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Packaging Solutions

To meet the ever-increasing demands for higher levels of system integration, . .
semiconductor packages have evolved from through-hole to surface mount - Packaging Solutions Optimal packaging solutions for various end-use products
types, and from peripheral-leaded to area array formats. Additionally, the
growing and diversifying system requirements have continued to drive the
development of a variety of new package styles and configurations.
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Digital Broadcasting

(Digital TVs, DVDs) Networking Gate Consoles

In this circumstance, Toshiba has defined five categories of enabling
technologies and assigned relative importance to each of them in satisfying
various customer needs. The objective is to draw up specifications on which
to base the development of packaging solutions tailored to particular
applications.

] Small-form-factor and lightweight technology

We are working to develop packages for space-constrained devices such as cell phones and
media cards where reduced size and weight are absolute necessities. Our packaging portfolio
offers a wide range of area array and multi-chip module packages that meet such customer
needs.

Toshiba will continue to enhance its small-form-factor package offerings, based on innovations
of interconnect, substrate and testing technologies. The ball/lead pitch will eventually drop to 0.8

mm, 0.65 mm or 0.5 mm, and 3-D die stacking will be further improved. PFBGA PFBGA PFBGA
Stacked | Stacked |
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2 Low-profile technology Packaging L | £

Solutions FLGA FLGA FLGA

TBGA TBGA

TCP/COG TCP/COG
SECE BBGA High Power
CCD/CMOS CCD/CMOS QFP

To support slim electronics, including cell phones and media cards, Toshiba is heavily involved
in providing low-profile packaging solutions. At present, packages with a 1.2-mm thickness are
the mainstay, and 0.5-mm-thick packages are available for particular applications.

Our efforts encompass a wide range of projects, including interconnect, substrate,
encapsulation and testing. The goal is to reduce the thickness of the most widely used
packages to 0.65 mm.

3 High-pin-count technology

Networking is one of the most demanding areas requiring high-pin-count packages. Packages
with 1000+ pins are currently available. Toshiba will develop ultra-high-pin-count packages with
more than 2000 pins.

4 High-speed technology

High-speed packages are designed to meet the requirements of cell phone and networking Table of Contents

applications. Toshiba’s package offerings include 16- and 24-pin packages for 1.5-GHz cell

phone applications and >1000-pin packages for >500-MHz networking applications. To support B Packaging Overview

2.0- and 5.0-GHz bands, Toshiba is focused on ways to reduce signal loss through PFBGA/PTFBGA/PVFBGA 4 QFP-LQFP-HQFP 13
improvements in interconnect and substrate technologies. Stacked PFBGA/PTFBGA 4 TQFP-DIP/SDIP- TCP/COF 13
PBGA/PBGA[4L]-PBGA[FC] 5 QON/VQON/TQON 14
5 EBGA[4L]- TBGA 6 SON/HSON-SOP/SSOP 15
Thermal dissipation technolo TCP/COF ! HSOP 16
p gy VQON-HQFP 8 SIP/HSIP: ZIP/HZIP 17

Superior thermal dissipation is essential for networking and automotive applications. Currently, PBGA/PFBGA/PTFBGA/PVFGA 9 B Toshiba Semiconductor Compan
Toshiba offers packages with 1 W/mm?®-class thermal performance. For electronics cooling, PBGA[4L] 10 Worldwide Support pany 1810 19

system-level thermal design is expected to become increasingly important; thus Toshiba is PBGA[FC]-EBGA[4L] 11

preparing thermal models and data for its packages. TBGA 12




Packaging Overview

PFBGA /PTFBGA / PVFBGA

PFBGA: Plastic Fine-Pitch Ball Grid Array

B Features: Small form factor and low profile
M Structure: The die is wire-bonded to a plastic substrate in an overmolded package body.
M Intended Use: PCs, DVD players/recorders, cell phones, etc.

Bonding Wire

Die Mold Resin
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Stacked PFBGA / PTFBGA

Stacked PFBGA: Stacked Die Plastic Fine-Pitch Ball Grid Array

Bl Features: Multi-chip packaging provides substantial board space savings.

M Structure: Multiple die are stacked on top of each other and wire-bonded to a plastic substrate
in an overmolded package body.

B Intended Use: Cell phones, mobile devices, etc.

Bonding Wire Die Mold Resin

\\ 7
/

} Plastic
Substrate

Solder Ball




PBGA/PBGA[4L

PBGA: Plastic Ball Grid Array

B Features: Small form factor and high pin count
B Structure: The die is wire-bonded to a plastic substrate in an overmolded package body.
B Intended Use: PCs, mobile devices, etc.

Mold Resin Bonding Wires

/

Plastic

} 2- or 4-Layer
Substrate

Solder Ball

PBGAIFC]

PBGA[FC]: Flip-Chip Plastic Ball Grid Array

[l Features: High pin count (>1,000 pins)

B Structure: The die is flipped over so that solder bumps on the active surface of the die are soldered to the package substrate.
H Intended Use: Networking applications, etc.

Die Cover Plate
Solder Bumps Thermal Paste

Adhesive

Build-up substrate
Stiffener Solder Ball




Packaging Overview

EBGA[4

EBGA[4L]: 4-Layer Enhanced Ball Grid Array

B Features: Enhanced thermal and electrical performance
B Structure: The die is directly attached, face down, to an integral heat sink.
B Intended Use: PCs, game consoles, etc.

Die
Heat Sink
N AN
4-Layer
Plastic
Substrate
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Potting Resin Bonding Wire

TBGA

TBGA: Tape Ball Grid Array

M Features: Low profile and high pin count
M Structure: An adhesively attached cap covers the die that is bonded to a polyimide film using TAB technology.
M Intended Use: PCs, networking applications, etc.

Cap

Adhesive
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TCP/COF

TCP: Tape Carrier Package
COF: Chip-On-Film

B Features: High pin count, small form factor and low profile
B Structure: The die is attached to a polyimide film using Au-Sn inner lead bonding (ILB).
B Intended Use: LCD drivers, etc.

TCP

Sn-PIa&Cl‘J Lead /'7<Potting Resin
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Adhesive Au Bump
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Packaging Overview

VQON: Very Small Quad Outline Non-Leaded

[l Features: Small form factor, low profile, lightweight and superior electrical performance
H Structure: Only the topside of the package is molded, so the leadframe is exposed on the underside of the package.
H Intended Use: Cell phones, etc.

Mold Resin Die Bonding Wire

d 4

Leadframe (Ni-Pd-Au Plated)

HQFP: Heatsink Quad Flat Package

B Features: Low profile and superior thermal dissipation
B Structure: The die attach pad is exposed on the underside of the package to provide an efficient heat path.
H Intended Use: Consumer electronics, etc.

Mold Resin Bonding Wire
/ / Leadframe
) /Y
Die
.4
Adhesive

Die Attach Pad




265-Pin PFBGA (15 x 15 mm)

217-Pin PFBGA (13 x 13 mm)

Body Size (mm) 156 X 15|17 X 17
Ball Pitch (mm) 1.00 1.00
Total Ball Count 196 256
Ball Rows 7 Full Array
L (nH) 2.82-8.57(2.82-9.47
C (pF) 0.13-1.29|0.13 - 1.47
R (mQ) 160 - 495|160 - 547
6ja(’C/W) 38.1 TBD
Bjc('C/W) 4.46 TBD
Photo

Note: All characteristics data in the table are simulated values.

Package Type \ PFBGA
Body Size (mm) 9x9 [10X10 |11 X 11 13X 13 15 X 15 16 X 16 [17 X 17 [13 X 13 15 X 15
Ball Pitch (mm) 0.8 0.65
Total Ball Count 97 121 141 145 | 177 | 217 209 | 265 361 | 400 281 | 321 [ 361
Ball Rows 4 [FulAmay| 5 3 | 4 | 6 4 | 6 Full Array 5 | 6
L (nH) 2.82-586(2.82-6.31282-6.76 2.82-7.66 2.82-857 |282-9.02[282-9.47|282-766] 2.82-8.57
C (pF) 0.13-0.740.13-0.830.13- 0.92 0.13-1.11 0.13-1.20  [013-138/0.13-147]0.13-1.11]  0.13-1.29
R (mQ) 160 - 337|160 - 363|160 - 389 160 - 442 160-495  |160 - 521|160 - 547|160 -442| 160 - 495
Bja('C/W) 55.8 | 49.3 | 44.1 37.0 38.1 376 | TBD | 37.0 38.1
8jc(‘C/W) 732 | 624 | 534 4.24 4.46 453 | TBD | 4.24 4.46
Photo [ Y [ Y [
Notes: Package height of 1.4 mm or less
All characteristics data in the table are simulated values.
Package Type \ PTFBGA
Body Size (mm) 8x8 9x9 11 %11 12 X 12 5X5 6X6 7x7 | 9%x9 [12X12
Ball Pitch (mm) 0.65 0.5
Total Ball Count 72 [ 112 [ 113 | 121 141 177 | 241 168 | 209 | 241 48 81 84 80 201 345
Ball Rows 2 \ 4 \ Full Array 5 4 6 3 \ 4 \ 5 2 Full Array 3 2 5 7
L (nH) 2.82 - 5.40 282-586) 2.82-6.76 2.82-7.21 TBD | TBD | TBD |282-4.95/282-5.86/2.82-7.21
C (pF) 0.13-0.65 013-074] 0.13-0.92 0.13-1.02 TBD | TBD | TBD [0.13-0.60/0.13-0.74/0.13-1.02
R (mQ) 160 - 310 160-337| 160 - 389 160 - 416 TBD | TBD | TBD |160-284|160 - 337|160 - 416
Bja('C/W) 65.7 55.8 441 39.7 TBD | TBD | TBD | TBD | 55.8 | 39.7
8jc("C/W) 9.53 7.32 5.34 4.59 TBD | TBD | TBD | TBD | 7.32 | 459
Photo | | | | | |

Notes: Package height of 1.2 mm or less
All characteristics data in the table are simulated values.

Package Type | PVFBGA
Body Size (mm) 5X5 | 7X7
Ball Pitch (mm) 0.5

Total Ball Count 61 80
Ball Rows 8 2

L (nH) TBD |2.82-4.95
C (pF) TBD [0.13-0.60
R (mQ) TBD [160-284
Bja('C/W) TBD
Bjc(*C/W) TBD

Photo [

Notes: Package height of 1.0 mm or less
All characteristics data in the table are simulated values.




Packaging Overview

352-Pin PBGA (35 x 35 mm)

Package Type PBGA[4L]

Body Size (mm) 27 X 27 31 X 31 35 X35 40 X 40

Ball Pitch (mm) 1.27

Total Ball Count 256 272 300 336 304 360 408 352 388 420 480 484 544 500 564 576
Ball Rows 4 |4+44)| 5 6 4 5 6 4 |4+(6%6)| 5 6 |5+(8"8)|6+(88) 5 |5+(88) 6
L (nH) 40-93 4.0-10.6 41-12.0 5.3-13.6

C (pF) 0.4-0.9 0.4—1.1 0.4-12 0.4-1.4

R (mQ) 370 - 696 370 -777 377 - 857 447 - 957
6ja(’C/W) 19 ‘ 18 ‘ TBD 18 ‘ TBD 17 ‘ 16 ‘ TBD ‘ 16 ‘ TBD

6jc('C/W) 5-6 (Typ.)

Photo ‘ Y ‘ ‘ ‘ ‘ ‘

Note: All characteristics data in the table are simulated values.

Package Type PBGA[4L]

Body Size (mm) 27 X 27 31 X 31 ‘ 35 X35 40 X 40
Ball Pitch (mm) 1.00

Total Ball Count 352 388 420 456 480 416 500 564 576 464 560 648 768 868
Ball Rows 4 4 + (6"6) 5 5 + (6"6) 6 4 5 5+(8'8)| 6 4 5 6 6 7
L (nH) 4.0-93 4.0-10.6 41-12.0 5.3-13.6
C (pF) 0.4-0.9 0.4-1.1 0.4-12 0.4-1.4
R (mQ) 370 - 696 370 -777 377 - 857 447 — 957
Bja("C/W) TBD 18 ‘ TBD

Bjc("C/W) 5-6(Typ.)

Photo ‘ ‘

Note: All characteristics data in the table are simulated values.




1444-Pin PBGA[FC]

Package Type

PBGAIFC]

Body Size (mm) 27 X 27 31 x31 35 %X 35 40 X 40 45 X 45
Ball Pitch (mm) 1.00

Total Ball Count 625 841 1089 1444 1849
Ball Rows Full Array

L (nH) 04-77 0.4-9.9 0.2-11.5 0.2-13.7 0.4-16.5
C (pF) 01-1.4 01-17 0.2-20 0.23-24 0.1-29
R (mQ) 34-720 34 -925 20-1100 18 — 1250 34 - 1539
Bja(’C/W) 13.7 12.2 11.1 9.9 8.4
6jc("C/W) 0.2 (Typ.)

Photo ‘ ‘ ‘ Y

Note: All characteristics data in the table are simulated values.

540-Pin EBGA[4L]

Package Type

EBGA[AL]

Body Size (mm)

35 X35 425X425

Ball Pitch (mm) 1.27

Total Ball Count 352 540
Ball Rows 4 5

L (nH) 46-84 | 42-95
C (pF) 0.33-1.14 | 0.25-1.38
R (mQ) 332-567 | 308-638
6ja("C/W) 13.5 10.5
Bjc('C/W) 0.3 (Typ.)

Photo Y

Note: All characteristics data in the table are simulated values.




Packaging Overview

768-Pin TBGA (40 x 40 mm)

576-Pin TBGA (40 x 40 mm)

648-Pin TBGA (35 x 35 mm)

480-Pin TBGA (35 x 35 mm)

Package Type

Body Size (mm) 27 X 27 31 X 31 35 X 35 40 X 40

Ball Pitch (mm) 1.27 1.00 1.27 1.00

Total Ball Count 256 304 352 480 560 648 576 768 868
Ball Rows 4 6 5] 6 7

Die Size for Package Simulation (mm) 7.09 9.16 10.4 12.06

L (nH) 3.4-9.0 41-99 4.8-10.9 3.3-11.3 3.7-11.0 3.4-99 4.4-13.5 48-128 5.4-125
C (pF) 05-15 0.7-1.6 0.8-1.8 05-1.9 06-1.8 05-17 0.7-22 0.8-21 09-2.1
R (mQ) 249 - 516 316 — 572 329 - 627 256 — 685 279 - 674 269 - 614 335 -816 373 - 787 423 - 761
6ja(’C/W) 16.1 16.3 14.9 14.4 14.8 14.3 13.8 135 13.3
6jc('C/W) 3.3

Photo Y Y Y Y Y Y Y

Note: All characteristics data in the table are simulated values.




Package Type ‘ QFP
Body Size (mm) 10 X 10 10 X 14 10 X 10 12 x12 14 X 14 14 X 20 10 X 14 14 X 14 14 X 20 20 X 20 24 X 24

Lead Pitch (mm) 0.80 0.65 0.50 0.65 0.80 0.50 0.65 0.50

Lead Count 44 48 52 64 \ 80 84 | 100 144 176
Body Thickness (mm) | 2.7/2.3 27 2 \ 27 3.6
Package Type ‘ QFP[Pd]

Body Size (mm) 14 X 14 14 X 20 28 X 28

Lead Pitch (mm) 0.80 1.00 0.80 0.65 0.50

Lead Count 44 | 60 | 64 80 100 160 208

Body Thickness (mm) 2.7 3.6

Package Type ‘ LQFP

Body Size (mm) 10 X10 7X7 10 X 10 12 X 12 14 X 14 20 X 20

Lead Pitch (mm) 0.80 0.50 0.40 0.50 0.40 0.50 0.40

Lead Count 44 48 | e4 | 80 100 128 144 176

Package Type ‘ LQFP[Pd]

Body Size (mm) 10 X 10 7X7 10 X 10 12X 12 16 X 16 20 X 20 24x24 | 28%x28 | 24%x24 28 X 28
Lead Pitch (mm) 0.80 0.50 0.65 0.50 0.40 0.50 0.40 0.50 0.40

Lead Count 44 48 | 64 80 144 176 | 208 216 | 256

Package Type ‘ HQFP

Body Size (mm) 10 X 10 7%x7 12X12 | 14%X20 | 14x14 | 28x28 | 32%x32 | 28X28 32X 32
Lead Pitch (mm) 1.00 0.50 0.65 0.50 0.65 0.50 0.40
Lead Count 30 64 | 80 92 100 160 | 184 208 [ 240 296
Body Thickness (mm) 2.3 1 2.7 1 3.6

TQFP

Package Type ‘ TQFP

Body Size (mm) 10 X10 12 X12 14 X 14
Lead Pitch (mm) 0.50 0.40
Lead Count 64 | 80 | 100 128

DIP/SDIP

Package Type DIP

Lead Pitch (mm)

2.54

Lead Count

8 [ 14

| 16

EE

| 20

24

28 |

40 |

42 | 48

64

Package Type ‘ SDIP

Lead Pitch (mm)

1.78

Lead Count

24 | 28

I

| 4

| 54

56

64

TCP/COF

Body Size (mm) Flexible
Lead Pitch (mm) = 0.060 = 0.065
Lead Count =500 <650




Packaging Overview

36-Pin QON (6.0 x 6.0 mm)

VQON/TQON

‘ 44-PinVQON (5.3 x 5.3 mm)

4

16-Pin VQON (2.7 x 2.7 mm)

Package Type QON VQON

Body Size (mm) 6x6 2.7 %27 3.8x3.8 5.3x5.3
Lead Pitch (mm) 0.5 0.50 0.50 0.40
Lead Count 36 16 24 44
Mounted Height (mm) 0.9 0.6 0.6 0.6
Photo Y Y Y Y
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8-Pin SON (2.9 x 3.0 mm) 6-Pin HSON (2.9 x 3.0 mm)

Package Type SON ‘ HSON
Body Size (mm) 2.9X%X3.0
Lead Pitch (mm) 0.65 0.95
Lead Count 8 6
Photo Y Y
SOP/SSOP
Package Type SOoP ‘ SOPI[Pd]
Lead Pitch (mm) 1.27
Lead Count 8 ‘ 14 ‘ 16 ‘ 18 ‘ 20 ‘ 20 ‘ 28

Package Type

Lead Pitch (mm)

0.65 1.00 0.65 1.00 0.65 1.00 0.65 1.00

Lead Count




Packaging Overview

16-Pin HSOP
(1.0-mm Pitch)

20-Pin HSOP
(1.0-mm Pitch)

36-Pin HSOP
(0.65-mm Pitch)

Package Type HSOP

Lead Pitch (mm) 1.00 0.65
Lead Count 16 20 36
Photo Y Y Y




7-Pin HSIP (2.54-mm Pitch) 10-Pin HSIP (2.54-mm Pitch)

Package Type ‘ SIP ‘ ssIP ‘ HSIP
Lead Pitch (mm) 2.54 1.78 2.54
Lead Count 7 9 12 7 10
Photo Y Y

P/HZI

* &

12-Pin HZIP (1.78-mm Pitch) 17-Pin HZIP (2.0-mm Pitch)

25-Pin HZIP (1.0-mm Pitch) 25-Pin HZIP (1.27-mm Pitch)
Package Type ‘ HZIP
Lead Pitch (mm) 1.78 1.27 2.00 1.00 1.27 1.00
Lead Count 12 15 17 25 37

Photo Y Y Y ‘ Y




Toshiba Semiconductor Company Wgrldwigle Support

Design centers provide technical support and design expertise

Support and technical excellence are the areas that are given the highest priority at Toshiba.
Toshiba ASIC Design Centers are located around the globe and provide a high level of
technical expertise for support before, during, and after the design of a Toshiba ASIC. This
includes support issues dealing with EDA environments and design kits, Toshiba design
methodologies,

Toshiba ASIC technologies, and Toshiba \
ASIC design implementation. They are also - ,
available for design consultation.
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‘\‘ Boston
\
San Jose \\\
San Diego
Dallas
Minneapolis
SanDiego

SanJose,CA 15015 Avenue of Science,
San Jose office Suite #110

1060 Rincon Circle San Diego, CA 92128
San Jose, CA 95131 Tel: +1-858-674-6698
Tel: +1-408-526-2400 Fax: +1-858-674-6697
Fax: +1-408-526-2626

Minneapolis Boston,MA
Dallas, TX 7760 France Ave., South, Marlborough office
777 E. Campbell Road, Suite 650 Suite 1100, 290 Donald Lynch Boulevard

Richardson, TX 75081
Tel: +1-972-480-0470
Fax: +1-972-235-4114

Bloomington, MA 01752,
Tel: +1-952-886-7201
Fax: +1-952-886-7203

Marlborough, MA 10752
Tel: +1-508-481-0034
Fax: +1-508-481-8828

A worldwide commitment to excellence

Toshiba has built a reputation around the world for delivering
high-performance, trouble-free products at competitive
prices. This reputation is no accident. It stems from a
corporate culture dedicated to excellence in product design,
processes, high-volume

manufacturing techniques, and quality assurance at every
stage of production. Excellence is also the result of a
commitment to service anywhere in the world, before,
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Ddisseldorf

Toshiba LS| Design Center
European Headquarters
Toshiba Electronics Europe (TEE)
GmbH

ELDEC

Hansaallee 181, D-40549
Dusseldorf, Germany

Tel: +49-211-5296-0

Fax: +49-211-5296-400

e

Singapore

Hong Kong LSI Design Center
Toshiba Electronics Asia Ltd.
Level 11, Tower2,
Grand Century Place,
No, 193, Prince Edward Road West,
Mong Kok, Kowloon, Hong Kong
Tel: +852-2375-6111
Singapore LSI Design Center Fax: +852-2375-0969
Toshiba Electronics Asia (Singapore)

Hong Kong

during, and after the design. This not only means that
Toshiba application engineers work with customers to
develop the best and most cost-effective product for each
individual application. It also means that products are
delivered as specified and that we constantly get feedback
from customers about how we can better meet their needs.
Toshiba's company-wide and worldwide commitment to
excellence is just one more reason to choose Toshiba as
your ASIC partner.
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Taipei LSI Design Center

Pte. Ltd.

438B Alexandra Road, #06-08/12
Alexandra Technopark,
Singapore 119968

Tel: +65-278-5252

Fax: +65-271-5155

Seoul LSI Design Center

Toshiba Electronics Korea Corp.
14F, KEC Bldg. 275-7 Yangjae-Dong,
Seocho-Ku, Seoul 137-130, Korea.
Tel: +82-2-589-4300

Fax: +82-2-589-4302

Toshiba Electronics Taiwan Corp.

17F, Union Enterprise Plaza Bldg.

109, Min Sheng E. RD., SEC. 3,
Taipei, 105 Taiwan

Tel: +886-2-2514-9988

Fax: +886-2-2514-7892

Trademark:

Product names or
company names

may be trademarks

or registered trademarks
of their respective owners.




OVERSEAS SUBSIDIARIES AND AFFILIATES

(As of April 1, 2005)

2005-9

Toshiba America
Electronic Components, Inc.

Headquarters-Irvine, CA

19900 MacArthur Boulevard,

Suite 400, Irvine, CA 92612, U.S.A.

Tel: (949)623-2900 Fax: (949)474-1330

Boulder, CO (Denver)

3100 Araphahoe #500,

Boulder, CO 80303, U.S.A.

Tel: (303)442-3801 Fax: (303)442-7216

Buffalo Grove (Chicago)

2150 E. Lake Cook Road, Suite 310,
Buffalo Grove, IL 60089, U.S.A.

Tel: (847)484-2400 Fax: (847)541-7287

Duluth, GA (Atlanta)

3700 Crestwood Pkwy, #160,

Duluth, GA 30096, U.S.A.

Tel: (770)931-3363 Fax: (770)931-7602

Beaverton/Portland, OR

8323 SW Cirrus Drive, Beaverton,

OR 97008, U.S.A.

Tel: (503)466-3721 Fax: (503)629-0827

Raleigh, NC

3120 Highwoods Blvd., #108, Raleigh,
NC 27604, U.S.A.

Tel: (919)859-2800 Fax: (919)859-2898

Richardson, TX (Dallas)

777 East Campbell Rd., #650, Richardson,
TX 75081, U.S.A.

Tel: (972)480-0470 Fax: (972)235-4114

San Jose Engineering Center, CA
1060 Rincon Circle, San Jose, CA 95131, U.S.A.
Tel: (408)526-2400 Fax:(408)526-8910

Wakefield, MA (Boston)

401 Edgewater Place, #360, Wakefield,
MA 01880-6229, U.S.A.

Tel: (781)224-0074 Fax: (781)224-1095

Wixom (Detroit)

48679 Alpha Drive, Suite 100, Wixom,
MI 48393 U.S.A.

Tel: (248)449-6165 Fax: (248)449-8430

Toshiba Electronics do Brasil Ltda.
Rua Afonso Celso, 552-8 andar, CJ. 81

Vila Mariana Cep 04119-002 S&o Paulo SP, Brasil
Tel: (011)5576-6619 Fax: (011)5576-6607

Toshiba India Private Ltd.

6F DR. Gopal Das Bhawan 28,

Barakhamba Road, New Delhi, 110001, India
Tel: (011)2331-8422 Fax: (011)2371-4603

Toshiba Electronics Europe GmbH

Diisseldorf Head Office
Hansaallee 181, D-40549 Diisseldorf,
Germany

Tel: (0211)5296-0 Fax: (0211)5296-400

Miinchen Office

Biiro Muinchen Hofmannstrasse 52,
D-81379, Miinchen, Germany

Tel: (089)748595-0 Fax: (089)748595-42

France Branch

Les Jardins du Golf 6 rue de Rome F-93561,
Rosny-Sous-Bois, Cedex, France

Tel: (1)48-12-48-12 Fax: (1)48-94-51-15

Italy Branch

Centro Direzionale Colleoni,

Palazzo Perseo 3,

1-20041 Agrate Brianza, (Milan), Italy
Tel: (039)68701 Fax: (039)6870205

Spain Branch

Parque Empresarial, San Fernando, Edificio Europa,

1% Planta, E-28831 Madrid, Spain
Tel: (91)660-6798 Fax:(91)660-6799

U.K. Branch

Riverside Way, Camberley Surrey,

GU15 3YA, UK.

Tel: (01276)69-4600 Fax: (01276)69-4800

Sweden Branch
Gustavslundsvagen 18, 5th Floor,
S-167 15 Bromma, Sweden

Tel: (08)704-0900 Fax: (08)80-8459

Toshiba Electronics Asia
(Singapore) Pte. Ltd.

438B Alexandra Road, #06-08/12 Alexandra
Technopark, Singapore 119968

Tel: (6278)5252 Fax: (6271)5155

Toshiba Electronics Service
(Thailand) Co., Ltd.

135 Moo 5, Bangkadi Industrial Park, Tivanon Road,
Pathumthani, 12000, Thailand

Tel: (02)501-1635 Fax: (02)501-1638

Toshiba Electronics Trading
(Malaysia)Sdn. Bhd.

Kuala Lumpur Head Office

Suite W1203, Wisma Consplant, No.2,

Jalan SS 16/4, Subang Jaya, 47500 Petaling Jaya,
Selangor Darul Ehsan, Malaysia

Tel: (03)5631-6311 Fax: (03)5631-6307

Penang Office

Suite 13-1, 13th Floor, Menara Penang Garden,
42-A, Jalan Sultan Ahmad Shah,

10050 Penang, Malaysia

Tel: (04)226-8523 Fax: (04)226-8515

Toshiba Electronics Philippines, Inc.
26th Floor, Citibank Tower, Valero Street, Makati,
Manila, Philippines

Tel: (02)750-5510 Fax: (02)750-5511

Toshiba Electronics Asia, Ltd.

Hong Kong Head Office

Level 11, Tower 2, Grand Century Place, N0.193,

Prince Edward Road West, Mongkok, Kowloon, Hong Kong
Tel: 2375-6111 Fax: 2375-0969

Beijing Office

Room 714, Beijing Fortune Building, No.5 Dong San Huan Bei-Lu,

Chao Yang District, Beijing, 100004, China
Tel: (010)6590-8796 Fax: (010)6590-8791

Chengdu Office

Suite 403A, Holiday Inn Crown Plaza 31, Zongfu Street,
Chengdu, 610016, Sichuan, China

Tel: (028)8675-1773 Fax: (028)8675-1065

Qingdao Office

Room 4(D-E), 24F, International Financial Center,

59 Xiang Gang Zhong Road, Qingdao, Shandong, China
Tel: (0532)579-3328 Fax: (0532)579-3329

Toshiba Electronics Shenzhen Co., Ltd.
Room 2601-2609, 2616, Office Tower Shun Hing Square,
Di Wang Commercial Center, 5002 Shennan East Road,
Shenzhen, 518008, China

Tel: (0755)2583-0810 Fax: (0755)8246-1581

Toshiba Electronics (Shanghai) Co., Ltd.

Shanghai Head Office

11F, HSBC Tower, 101 Yin Cheng East Road,
Pudong New Area, Shanghai, 200120, China
Tel: (021)6841-0666 Fax: (021)6841-5002

Hangzhou Office

502 JiaHua International Business Center,
No.28 HangDa Road, Hangzhou, 310007, China
Tel: (0571)8717-5004 Fax: (0571)8717-5013

Nanjing Office

23F Shangmao Century Plaza,

No0.49 Zhong Shan South Road, Nanjing, 210005, China
Tel: (025)8689-0070 Fax: (025)8689-0125

Toshiba Electronics (Dalian) Co., Ltd.
14/F, Senmao Building, 147, Zhongshan Road,
Xigang Dist., Dalian, 116011, China

Tel: (0411)8368-6882 Fax: (0411)8369-0822

Tsurong Xiamen Xiangyu Trading Co., Ltd.
14G, International Bank BLDG., No.8 Lujiang Road,
Xiamen, 361001, China

Tel: (0592)226-1398 Fax: (0592)226-1399

Toshiba Electronics Korea Corporation

Seoul Head Office

891, Samsung Life Insurance Daechi Tower 20F, Daechi-dong,
Gangnam-gu, Seoul, 135-738, Korea

Tel: (02)3484-4334 Fax: (02)3484-4302

Gumi Office

6F, Goodmorning Securities Building, 56 Songjung-dong,
Gumi-shi, Kyeongbuk, 730-090, Korea

Tel: (054)456-7613 Fax: (054)456-7617

Toshiba Electronics Taiwan Corporation

Taipei Head Office

17F, Union Enterprise Plaza Building, 109

Min Sheng East Road, Section 3, Taipei, 10544, Taiwan
Tel: (02)2514-9988 Fax: (02)2514-7892

Kaohsiung Office

16F-A, Chung-Cheng Building, 2, Chung-Cheng 3Road,
Kaohsiung, 80027, Taiwan

Tel: (07)237-0826 Fax: (07)236-0046

The information contained herein is subject to change without notice. 021023_D

The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA for any infringements of patents or other rights of
the third parties which may result from its use. No license is granted by implication or otherwise under any patent or patent rights of TOSHIBA or others. 021023_C

TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor devices in general can malfunction or fail due to their inherent electrical
sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to comply with the standards of safety in making a safe design for the entire
system, and to avoid situations in which a malfunction or failure of such TOSHIBA products could cause loss of human life, bodily injury or damage to property. In developing your designs,
please ensure that TOSHIBA products are used within specified operating ranges as set forth in the most recent TOSHIBA products specifications. Also, please keep in mind the precautions
and conditions set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability Handbook” etc. 021023_A

The Toshiba products listed in this document are intended for usage in general electronics applications (computer, personal equipment, office equipment, measuring equipment, industrial
robotics, domestic appliances, etc.). These Toshiba products are neither intended nor warranted for usage in equipment that requires extraordinarily high quality and/or reliability or a

malfunction or failure of which may cause loss of human life or bodily injury (“Unintended Usage”).

Unintended Usage include atomic energy control instruments, airplane or spaceship

instruments, transportation instruments, traffic signal instruments, combustion control instruments, medical instruments, all types of safety devices, etc. Unintended Usage of Toshiba products
listed in this document shall be made at the customer’s own risk. 021023_B

The products described in this document may include products subject to the foreign exchange and foreign trade laws. 021023_F

TOSHIBA products should not be embedded to the downstream products which are prohibited to be produced and sold, under any law and regulations. 030519_Q
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