 203, 2/F, Blk. 11#, Keji Central Road 2, Software Park, High-Tech Industrial Park, Nanshan District,
Shenzhen,

China 518057

Tel: 0755-26867710

Fax: 0755-26867715

URL: www.fortiortech.com.

© Fortior Technology (Shenzhen) Co., Ltd. All Rights Reserved.
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