To our customers,

Old Company Name in Catalogs and Other Documents

On April 1%, 2010, NEC Electronics Corporation merged with Renesas Technology
Corporation, and Renesas Electronics Corporation took over all the business of both
companies. Therefore, although the old company name remains in this document, it is a valid
Renesas Electronics document. We appreciate your understanding.

Renesas Electronics website: http://www.renesas.com

April 1%, 2010
Renesas Electronics Corporation

Issued by: Renesas Electronics Corporation (http://www.renesas.com)

Send any inquiries to http://www.renesas.com/inquiry.
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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




To all our customers

Regarding the change of names mentioned in the document, such as Mitsubishi
Electric and Mitsubishi XX, to Renesas Technology Corp.

The semiconductor operations of Hitachi and Mitsubishi Electric were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
Accordingly, although Mitsubishi Electric, Mitsubishi Electric Corporation, Mitsubishi
Semiconductors, and other Mitsubishi brand names are mentioned in the document, these names
have in fact all been changed to Renesas Technology Corp. Thank you for your understanding.
Except for our corporate trademark, logo and corporate statement, no changes whatsoever have been
made to the contents of the document, and these changes do not constitute any alteration to the

contents of the document itself.

Note : Mitsubishi Electric will continue the business operations of high frequency & optical devices

and power devices.

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003

RENESAS

RenesasTechnology Corp.



MITSUBISHI { Dig./Ana. INTERFACE)

M62260FP

CS/BS CONVERTER DRIVERIC

DESCRIPTION

M6226DFP is developed to be a 2-channel HEMT driver.

Capable of simplifying the peripheral circuits, this IC permits com-
pact unitized design.

Incorporating in itself two power sources, +8V wilth high stability
and great current capacity and 3.2V with simple construction, and
the protective circuit designed to be actuated in the event of output
overload or short, the IC has no restrictions to its applications.

FEATURES

» Sole connection of small-capacity power transistors permits the
construction of a power source system, and therefore it is possible
to produce low-cost sets with a small number of parts.

= The "L" shape protective circuit used as the over-gurrent fimiting
circuit prevents heat generation and destruction in the event of aut-
put short,

» Since the high-precision +8V power source is arranged as pre-
drive, sole connection of external transistors permits current output
in the magnitude of hre times 30 mA.

{when hre=50, the resulting maximum current is 1.5 A.)

Since the power source can sarve as a low dropout power source
as well, even low line voltage such as a minimum of Vo + 0.5V
provides normal operation.

+ The package is small with 14 pins.

» The use of voltage adjustment terminals permits external adjust-
ment of ocutput voltage.

APPLICATION
CS and BS converters and the like
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MITSUBISHI {Dig./Ana. INTERFACE)

M62260FP

CS/BS CONVERTER DRIVER IC

EXPLANATION OF TERMINALS

Pin No. Symbot Function
D) B HEMT driving PNP transistor base output{reference valtage output} T 1
) E1 HEMT driving PNP transistor emitier cutput 1 _
@ cl HEMT driving gate bias oufput 1
@ E2 HEMT driving PNP transistor emitter ouiput 2 -
O] cz HEMT driving gate bias oulput 2
@® Cosc DC-DC converter oscillation circuit capacitor cenneclion termina)
@ GND GND terminal
cPz Charge pump capacitor connection terminai |
@ T Charge pump capacitor conneclion terminal
(e} VR -Negative output voltage terminal o
()] Yoan) Positive and negative cutput voliage adjustment terminal
) Vo Pasitive output voltage terminal
@ VB External transistor base drive terminal )
)] Voo Pawer supply terminal

ABSOLUTE MAXIMUM RATINGS (Ta - 25°C, uniless otherwise noted)

___ Symbol Parameter Cenditions Ratings . Unit
[ Voo Supply voltage [ 23 v
Pd Powaer dissipation 550 mw |
K4 Thermal derating Ta»=22"C 55 mwW/reC
Topr Operating termperature - —30~+85 °c
Taig Storage temperature —55~+125 o
ELECTRICAL CHARACTERISTICS {Vcc = 12 V, Ta = 25°C, unless otherwise noted)
o Limits ;
Symbol N Parameter Test conditions Min Typ i Linit
Veo Supply voltage o Vo+0.5 : 22 A
lcc Gircuit current L 10 | 15 | mA
IBmax MAXIMLUM Bias current 10 30 mA
. In steady state {(Voad; : open) 7.8 8.0 8.4
e Positive output voltage e | Voadg-Yo terminal short 4.75 50 1525 v
: § In steady state {Voadi - open) 4.0 —3.2 | 24
il Negeleisdipuingisae Voadi-Vo ferminal short 25 | 20 | ~-1.5 -
V1 Reference voltage 238 25 § 262 v
| BSC Puositive output short bias current 1 B mA
| Reg-in Positive output'ir-i'r.;[it regulation Vee=8.5V-22V g.02 | %V
Reg-lo Positive output load regulalion 10=10mA~100mA 20 my
Vol Positive output noise voltage BPF:10Hz~100kHz, lo=100mA 170 360 | pvrms
R.R Positive output ripple removal ratio T 40 60 d8m
ANCIAT Positive output voltage temperature coefficient L 0.02 Ul T
S Reg-fo Negative output load regulation l= 0.5MA~—3mA 06 | 08 Y
AVRIAT _Negative output voltage lemperaiure coefficient 0.02 _%M
AVR Negative output ripple voitage IR=0 20 30 my
T AVo Positive output clock leak voltage IL=0 10 20 my
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MITSUBISHI (Dig./Ana. INTERFACE)

M62260FP

CS/BS CONVERTER DRIVER IC

APPLICATICN EXAMPLE
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# R1’and A2 ara raquired for VDS adjustment,

Voad terminal (pin i)

This terminal is the adjustment terminal for Vo, VR,

Insertion of an adjusimant resistor between pins @0, @, as shown in

the diagram at right, permits adjustment in the range of

5VEVo=8Y.

{When pins @, §@ are shorted, Vo=5v) @ @
VR changes according to Vo setling.

VA = —0.4Vo (V)
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M62260FP

CS / BS CONVERTER DRIVER IC

HEMT BIAS CIRCUAT
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Example application to limit the maximum bias current.
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Fig. 1

+ Ri={Vo - Ve + VBe)/ {los + [E1), R1' = {V8 + VBE - VDS) / DS
(Vo =28V, Va=25V Vee= 07V lps=10mA, Vos =2V, E1 =
0.23mA}

R1 = {8V - 2.5V + 0.7V)/(10mA + 0.23mA}
=4.8V/10.23mA
R1 & 4700

R1' = {25V + 0.7V — 2V} /10mA
=1.2¥/10mA
R1' % 1200

Vs = g3 3.2V
=200V 3.2V
Vas = 021V
At S 4700, R1' = 1200, Ves = 0.21V

When the input voltage (Vce) is lower than the set output voltage
[(VD), approx. 30 ~ 45mA bias current flows through pin @ of the IC
(see the bias current-line voltage characteristics diagram).

Insertion of a resistor, RN, as needed such as when the bias cur-
rent need be limited, permits limiting the bias current {see Fig. 1 for
the line voltage dependence of the input resistance, RiN and the lim-
ited current.}

In this applied circuil, the current flowing through pin @ is limited
to approx. 20 mA when the fine voltage (Va) is 8V.

Fig. 2 presents the bias current vs. line voltage characteristics of
this applied circuit.

BIAS CURRENT V5. LINE VOLTAGE
80

40
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30 -

20
RiN=3000
10

BIAS GURRENT IB {mA)

0 5 10 15 20
SUPPLY VOLTAGE Voo (V)

Fig. 2
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M62260FP

C5/BS CONVERTER DRIVER IC

« DC-DC converter oscillation frequency setting equatian.

1
T 26X 10°+Cosc+ 1 X 10

[Ha

» Setting on the capacitors (Cosc, Ceon) to produce
negative power source (VR}.

Cosc CCoN

ME2260FF

ZET THE Casc-Coow RATIO TG 1: 200 OR GREATER.

TYPICAL CHARACTERISTICS
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Vi62260FP

CS/BS CONVERTER DRIVER IC

POSITIVE QUTPUT VOLTAGE, Yo (V) PQSITIVE NEGATIVE VOLTAGE, vo, VA (V)
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