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• Provides interface to the 1/0 bus of PC/XJ'TM I A 1® or compatible computers 
• Optional, generic host interface to connect to industry-standard buses 

JGUST 1992 

• Interface to serial EEPROM for Node ID and option storage allows construction of jumperless 
adapter cards 

• Allows automatic selection of nonconflicting 1/0 address for self-installing 
• High-performance, packet-buffer architecture pipelines data for highest throughput 
• On-chip buffer management unit controls buffer pointers to reduce software overhead and im-

prove performance 
• Hash filter for multicast packet reception 
• Manchester encoder I decoder tolerates input jitter up to ±18 ns 
• Fully compliant with ISO/ ANSI/IEEE 8802-3 specifications 
• Automatic AUl/10BASE-T selection 
• Integrated pulse shaper, and transmit and receive filters 
• Selectable 100 and 150'2 termination for shielded or unshielded twisted-pair cable 
• Powerdown mode to reduce power dissipation in battery-powered equipment 
• Low-power CMOS technology 
• Single 5-volt power supply 
• 160-pin plastic quad flat package (PQFP) 

!GENERAL DESCRIPTION 

The MB86965 EtherCoupler Controller is a high-performance, highly integrated monolithic device 
that incorporates a network controller with buffer management, Manchester encoder I decoder, 
lOBASE-T transceiver with on-chip transmit and receive filters, and bus interface for a PC/XT I AT /ISA 
bus. 

EtherCoupler allows implementation of adapter solutions with as few as four chips. With its optional 
native bus mode for use directly on a microprocessor bus, it is ideal for use on daughter and mother­
boards, as well as expansion-bus adapter boards. 

An EEPROM can be interfaced to the chip for storage of Ethernet ID and configuration settings. Ether­
Coupler is designed to operate in a jumperless setting, thus eliminating the jumpers typically used to 
configure the system after applying power. 

The buffer management architecture of the MB86965 allows packet data to access a buffer memory area 
simultaneously from the host and from the network media. The network controller updates all receive 
and transmit pointers internally to reduce the software overhead needed to control these operations, 
which results in superior benchmark speed and application performance. 

EtherCoupler' s transmit buffer is programmable as a single 2-kbyte bank or as two banks of 2, 4, or 8 
kbytes each. This buffer chains multiple data packets and transmits them to the network from a single 
transmit command, thereby offering greater design flexibility and throughput. A ring buffer that can be 
sized from 4 to 62 kbytes, depending on the amount of available memory used for the transmit buffer, 
captures the receive packets. 
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MB86965 mfrrsu 
The MB86965 performs pulse shaping and filtering internally, which eliminates the need for external 
filtering components and reduces overall system cost. EtherCoupler is compatible with shielded and 
unshielded twisted-pair cables and provides outputs for receive, transmit, collision and link test LEDs. 
The twisted pair receive threshold can be reduced to allow an extended range between nodes in low­
noise environments. Its wide range of features makes EtherCoupler the ideal device for lOBASE-T 
twisted-pair Ethernet. 

Possible configurations for the system bus interface include 1/0 mapping, memory mapping and OMA 
access, or a combination of these. With a 20 Mbyte/s bandwidth, the EtherCoupler system bus interface 
allows use of full throughput capacity of its packet-buffering architecture. EtherCoupler bus modes are 
selectable, thereby providing big or little endian byte-ordering, permitting efficient data interface 
with most microprocessors and higher-level protocols. 

The Fujitsu high-speed, low-power CMOS process is used to manufacture of the MB86965. The device is 
furnished in a 160-pin plastic quad flat package. 

!PIN CONFIGURATION 
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Figure 1 is a block diagram illustrating the application of the MB86965 in an add-in adapter card for an 
ISA bus-based personal computer. The serial EEPROM provides storage for 1/0 base address, boot 
PROM address and interrupt channel as well as the Ethernet node ID. One or two 8-bit bidirectional 
transceivers provide data buffering between the Ethercoupler and the 8- or 16-bit system bus. A single 
SRAM, typically 8 or 32 Kbytes, implements the local packet buffer, while an optional boot PROM al­
lows use of the adapter in diskless environments, where the driver program must be loaded from the 
network. The EtherCoupler provides interfaces to 100- or 150-ohm twisted pair (lOBASE-TI as well as 
a direct AUi capability (lOBASES). An optional coaxial transceiver interface, such as Fujitsu's 
MBL8392A, provides additional capability for Thin Ethernet (10BASE2) networks. The MB86965 di­
rectly drives several LEDs which provide indication of adapter operational status. 

For complete information on a typical adapter design, request the Hardware Reference Manual for the 
DK86965 EtherCoupler Designer Kit from your authorized Fujitsu Microelectronics sales representative 
or distributor. A Hardware Design Kit, HD86965, including schematics in electronic format, board lay­
outs and Gerber tape for printed circuit card construction is also available for purchase at a nominal 
price. 
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MB86965 mfrrsu 
lPIN ASSIGNMENTS AND DESCRIPTIONS 

LOGIC CONVENTION 
'1 

Unless otherwise noted, a positive logic (active high) convention is a~sumed throughout this document, 
whereby the presence at a pin of a higher, more-positive voltage (n~minally 5 VDC) causes assertion of 
the signal. An underscore, e.g., RDY indicates that the signal is asserted in the low state (nominally 0 
volts). Dual function pins have their alternate function enclosed in parenthesis, e.g., IOCHRDYCRDY) 

Whenever a signal is separated into numbered bits, e.g., BD7, BD6, BDS, BD4, BD3, BD2, BDl and BDO, 
the family of bits may also be shown collectively, e.g., as BD<7:0>. 

PIN ASSIGNMENTS 

Vee 1 
804 2 

120 GND 
119 SD8 

S03 3 
Sll2 4 
801 5 
800 6 

1!11.1 7 
UlCla 8 

lWliEL. • 

118 9010 
117 9011 
116 Vee 
115 9012 
114 9013 
113 $014 
112 9015 

.lWla.. 10 111 IOSEl2 
PCS 11 110 IOSEL1 

SKllSNJ 12 109 IOSEL.0 
DllLSA1 13 

DOILSA2 14 
.ll(g. 15 

GND 16 MB86965 CLKO 17 
CLKI 18 PQFP160 
Vee 19 

GND 20 
RBIAS 21 TOP VIEW 

RESERVED 22 
NC 23 
NC 24 

TPOPB 25 

108 RDYPOL 
107 ,BgE 
106 UE 
105 .BCSO 
104 .BCS1 
103 MO 
102 BA1 
101 BA2 
100 BA3 
118 ONO 
118 BA4 
87 BAS 
86 BAS 

NC 26 86 BA7 
NC 27 94 BAI 

TPOPA 28 83 BAii 
GND 28 82 MODEO 
GND 30 91 MODE1 
Vee 31 80 MODE2 
Vee 32 
NC 33 

TPONA 34 
NC 35 

TPONB 36 

118 BA10 
88 BA11 
87 BA12 
86 BA13 
65 BA14 

ONO 37 
TPIP 38 
TPIN 39 

84 BA15 
83 BOO 
82 801 

NC 40 81 Vee 

Figure 2. MB86965 Pin Assignments 

5 
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PIN DESCRIPTIONS 

System Bus Interface Pins 

PIN NO. SYMBOL TYPE DESCRIPTION 

112-115, 50<15:12>, 110 SYSTEM DATA: All data, command, and status transfers take 
117-119, 50<11:9>, place over this bus. 
122, 50<8>, 
157-159, 50<7:5>, 
2-6 50<4:0> 

150-145 5A<19:14> I SYSTEM ADDRESS: High-order system address. 

144-141, 5A<9:6>, I SYSTEM ADDRESS: Low-order system address. 
139-134 5A<5:0> 

156 CH RESET I CHIP RESET: Resets the chip internal pointers and initializes in-
ternal registers and logic. 

154 JQB I INPUT/OUTPUT READ: Active low signal from the system bus 
which indicates that the current bus cycle is a read operation. 

155 JQW I INPUT/OUTPUT WRITE: Active low signal from the system bus 
which indicates that the current bus cycle is a write operation. 

153 SMEMBO I SYSTEM MEMORY READ: Active low signal from the system 
bus which indicates that the current bus cycle is a memory-read oper-
ation. 

152 AEN I ADDRESS ENABLE: When asserted indicates that a OMA trans-
fer is taking place. 

124 fQf(EOP) I END OF PROCESS: When asserted by the OMA controller, indi-
cates that an entire packet has been transferred between buffer 
memory and the host system. 

129 ALE I ADDRESS LATCH ENABLE: Provided by the system to latch 
valid addresses. 

125 QMACK I DMA ACKNOWLEDGE: Active low signal which indicates that the 
OMA controller is ready to transfer data between the host system and 
the EtherCoupler buffer memory. 

127 ~ I SYSTEM BUS HIGH ENABLE: Active low. This pin is the 
byte/Word control line. It is used only when EtherCoupler is config-
ured for a 16-bit data bus by the SB/SW bit, OLCR6<5>. It allows 
word, upper byte only or lower byte only transfers. The address se-
lect pin SAO is is used with SBJ::iE for byte or word transfers as follows: 

SB/SW ll.t:iE SAO FUNCTION 

0 0 0 Word transfer 

0 0 1 Byte transfer on upper half of 
data bus ($015-8) 

0 1 0 Byte transfer on lower half of 
data bus (507-0) 

0 1 1 Reserved 
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MB86965 
x x x Byte transfer (SD7 ·O) 

111-109 IOSEL<2:0> I INPUT/OUTPUT BLOCK ADDRESS SELECT: Sets the base 
address at which the controller is located, as follows: 

IOSEL2 IOSEL1 IOSELO 1/0 BASE ADDRESS 

0 0 0 260-27F 

0 0 1 280-29F 

0 1 0 2A0-2BF 

0 1 1 240-25F 

1 0 0 340-3SF 

1 0 1 320-33F 

1 1 0 380-39F 

1 1 1 300-31F 

9o-92 MODE<2:0> I MODE SELECT: EtherCoupler configuration mode selection. 

MODE2 MODE1 MODEO CONFIGURATION 

0 0 0 The bus is in ISA mode, with 
an EEPROM that stores ini· 
tial parameters, and configu-
ration that is set for jumper· 
less operation. 

0 0 1 With jumpers and EEPROM. 

0 1 0 With jumpers and IDPROM. 

0 1 1 Generic processor interfac-
ing to buses other than ISA. 

1 x x RESERVED. 

15 ~ 0 BOOT ROM CHIP SELECT: Active low signal which indicates 
that the current memory access is to BOOT ROM. 

133 IRQA 0 INTERRUPT REQUEST: One of four interrupt request lines which 
indicate that EtherCoupler requires host attention after successful 
transmission or reception of a packet, or if any error conditions occur, 
including an EOP after the completion of the OMA cycle. 

130-132 IRQD,IRQC, 0 INTERRUPT REQUEST, in jumperless mode: three of four inter-
IRQB rupt request lines which indicate that EtherCoupler requires host at-

tention after successful transmission or reception of a packet, or if 
any error conditions occur, including an EOP after completion of OMA 
cycle. 

MSEL<2:0> 
I MEMORY SELECT, in jumper select mode: sets BOOT ROM loca-

tion base address. 

MSEL2 MSEL1 MSELO ROM ADDRESS RANGE 

0 0 0 C4000-C7FFF 
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MB86965 mfnsu 
0 0 1 C8000-CBFFF 

0 1 0 CCOOO-CFFFF 

0 1 1 00000- OOFFF 

1 0 0 D4000-07FFF 

1 0 1 08000-DBFFF 

1 1 0 OCOOO- DFFFF 

1 1 1 Decode disabled 

126 OREO 0 DMA REQUEST: Issued to the OMA controller to indicate that 
EtherCoupler has data available to be read in its receive buffer, or is 
ready to accept data into its transmit buffer. 

151 IOCHRDYCBl:OO 0 INPUT/OUTPUT CHANNEL READY: This signal indicates to 
the host that EtherCoupler is ready to complete the requested read or 
write operation. Polarity of this pin is programmed by RDYPOL, pin 
108. 

128 IOCS16 0 INPUT/OUTPUT 16-BIT CHANNEL SIZE: Active low signal 
which indicates that present data transfer is 16-bit VO cycle. 

123 :wtm 0 ENABLE DATA HIGH: Active low signal which enables the sys-
tem data transceiver high byte. 

7 WLa 0 ENABLE DATA LOW: Active low signal which enables the system 
data transceiver low byte. 

8 DJB 0 TRANSCEIVER DIRECTION: Active low signal sets the external 
transceiver direction, from chip to system (read operation). Active 
high signal sets the external transceiver direction from system to chip 
(write operation). 

9 X12SEL 0 SELECT CONFIGURATION REGISTER 1 : Active low signal 
pulse to read the jumper configuration register 1, located at address 
OX12. 

10 X13SEL 0 SELECT CONFIGURATION REGISTER 2: Active low signal 
pulse to read the jumper configuration register 2, located at address 
OX13. 

12 SK/LSAO 0 EEPROM SHIFT CLOCK/LATCHED ADDRESS 0: With ID-
PROM option, the pin provides one of three latched address lines to 
the IDPROM. With EEPROM option, this signal shifts data in and out 
of the EEPROM. 

13 Dl/LSA1 0 EEPROM DATA IN/LATCHED ADDRESS 1: With IDPROM 
option, the pin provides one of three latched address lines to the ID-
PROM. With EEPROM option, this is serial data going to the EEP-
ROM. 

14 DO/LSA2 1/0 EEPROM DATA OUT/LATCHED ADDRESS 2: With IDPROM 
option, the pin provides one of three latched address lines to the ID-
PROM. With EEPROM option, this is serial data coming from the 
EEPROM. 

11 PCS 0 PROM CHIP SELECT: High signal selects EEPROM. Low signal 
selects IDPROM. 

8 



MB86965 FUflrsu 
108 RDYPOL I READY LINE POLARITY SELECT: Controls polarity of 

IOCHRDY signal at pin 151, where 0 is active low READY and 1 is ac-
tive high READY. 

63 FNT 0 REMOTE RESET: When AMT AST bit DLCR5<2> is set high, this 
pin follows AMT 0900H bit DLCR1 <4>, which indicates that a complete 
special packet with type field • 0900H has been received. This is in-
tended for use as a remotely controlled hardware function from other 
nodes in the network. 

64 CNTRL 0 CONTROL: This pin is intended as a hardware control pin pro-
grammable by the system software. Complement of~. 
DLCR4<2>. 

Buffer Memory Interface Pins 

PIN NO. SYMBOL TYPE DESCRIPTION 

66-79, 82- BD<15:2>, 1/0 BUFFER MEMORY DATA BUS: Data lines between SAAM buffer 
83 BD<1:0> memory and EtherCoupler. This data bus is configurable for an 8-bit 

or 16-bit data size by BBIBW bit, DLCR6<4>. 

84-89, 93- BA<15:10>, 0 BUFFER MEMORY ADDRESS BUS: These lines address up to 
98, 100-103 BA<9:4>, 64 kbytes of buffer memory. 

BA<3:0> 

104 .6QS1 0 BUFFER RAM CHIP SELECT 1: Active low signal which is the 
chip select for the most significant byte of the buffer memory. 

105 ~ 0 BUFFER RAM CHIP SELECT O: Active low signal which is the 
chip select for the least significant byte of the buffer memory. 

106 mE 0 BUFFER WRITE ENABLE: Active low signal which is the write 
enable to the buffer memory, and is generated during memory write 
cycles . 

107 .aQE 0 BUFFER OUTPUT ENABLE: Active low signal which is the output 
enable to the buffer memory, and is generated during memory read cy-
cles. 
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Power and Transceiver Interface Pina 

PIN NO. SYMBOL TYPE DESCRIPTION 

1,19,31, Vee I POWER SUPPLY: +5 Volts for analog and digital circuits. 
32,52,53, 
62,81, 
116,121 

16,20,29,30, GND I GROUND: digital and analog ground. 
37,56, 
61,65,80,99, 
120,140, 160 

45,46 DOP 0 AUi TRANSMIT PAIR: A differential output driver pair for the AUi 
transceiver DO circuits. The output is Manchester encoded. 

48,49 DON 0 

42 DIP I AUi RECEIVE PAIR: A differential input driver pair for the AUi 
transceiver DI circuits. The input is Manchester encoded. 

43 DIN I 

54 CIP I AUi COLLISION PAIR: A differential input driver pair for the AUi 
transceiver Cl circuits. The input is collision signalling or signal-qual-

55 CIN I ity error (SQE). 

28 lPOPA 0 TWISTED-PAIR OUTPUT: A differential driver pair output to the 
twisted-pair cable. The output is pre-equalized so that no external fil-

34 TPONA 0 ter is required. 

25 lPOPB 0 TWISTED-PAIR OUTPUT: A differential driver pair output to the 
twisted-pair cable. The output is pre-equalized so that no external fil-

36 TPONB 0 ter is required. 

38 TPIP I TWISTED-PAIR INPUT: A differential input pair from the twisted-
pair cable. 

39 TPIN I 

60 LEDC 0 COLLISION LED: Open-drain driver for the collision indicator. 
Output is pulled low during collision. 

59 LEDL 0 LINK LED: Open-drain driver for link integrity indicator. Output is 
pulled low during link test pass. 

58 LEDT 0 TRANSMIT LED: Open-drain driver for transmit indicator. Output 
is pulled low during transmit. 

57 LEDA 0 RECEIVE LED: Open-drain driver for the receive indicator. Output 
is pulled low during receive. 

21 RBIAS I BIAS RESISTOR: Used to control the bias of the operating circuit. 

17 CLKO 0 CRYSTAL OSCILLATOR: A 20-MHz crystal must be connected 
between these pins. See Figure 4. 

18 CLKI I 

22,44 RESERVED - Not used. 
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!SYSTEM CONFIGURATION 

r HOST CPU J 
MAIN 

MEMORY 

)~ )~ 
,~ SYSTEM BUS w 

)~ 

'If 10BASE-T - .... NETWORK ~ ,,.. I SERIAL I< MEDIUM 

> MB86965 10BASE2 EEPROM 
EtherCoupler ~ """ ~ , NETWORK 

TRANSCEIVER 

""""- -""" 
10BASE5 

~ - NETWORK 

'" 
TRANSCEIVER 

w 
BUFFER 
MEMORY 

Figure 3. System Configuration, Slmpllfled Block Diagram 

As shown in Figure 3, EtherCoupler allows a highly integrated system configuration. EtherCoupler's 
architecture and high level of integration facilitate packet management and storage, and eliminate 
the need for a local microprocessor. 

EtherCoupler connects with the host system bus to provide command and status interfaces as well as 
packet data access. The host processor can directly access command and status registers when mapped 
into the host 1/0 or memory space. Data packets to be transmitted to the media initially transfer from 
host memory through an EtherCoupler port into a dedicated buffer memory where they are temporarily 
stored until transmitted. Buffer memory initially stores received data packets that are later trans­
ferred to the host memory. 

Refer to the section on Control and Status Registers for identification of control and status bits of the 
data link control registers, DLCRO through DLCR7, and buffer memory port register pair, BMPR8 and 
BMPR9. 

CONNECTION TO LAN MEDIA 

Connection to the LAN media can be accomplished by on-board connection to a shielded or unshielded 
twisted pair, through the on-chip tOBASE-T transceiver. 
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CRYSTAL OSCILLATOR 

The clock rate of 10 Mbits/s specified by the international LAN standard, "ISO/ ANSI/IEEE 8802-3, 
derives from an on-chip oscillator that is controlled by a crystal connected across pins 17 and 18 (CLKO 
and CLKI). 

EtherCoupler 

CLKO CLKI 

20 MHz 

D 
20 P'I I 

20 pf 

--

Figure 4. Crystal Oaclllator Connection 

Capacitance specified by the crystal manufacturer must be connected across pins 17 and 18 to ground, as 
shown in Figure 4, to stabilize the effects of stray capacitance that may vary crystal frequency. 

The 20-MHz clock also serves as an internal phase-locked loop (PLL) reference for decoder clock recov­
ery. Internal clocks shut down when the PWRDN bit, DLCR7<5>, is asserted for power down mode. 
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ELECTRICAL CHARACTERISTICS 

OPERATIONAL SPECIFICATIONS 

Absolute Maximum Ratings 

SYMBOL PARAMETER DESCRIPTION MINIMUM MAXIMUM UNITS 

Vee Supply voltage -0.5 6.0 v 

VIN Input voltage -0.5 Vcc+0.5 v 

Vour Output voltage -0.5 Vcc+0.5 v 

looF Differential output current on DOP pins -40 ma 

V1oc Input DC voltage on DIP and CIP -0.5 16 v 

Vooc1 Output DC voltage on DOP without transformer -0.5 14 v 

Vooc2 Output DC voltage on DOP with transformer -0.5 16 v 

Te1As Temperature under bias -25 +85 oc 

TSTG Storage temperature -40 +125 oc 

PWR Power dissipation 425 mw 

Permanent device damage may occur if absolute maximum ratings are exceeded. Exposure to absolute 
maximum rating conditions for extended periods may affect device reliability. No more than one output may be 
shorted to ground of Vee at a time for a maximum duration of one second. 

Recommended Operating Conditions 

SYMBOL PARAMETER DESCRIPTION lllNlllUll TYPICAL MAXIMUM UNITS 

Vco Supply Voltage 4.75 5.25 v 

VIH Logic input high voltage 2.2 v 

V1L Logic input low voltage 0.8 v 

F\. Driver load resistors (across DOP and 77 78 79 n 
DON) 

Ar Termination resistors (two in series across 38.6 39 39.4 n 
DIP and CIP) 

Cr Termination bypass capacitors (between 0.1 µF 
junction of termination resistors, ground) 

Cose Oscillator load capacitors 12 20 38 pf 

fxTAL Crystal oscillator frequency 19.999 20 20.001 MHz 

TA Operating temperature 0 70 oc 

13 
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!ORDERING INFORMATION 

160-pin Plastic Flat Package 

160-LEAD PLASTIC FLAT PACKAGE 
(Case No.: FPT-160P-M03) 

1.280:t.018132.00±04i) SQ r l.102128.00) SQ I 

~ 

@"' ~----!lmJ ~ 
0 0 

LEAD~ef 

INDEX 

rl 
..•.. 0 
I 

.02151(0.851 .012±.004 
TYP (0.30±0.1 

.00510.131 M 

14 

_ _... ,.;..:..15213.85) MAX 
(MOUNTING HEIGHTI 

OIOI MIN 

jlSTAND OFF HEIGHTI 

('It'""' 

r 
1.197:1-.018 
(30.40±0.40I 

.998125.35) 
REF 

I 
... 1---·1 ,. 
I .ooet.002 

(0.15±0.05) 

I 
I 
I 
j 

Dimensions in inches millimeters 
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!TRADEMARKS 

EtherCoupler is a trademark of Fujitsu Microelectronics, Inc. 

All rights reserved. This publication contains infonnation considered proprietary by Fujitsu Limited 
and Fujitsu Microelectronics, Inc. No part of this document may be copied or reproduced in any fonn or by 
any means or transferred to any third party without the prior written consent of Fujitsu Microelectron­
ics, Inc. 

Circuit diagrams utilizing Fujitsu products are included as a means of illustrating typical semiconductor 
applications. Consequently, complete infonnation sufficient for design purposes is not necessarily given. 

Fujitsu Limited and its subsidiaries reserve the right to change products or specifications without no­
tice. Fujitsu advises its customers to obtain the latest version of device specifications to verify, before 
placing orders, that the information being relied upon by the customer is current. 

The information contained in this document does not convey any license under copyrights, patent rights 
or trademarks claimed and owned by Fujitsu limited or its subsidiaries. Fujitsu assumes no liability for 
Fujitsu applications assistance, customer's product design, or infringement of patents arising from use of 
semiconductor devices in such systems' designs. Nor does Fujitsu warrant or represent that any patent 
right, copyright, or other intellectual property right of Fujitsu covering or relating to any combination, 
machine, or process in which such semiconductor devices might be or are used. 

Fujitsu Microelectronics, Inc. products are not authorized for use in life support devices or systems. life 
support devices or systems are devices or systems which are: 

1. Intended for surgical implant into the human body. 
2. Designed to support or sustain life, and when properly used according to label instructions, can 

reasonably be expected to cause significant injury to the user in the event of failure. 

The information contained in this document has been carefully checked and is believed to be entirely 
accurate. However, Fujitsu Limited and Fujitsu Microelectronics, Inc. assume no responsibility for inaccu­
racies. 

This document is a published by the marketing department of Fujitsu Microelectronics, Inc., 3545 North 
First Street, San Jose, California, U.S.A. 95134-1804. 

Copyright© 1992, Fujitsu Microelectronics, Inc. 

15 



MB86965 
FUJITSU MICROELECTRONICS INC. SALES OFFICES 

UNITED STATES 

CALIFORNIA 
10600 N. DeAnza Blvd., #225 
Cupertino, CA 95014 
( 408) 996-1600 

Century Center 
2603 Main Street, #510 
Irvine, CA 92714 
(714) 724-S7n 

COLORADO 
5445 OTC Parkway, #300 
Englewood, CO 80111 
(303) 7 40-8880 

GEORGIA 
3500 Parkway Lane, #21 o 
Norcross, GA 30092 
(404) 449-8539 

ILLINOIS 
One Pierce Place, #1130 West 
Itasca, IL 60143-2681 
(708) 250-8580 

MASSACHUSETTS 
1000 Winter Street, #2500 
Waltham, MA 02154 
(617) 487-0029 

MINNESOTA 
3460 Washington Drive, #209 
Eagan, MN 55122-1303 
(612) 454-0323 

NEW YORK 
898 Veterans Memorial Hwy. 
Building 2, Suite 310 
Hauppauge, NY 11788 
(516) 582-8700 

OREGON 
15220 N.W. Greenbrier Pkwy., #360 
Beaverton, OR 97006 
(503) 690-1909 

TEXAS 
14785 Preston Rd., #274 
Dallas, TX 75240 
(214) 233-9394 

illA 
HONG KONG 
Fujitsu Microelectronics Pacific Asia 

Ltd. 
616-617, Tower B, New Mandarin 

Plaza, 
14 Science Museum Rd., Tsimshat-

sui East, 
Kowloon, Hong Kong 
Tel: 723-0393 •Fax: 721-6555 

JAPAN 
Fujitsu Limited 
Semiconductor Marketing 
Furukawa Sogo Building 
6-1 Marunouchi, 2-chome 
Chiyoda-ku, Tokyo 100, Japan 
Tel: 03-3216-3211 •Fax: 03-3216-

9n1 

SINGAPORE 
Fujitsu Microelectronics PTE Ltd. 
51 Bras Basah Rd. 
Plaza by the Park 
#06-04/07 Singapore 0718 
Tel: 336-1600 •Fax: 336-1609 

TAIWAN 
Fujitsu Microelectronics Pacific Asia 

Ltd. 
1906, No. 333 Keelung Rd., Sec. 1, 
Taipei, 10548, Taiwan, R.O.C. 
Tel: 02-7576548 •Fax: 02-7576571 

EUROPE 

FRANCE 
Fujitsu Mikroelektronik GmbH 
lmmeuble le Trident 
3-5 voie Felix Eboue 
94024 Creteil Cedex, France 
Tel: 01-45131212 •Fax: 01-45131213 

GERMANY 
Fujitsu Mikroelektronik GmbH 
Am Siebenstein 6-10 
6072 Dreieich-Buchschlag, Germany 
Tel: 06103-6900 •Fax: 06103-690122 

Fujitsu Mikroelektronik GmbH 
Carl-Zeiss-Ring 11 
8045 lsmaning, Germany 
Tel: 089-9609440 • Fax: 089-

96094422 

Fujitsu Mikroelektronik GmbH 
Am Joachimsberg 10-12 
7033 Herrenberg, Germany 
Tel: 07032-4085 •Fax: 07032-4088 

ITALY 
Fujitsu Microelectronics Italia, S.R.L. 
Centro Direzionale Milanofiori 
Strada 4-Palazzo A4 
20094 Assago (Milano), Italy 
Tel: 02-8246170/176 •Fax: 02-

8246189 

NETHERLANDS 
Fujitsu Mikroelektronik GmbH 
Europalaan 26A 
5623 W Eindhoven, The Netherlands 
Tel: 040-447440 •Fax: 04o-444158 

SWEDEN 
Fujitsu Microelectronics Ltd. 
Torggatan 8 
17154 Solna, Sweden 
Tel: 08-7646365 •Fax: 08-280345 

UNITED KINGDOM 
Fujitsu Microelectronics Ltd. 
Hargrave House 
Belmont Road 
Maidenhead 
Berkshire SL6 6NE, United Kingdom 
Tel: 0628-76100 •Fax: 0628-781484 


