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 sales 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.

You should not alter, 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. You 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. You 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 electronic appliances; machine tools; personal electronic equipment; and industrial 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; aerospace 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 healthcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

You should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,

especially 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.

(Note 2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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ENESAS GaAs INTEGRATED CIRCUIT

) #PG506P, .PG508P

Ku BAND PRESCALER CHIPS

UPGB06P and uPG508P are GaAs prescalers and both devices are available in chip form. uPG506P is dynamic freguency
divider which can operate up to 14 GHz. uPG508P is dynamic divider which can operate up to 13 GHz. The division ratio for
uPGBOGP is 1/8, while 1/4 for uPG508P. These devices are suitable for frequency synthesizer of microwave applications
systems and measurement equipment. Both use the BFL (Buffered FET Logic) circuit as the basic circuit.

FEATURES

® Wide operating frequency range: 8 to 14 GHz {(uPG506P)

8 to 13 GHz (uPG508P) ®T, = +25°C
@ Guaranteed performance over an ambient temperature range of Ty = —25 to +75 °C
® [ ow Phase Noise

ABSOLUTE MAXIMUM RATINGS (T, =25 °C, Vgg1 =0 V)

Supply Voltage Vpp—Vssi +5 \Y
Supply Voltage Vss2—Vss1 -5 \Y
Input Power Pin +13 dBm
Total Power Dissipation P 1 1.6 W
Operating Case Temperature Range T2 —b65 to +125 °c
Storage Temperature Tstg —6b5to+175 °C

*1 Mounted with AuSn hard solder
*2 The temperature of base material beside the chip

The information in this document is subject to change without notice.
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ELECTRICAL CHARACTERISTICS (T,=25 °C)™3

uPGB506P (T4 = 25 °C)

CHARACTERISTICS SYMBOL MIN. TYP, MAX. UNIT TEST CONDITIONS
Supply Current (1) DD 70 105 140 mA
Supply Current (2) 1551 26 35 44 mA
Supply Current (3) Iss2 44 70 96 mA
Upper Limit of Input Frequency fin(u) 14 GHz P:iy =46 dBm VDD =*3.8V
miu n VSS1 =0V
Lower Limit of Input Frequency fin(1) 8 GHz Pin =+6 dBm Vggp =22V
Input Power Pin +2 +10 dBm fin =8 10 13 GHz
Output Power Pout 0 +2 dBm | fi, =14 GHz T‘
UPGB06P (T, = —25 to +75 °C)
CHARACTERISTICS SYMBOL MIEN. TYP. MAX, UNIT TEST CONDITIONS
Supply Current (1) IpD 105 mA
Supply Current (2) 1sg1 35 mA
Supply Current (3) Isg2 70 mA
. \ =438V
Upper Limit of Input Frequency fin(u) 13.2 GHz Pin=+6dBm VSDSD1 —ov
Lower Limit of Input Frequency fin() 8.2 GHz Pip = +6 dBm Vggo = —2.2V
Input Power Pin +2 +10 dBm | f=92to012.2 GHz
Output Power Pout -1 +1 dBm fin = 13.2 GHz
UPGBO8P (T, = 25 °C)
CHARACTERISTICS SYMBOL MIN, TYP. MAX, UNIT TEST CONDITIONS
Supply Current (1) Ipp 100 140 mA
Supply Current (2) Igs1 33 44 mA
Supply Current (3) ) Isgo 67 96 mA
— = Vpp=+38V
Upper Limit of Input Frequency fin(u) 13 GHz Pin =+6 dBm Vsg1 =0V
Lower Limit of input Frequency fin(n) 8 GHz Pin = +6 dBm Vggo=—22V
Input Power Pin +6 +10 dBm fip =8 to 13 GHz
Otuput Power Pout 0 +2 dBm fin =13 GHz
pPGB08P (T4 = —25 to +75 °C)
CHARACTERISTICS SYMBOL MIN, TYP. MAX. UNIT TEST CONDITIONS
Supply Current (1) IpD 100 mA
Supply Current (2) tsg1 33 mA
Supply Current (3) Iss2 67 mA
- _ Vpp=+38V
Upper Limit of Input Frequency Fin(u) 122 GHz Pin =+6 dBm Vgt =0V
tower Limit of Input Frequency fin(l) 85 GHz Piy=+6 dBm Vggo =—2.2V
Input Power Pin +6 +10 dBm f=85t0 12,2 GHz
Output Power Pout -1 +1 dBm fin = 12.2 GHz

*3 These characteristics are based on performance of devices mounted in the standard package shown in Fig. 1.
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Fig. 1 8 pin ceramic flat package
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TYPICAL CHARACTERISTICS
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MPG508P
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CHIP DIMENSIONS (Unit: mm)

uPG506P

uPG508P
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RECOMMENDED CHIP ASSEMBLY CONDITIONS

Die Attachment

Atmosphere : Ny gas
Temperature 1320£5°C
AuSn Preform : 0.5 x 0.5 x 0.05t (mm), 2 pcs.
*The hard solder such as AuSi or AuGe which has higher melting point than AuSn should not be used.
Base Material : CuW, Cu, KV

* Other material should not be used.

Epoxy Die Attach is not recommended.

Bonding
Machine : TCB
* USB is not recommended
Wire : 30 um diameter Au wire
Temperature 1260 +5°C
Strength :31+3¢g
Atmosphere : N5 gas

QUALITY ASSURANCE (Refer to GET-30116)

1. 100 % Tests
1-1 100 % DC and RF Probe
1-2  Visual inspection
MIL-STD-883/Method 2010 Condition B

2. Tests on Sampling Basis

2-1  Bond Pull Tests (In case of recommended chip handling)
MIL-STD-883 Method 2011
5 samples/wafer and 20 points tested
Accept 0/Reject 1

2-2 Tests in Standard Pakage
Test the electrical characteristics of chips assembled into the standard package used for uPG5068 and uPG508B,
5 samples/wafer tested
DC and RF measurement Accept 1/Reject 2

3. WARRANTEE
NEC has a responsibility of quality assurance for the products within 180 days after delivered to customers where these are
handled properly and stored in the desicater with the flow of dry N5 gas.

4. CAUTION
4-1  Take great care to prevent static electricity.
4-2  Be sure that Die Attach is performed in No atmosphere.
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(MEMO)

No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no responsibility for any errors which rmay appear in this
document. .
NEC Corporation does hot assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from use of 2 device described herein or any other liability arising
from use of such device. No license, either express, implied or otherwise, is granted under any patents,
copyrights or other intellectual property rights of NEC Corporation or others.
The devices listed in this document are not suitable for use in aerospace eguipment, submarine cables, nuclear
reactor controt systems and life support systems. If customers intend to use NEC devices for above applications
or they intend to use "Standard" quality grade NEC devices for applications not intended by NEC, please contact
our sales people in advance.
Application examples recommended by NEC Corporation
Standard: Computer, Office equipment, Communication equipment, Test and Measurement eguipment,
Machine tools, Industrial robots, Audio and Visual equipment, Other consumer products, etc.
Special: Automotive and Transportation equipment, Traffic control systems, Antidisaster systems, Anticrime
systems, etc.
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