Hybrid ICs for Driving IGBTs

VLA517-11R APPLICATION MANUAL
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n Introduction

The insulated gate bipolar transistor (IGBT) is
increasingly being used in small, low-noise, high-
performance power supplies, inverters, uninterruptable
power supplies (UPS), and motor speed controls.

E Features

* High speed response for up to 40kHz operation * Single supply operation

* Built-in photocoupler for high isolation volitage: e« Built-in overcurrent protection circuit

2500V AG for one minute » Overcurrent detection output

* SIL package for high-density mounting

3 Application

* General-purpose inverter and motor control
* NC machine tools

* Uninterruptable power supplies (UPS)

* Welding machines

4 COMPIENENSIVE C N art e ——

Fuji IGBT modules VCEsS Icp
600V up to 400A
1200V up to 300A
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E Functional Block Diagrams
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Ratings and Characteristics mmmmm—mm ——————————————

Absolute Maximum Ratings (at Tc=25degree unless otherwise specified)

Items Symbol Conditions Rated value
Power supply voltage Vcce 25V
Photo coupler input current lin 25mA
Forward bias output current gl PW=2us. duty=0.05 or less 4.0A
Reverse bias output current g2 PW=2us. duty=0.05 or less 4.0A
Isolation voltage VISO |AC50Hz.~60Hz,1min 2500V
Operation temperature Tc -25 +85°C
Storage temperature Tstg -25 +125°C

Recommended Operations Conditions

ltems Symbol
Recommended condition
Power supply voltage Vcce 20~22V
Photo Coupler Input Current Iin 10mA+/-10%

Electrical Characteristics (Ta=25°C, Vcc=20V, IF=10mA)

Rated value
Items Symbol Conditions

Typ. Max.
Switching time 1 ton 1.5us
Switching time 2 toff 1.5us
OCP operating voltage Vocp 8.5V
OCP delay time tocp 10us
Alarm delay time tARM 1.5us
Reverse bias power supply voltage VRB IF=0A 5V
Opto coupler Common mode transient immunity dv/dt P-P, 1000V-5000V/ps




VLA517-11R application circuits

VLA517-11R is a hybrid IC capable of driving up to 400A for «The IGBT's gate-emitter drive loop wiring must be
a 600V IGBT and up to 300A for a 1200V IGBT. Since shorter than one meter.

the signal delay in the drive circuit is 1.5us or less, the . The |GBT's gate-emitter drive wiring should be twisted.
hybrid IC Is suitable for switching at up to about 40kHz.

. +If a large voltage spike is generated at the collector of
Mote the following when using the hybrid IC: g ge sp g

the IGBT, increase the IGBT's gate series resistor (RG).
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# The capacitor absorbs changes in the supply volfage caussd by the powar supply wiring impedance.
It is not & power supply filter capaciior.

¥ Opto-coupler might malfunction after the turn off on the IGBTs when VPN is high voltage or RG is small value
The problem will be solved to connect the film capacitor or the ceramic capacitor of about 1.5uF.



E] oOperation

1. Outline

The following built-in functions make the fullest use of
the IGBT.

+ Signal isolation circuit

* Drive amplifier

* Overcurrent detector

* Low speed overcurrent cut-off circuit

+ Gate turn-off power supply

2. Signal isolation circuit

A photocoupler with a high isolation voltage is used for
signal isolation. Therefore, this hybrid IC can be used in
devices powered from 480V AC.

Qwercurrent
protection
circuit

AMP @
—0

3. Overcurrent detector

The IGBT can withstand an overcurrent of only 10ps
duration when short-circuited. An extremely fast
protection circuit is necessary for this reason.

This hybrid IC incorporates an overcurrent protection
circuit. An overcurrent is detected according to the
relationship between the drive signal and the collector
voltage.

The principle of overcurrent detection is shown below.
An overcurrent is considered present when the collector
voltage is high although an on-signal is inputted.

VCE low Vice high
On-signal Normal Overcurrent
Off-signal - Marmal

4. Low-speed overcurrent cut-off circuit

A low-speed cut-off circuit slowly turns off the IGBT in
response to an overcurrent.

When an overcurrent is cut off at normal drive speed,
the collector voltage spike generated is large enough to
damage the IGBT.

The low-speed cut-off circuit protects the IGBT against
damage.

(The low-speed cut-off circuit does not operate for
overcurrents of 10us or less duration.

Ic

Slow overcurrent

= cut-off

<2\ Quick cut-off
for normal state

5. Gate turn-off power supply

The IGBT needs a +15V on-gate voltage to get a low
on-voltage and -5V off-gate voltage to protect against
malfunction in the off state.

This is a built-in circuit which generates a constant-
voltage supply from the 20V supply for IGBT gate turn-
off.

Do not apply external voltage to pin 1.

15V

ov




[l Operating Waveforms

2. VLA517-11R
® [nput-output waveforms
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« Waveforms at short circuit
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Operating conditions: Vcc=20V, Vd=800V , IGBT module: 2MBI200U4B120, Rg=6.20
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if] Notes

1. Separation of input circuit from output

circuit

Keep the wiring of the input circuit (Photocoupler )
away from the output circuit wiring to assure that the
proper dielectric strength and high noise resistance are

maintained.

_T%V

Input

Output

2. Use under recommended operating
conditions

The IGBT works best if the recommended operating

conditions driven in Section 7 are observed.

» Note that excessive drive supply voltage could
damage the IGBT due to excess IGBT gate voltage,
and that an insufficient drive voltage could
abnormally increase the IGBT's ON voltage.

* Note that an excessive input current could increase the
signal delay in the drive circuit, and that an insufficient
input current could cause unstable operation of the
drive circuit.

* Note that an insufficient gate resistance can increase
the switching noise of the IGBT and freewheeling diode.

* Note the points above where the recommended
operating conditions cannot be cbserved.



FOR SAFETY USING
Great detail and careful attention are given fo the production activity of Hics, such as the development, the quality of production, and
in it's reliability. However the reliability of Hics depends not only en their own factors but also in their condition of usage. When

handling Hics, please note the following cautions.

CAUTIONS

Packing The materials used in packing Hics can only withstand normal external conditions.
When exposed to outside shocks, rain and certain environmental contaminaters, the packing materials
will deteriorates. Please take care in handling.

Carrying 1)  Don't stack boxes too high. Avoid placing heavy materials on boxes.

2) Boxes must be positioned correctly during transportation to avoid breakage.
3) Don't throw or drop boxes.

4) Keep boxes dry. Avoid rain or snow.

§) Minimal vibration and shock during transportation is desirable.

Storage When storing Hics, please observe the following notices or possible deterioration of their electrical
characteristics, risk of solder ability, and external damage may occur.

1) Devices must be stored where fluctuation of temperature and humidity is minimal, and must not
be exposed to direct sunlight. Store at the normal temperature of 5 to 30 degrees Celsius with
humidity at 40 to 80%.

2} Avoid locations where corrosive gasses are generated or where much dust accumulates.

3) Storage cases must be static proof.

4)  Avoid putting weight on boxes.

Extended storage When extended storage is necegsary, Hics must be kept non-processed. When using Hics which
have been stored for more than one year or under severe conditions, be sure to check that the exterior
is free from flaw and other damages.

Maximum ratings To prevent any electrical damages, use Hics within the maximum ratings. The temperature, current,
voltage, etc. must not exceed these conditions.

Polarity To protect Hics from destruction and deterioration due to wrong insertion, make sure of polarity in
inserting leads into the board holes, conforming to the external view for the terminal arrangement.




AN ISAHAYA ELECTRONICS CORPORATION

Keep safety first in your circuit designs!
-ISAHAYA Electronics Corporation puts the maximum effort into making semiconductor products better and more

reliable, but there is always the possibility that trouble may occur with them. Trouble with semiconductors may
lead to personal injury, fire or property damage. Remember to give due consideration to safety when making your
circuit designs, with appropriate measures such as (1) placement of substitutive, auxiliary circuits, (2) use of
non-flammable material or (3) prevention against any malfunction or mishap.

Notes regarding these materials

‘These materials are intended as a reference to our customers in the selection of the ISAHAYA products best suited
to the customer’s application; they don't convey any license under any intellectual property rights, or any other
rights, belonging to ISAHAYA or a third party.

-ISAHAYA Electronics Corporation assumes no responsibility for any damage, or infringement of any third party's
rights, originating in the use of any product data, diagrams, charts or circuit application examples contained in
these materials.

-All information contained in these materials, including product data, diagrams and charts, represent information
on products at the time of publication of these materials, and are subject to change by ISAHAYA Electronics
Corporation without notice due to product improvements or other reasons.

It is therefore recommended that customers contact ISAHAYA Electronics Corporation or an authorized
ISAHAYA products distributor for the latest product information before purchasing product listed herein.
-ISAHAYA Electronics Corporation products are not designed or manufactured for use in a device or system that is
used under circumstances in which human life is potentially at stake. Please contact ISAHAYA Electronics

Corporation or an authorized ISAHAYA products distributor when considering the use of a product contained

Oct.2018

10



