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Description

The ZXGD3102 is intended to drive MOSFETs
configured as ideal diode replacements. The
device is comprised of a differential amplifier
detector stage and high current driver. The
detector monitors the reverse voltage of the
MOSFET such that if body diode conduction
occurs a positive voltage is applied to the
MOSFET s Gate pin.

Features

« Tum-off time typically 105ns
« 180V blocking voltage

« Proportional Gate drive

« 24 Source, 5A Sink driver

« Ve Range 5-15V

« Low component count

Pin out details

Once the positive voltage is applied to the Gate
the MOSFET switches on allowing reverse current
flow. The detectors’ output voltage is then
proportional to the MOSFET Drain-Source reverse
voltage drop and this is applied to the Gate via the
driver. This action provides a rapid tum off as
current decays.

Applications

« High Side <OR'ing 'diode replacefnent for
ServersComputer

« Low 4Side OR’ing diode yreplacement for
Telecoms

« Ideal'diode’applications

Typical Configuration
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Absolute maximum ratings

Parameter Symbol Limit Unit
Supply voltage' Vec 15 v
Continuous Drain pin voltage’ Vo -3 t0180 Vv
GATEH and GATEL output Voltage' Vg SBtoVeo +3 W
Driver peak source current lsource 4 A
Driver peak sink current lsini T A
Reference current lrer 25 MmA
Bias voltage Ves Ve W
Bias current lgias 100 m&
Power dissipation at T, =25°C Po 500 vy
Operating junction temperature T -40 to +150 G
Storage temperature Tatg 5010 +150 °C
Motes:

1. All voltages are relative to GND pin

Thermal resistance

Parameter Symbol Value Unit
Junction to ambient [*) Raa 250 CIW
Junction to case () Reasc 54 AW
Notes:

(*) Malnted omminimum 1oz copper on FR4 PCB in still air conditions

(T)Junction to solder point at the end of the lead S and &6

ESD Rating

Model Rating Unit

Human body 4 000 W

Machine 400 \
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DC Electrical characteristics at T, = 25°C;
Ve = 10V Reas = 3.3k0; RHEan-gm

Parameter Symbol Conditions Min. | Typ | Max. | Unit
Input and supply characteristics
Vo =-100m Y - 24 -
Operating cumrent loe ma
Vp = 0V - | 52 -
Gate Driver
Turn-off Threshold Voltage(**) vi e =1v. (4 =0 | o4 0 .
Voo | vp> ov, (+) -1 058, ] A
GATE output voltage (**) Vg =-60mV, (1) A1 7 _
Vp =-80mV, () 6.5 8.5 - v
s Mooy o go | @ -
Vp =-140mV, ) 85| 94 -
GATEH peak source cument leougee | Ven= 1V 2 - A
GATEL peak sink current lsnx | VoL SEY § - - A
DC Electrical Characteristics at T, = 25°C;
Vg = 10V; Reias = 3.9KO; Rper=3.9k0
Parameter Symbal Conditions Min. | Typ | Max. | Unit
Input and supply characteristics
VY.< -100f0V () - | 24 -
Operating cumrent loe mA
Vo2 0V (*) - 4.8 -
Gate Driver
Turn-off Threshold Voltage(™™) oo Ve =1V, (*) -08 ) -29 0 my
Veon | vp> ov, (+) ~Jost | o
GafE output Viitage (&) Vp =-60mV, (1) 35 65
Vp = -80mV, () 65| 85 - v
s Nozoomv. 6) 8o | 88
Vp =-140mV, (1) 85| 94
GATEH peak source cument leource | Ven= 1V 2 -
GATEL peak sink current lsn | VoL= 5V 5 - -

Notes:

(**) GATEH connected to GATEL

(*) Ry=100kQ, R = O/C; Ry needed only for characterization purposes, not in the application
{t) R =100k, Ry = 0J/C; R needed only for characterization purposes, not in the application
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Transient Electrical Characteristics at T, = 25°C;
Voo = 10V Reas = 3.9kQ ; Rper=3.9kQ

Tum on Propagation delay ta C.=3.3nF 1880 ns

Tumn off Propagation delay t 30 ns
. B, CEIIA.S =1 HF,

Gate rise time t 9520 ns

Gate fall time t (t)(a) 75 ns

Vee = 10V; Heias = 3.9kQ ; Rrer = 3.9kQ

Tum on Propagation delay ta C.= 10nF, 1940 ns

Tumn off Propagation delay t a2 ns
. B CEIIAE. =1 HF,

Gate rise time t 9840 ns

Gate fall time t | (@ 78 ns

(a) Refer to Fig 4: test circuit and Fig 5: timing diagram

Schematic Symbol and Pin Out Details

Gate Dnve Control

y P L 3ATEH
DRAIN + Criver,
' GATEL

Tur-crviall Cordial '_'f"
Threshold Voltage
Crankiml
|
REF. & ] ]‘_;.: BIAS GLD
| |
Pin No. | Symbol | Description and function
1 NG No cennection
This pin.can be'conmected to GND
Reference
2 REF This pin is connected t0 Ve via resistor, Rpes. Rger should be selected o
source approximately 2 4mA into this pin. See Mote 1
Gate turn off
2 GATEL This pimsinks current, lzpy., from the OR'ing MOSFET Gate
Gate turn on
i GATEH This pin sources current, lzousce. 1o the OR'ing MOSFET Gate
5 v Fower Supply
ge This is the supply pin. Decouple this point to ground with a ceramic capacitor
6 GND Ground
This is the ground reference point. Connect to the OR'ing MOSFET Source terminal
Bias
7 BIAS This pin is connected fo Vg via Rgas- Rers should be selected to source either 1 or
1.2 times Igee into this pin depending on the desired turm-off threshold voltage, Vr.
See Note 1
8 DRAIN Drain connection
This pin connects directly to the OR'ing MOSFET Drain terminal

MNote 1- BIAS and REF pins should be assumed to be at GND+0.7V.
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Operation

The operation of the device is described step-by-step with reference to the timing diagram below.
1. The detector monitors the MOSFET Drain-Source voltage.

2. At system start up, the MOSFET body diode is forced to conduct current from thelinput power
supply to the load and there is approximately -0.6% on the Drain pin.

3. The detector outputs a positive voltage with respect to ground, this vo
MOSFET driver stage and current is sourced out of the GATEH pin. The tu
can be programmed through an external resistor RG. Refer to “Speed vs. Gate
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mrlage is pulled low hyr GATEL, turning ffie"c off This efits high reverse current flow from
the load to the input power supply Wi the common bus voltage causing
catastrophic system failure

Gate Voltage

MOSFET
Gate Current
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Typical characteristics
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Typical characteristics
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Typical characteristics
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Component Selection

It is advisable to decouple the ZXGD3102 closely to Vez and ground due to the possibility of high peak
gate cumrents, as indicated by C1 in Figure 4. In applications where the input voltage is higher than
12V, it is recommended to use a Zener diode, ZD1 as shown in the Typical Application Circuit on page
1, and in Figure 2, in order to limit the Ve supply voltage to the ZXGD3102 and also to limit the
maximum voltage applied to the gate of the MOSFET. A suitable value for the Zener is 10V.

The proper selection of external resistors Rger and Rgpes is important to the optimum device operation.
Select a value for resistor Rees to give a reference cumrent, lger, of ~2.4mA. The valu Rgas must
then be selected to give a bias cument, lgks, of approximately 1.2 times lzer.
threshold voltage W+ of the controller to -24mVY" at Ve =10V,

er = (Ve -0.7VY 0.0024
Reias = (Vec -0.7V)Y 0.0028

addition of Cgas controls the switch-on delay cf
is 1nF.

OLETE - PART DISCONTINUED

Layout considerations

The Gate pins should be as close tolthe MOSFET gate as possible. Also the ground retum loop
should be as short as possible [he decol Iing i:apac' Or should be close to the Vce and Ground pin,

heat p.gth_ from pins 5 and 6 needs attention. The area of
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Active OR’ing or N+1 redundancy

« In normal operation, power supply A and B share the load for maximum reliability

« Power supply A supports the load if power supply B fails and vice versa.

« Blocking diodes protect the load from a faulty power supply affecting the load voltage.
« The load can be tens of amps.

a « Dissipation in the diodes can be high!
I « The ZXGD3102 is designed to switch the low on-resistance MOSFETs used to replace the
g blocking diodes.
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Figure 1: OR’ING with Schottky Diodes
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Figure 2: Negative telecom active OR’ing evaluation
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Figure 3: Positive rail power supply active OR’ing evaluation
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E GATEH AND GATEL ARE CONNNECTED

Figure 5: Timing Diagram
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Package information - SM8

Surface mounted, 8 pin package
Package outline
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IMPORTANT NOTICE

1. DIODES INCORPORATED (Diodes) AND ITS SUBSIDIARIES MAKE NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH
REGARDS TO ANY INFORMATION CONTAINED IN THIS DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY
RIGHTS (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

2. The Information contained herein is for informational purpose only and is provided only to illustrate the operation of Diodes’ products
described herein and application examples. Diodes does not assume any liability arising out of the application or use of this document or any
product described herein. This document is intended for skilled and technically trained engineering customers and users who design with Diodes’
products. Diodes’ products may be used to facilitate safety-related applications; however, in all instances customers and users are responsible for
(a) selecting the appropriate Diodes products for their applications, (b) evaluating the suitability of Diodes’ products for their intended applications,
(c) ensuring their applications, which incorporate Diodes’ products, comply the applicable legal and regulatory‘requirements_as well as safety and
functional-safety related standards, and (d) ensuring they design with appropriate safeguards (including testing, validation, quality control
techniques, redundancy, malfunction prevention, and appropriate treatment for aging degradation) to, minimize the risks associated with their
applications.

3. Diodes assumes no liability for any application-related information, support, assistance or. feedback that may be provided by Diodes
from time to time. Any customer or user of this document or products described herein will assume all risks and liabilities associated with such
use, and will hold Diodes and all companies whose products are represented herein or on‘Diodes’ websites, harmless against all damages and
liabilities.

4. Products described herein may be covered by one or more United States, international or foreign patents and pending patent
applications. Product names and markings noted herein may also be covered by one or more Wnited States, international or foreign trademarks
and trademark applications. Diodes does not convey any license under any ‘of its intellectual property rights or the rights of any third parties
(including third parties whose products and services may be described in this document or on Diodes’ website) under this document.

5. Diodes’ products are provided subject to Diodes’ Standard Terms and Conditions of Sale
(https://www.diodes.com/about/company/terms-and-conditions/termssand-conditions-of-sales/). or other applicable terms. This document does not
alter or expand the applicable warranties provided by Diodes. Diodes does not warrant ‘or accept any liability whatsoever in respect of any
products purchased through unauthorized sales channel.

6. Diodes’ products and technology may not be used for or incorporated into anysproducts or systems whose manufacture, use or sale is
prohibited under any applicable laws and regulations. Should customers\or usersiuse Diodes’ products in contravention of any applicable laws or
regulations, or for any unintended or unauthorized application, customers, and ‘users will (a) be solely responsible for any damages, losses or
penalties arising in connection therewith or as a result thereof, and (b) indemnify and hold Diodes and its representatives and agents harmless
against any and all claims, damages, expenses, and attorney fees arising out of, directly or indirectly, any claim relating to any noncompliance with
the applicable laws and regulations, as well as any unintended or unauthorized application.

7. While efforts have been madeé to ensure the information contained in this document is accurate, complete and current, it may contain
technical inaccuracies, omissions and /typographical errors. Diodes does not warrant that information contained in this document is error-free and
Diodes is under no obligation to update or otherwise correct this information. Notwithstanding the foregoing, Diodes reserves the right to make
modifications, enhancements, improvements; corrections ‘or other changes without further notice to this document and any product described
herein. This document is writtensin, English but may be translated into multiple languages for reference. Only the English version of this document
is the final and determinative format released by Diodes.

8. Any unauthorized copying, maodification, distribution, transmission, display or other use of this document (or any portion hereof) is
prohibited. Diodes assumes no responsibility, for any losses incurred by the customers or users or any third parties arising from any such
unauthorized use.

9. This Notice may-beyperiodically updated with the most recent version available at https://www.diodes.com/about/company/terms-and-
conditions/important-notice

DIODES'is a trademark of Diodes Incorporated in the United States and other countries.
The Diodes logo is a registered trademark of Diodes Incorporated in the United States and other countries.
© 2022 Diodes Incorporated: All Rights Reserved.
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