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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.




DATA SHEET

RENESAS MOS INTEGRATED CIRCUIT

1PD98502

NETWORK CONTROLLER

The puPD98502 network controller is an LSI for network terminal applications such as ADSL systems. The
controller integrates a VrR4120A™ MIPS™ RISC CPU core, memory interface, PCI, and other network interface
functions such as ATM, Ethernet™, and USB on one chip.

Detailed function descriptions are provided in the following user’s manual. Be sure to read the manual before designing.
1PD98502 User’s Manual: S15543E

FEATURES

* Includes high performance MIPS based 64-bit RISC processor Vr4120A

e Can perform RTOS and network middleware (M/W) on the chip

* Includes interface for PROM and flash ROM used for storing boot program

* Includes 32-bit RISC controller in ATM Cell Processor

* Software SAR processing by RISC controller affords flexibility for specification update

* Supports CBR/VBR/UBR service classes

¢ Include 2-channel 10/100-Mbps Ethernet controllers compliant to IEEE802.3, IEEE 802.3u and IEEE802.3x
* Can directly connect external Ethernet PHY device through 3.3 V Mll interface

¢ Includes USB full speed function controller compliant to USB specification 1.1

* Supports operation conforming to the USB Communication Device Class Specification

e Can directly connect 64-Mbit and 128-Mbit SDRAM as external memory

* Includes 32-bit 33-MHz PCI Bus Master compliant to PCI Specification Rev. 2.2

¢ Includes 8-bit 16.5/25/33-MHz UTOPIA level 2 interface compliant to ATM Forum af-phy-0039
* Includes boundary scan function (JTAG) compliant to IEEE 1149.1

¢ Include UART and Micro Wire™ interfaces

¢ Include 2-ch general purpose timers

e Using advanced CMOS technology

* Power supply 2.5V(Core)/3.3V(I/O)

* Package 500-pin T-BGA

ORDERING INFORMATION

Part Number Package
uPD98502N7-H6  500-pin tape BGA (Heat spreader type) (40 x 40)

The information in this document is subject to change without notice. Before using this document, please
confirm that this is the latest version.

Not all devices/types available in every country. Please check with local NEC representative for
availability and additional information.

Document No. S15409EJ2V0DS00 (2nd edition) The mark * shows major revised points.
Date Published July 2002 NS CP (K) © NEC Corporation 2001
Printed in Japan
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PIN CONFIGURATION (Bottom View)

* 500-pin tape BGA (Heat spreader type) (40 x 40)

1 PD98502N7-H6

1PD98502
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NEC 1PD98502
PINTABLE
(1/3)

Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
A1l SMA13 B10 URSDO C19 IC-PDnR D28 PGTO2_B F27 GND
A2 SMDO B11 RMSLA C20 IC-OPEN D29 PRQI1_B F28 GND
A3 SMD4 B12 MWDO C21 JDI D30 PADO F29 PAD5
A4 SMD7 B13 POM3 c22 GND E1 GND F30 PAD6
A5 SMD19 B14 POM5 Cc23 USBDM E2 SDRAS_B G1 SMA8
A6 SMD22 B15 EVDD C24 IC-OPEN E3 SMAO G2 SMA15
A7 SRMCS_B |B16 IC-OPEN C25 PUDGND E4 SMA10 G3 SDCLK1
A8 URDSR_B B17 IC-OPEN C26 IVDD E5 GND G4 EVDD
A9 URDCD_B B18 IC-PUpR* | C27 PMODE E6 EVDD G5 SDCAS_B
A10 URDTR_B B19 IC-OPEN ca8 PGTO3_B E7 SMD16 G26 PAD1
A1 MWSK B20 GND C29 PGTO1_B E8 GND G27 PAD3
Al12 MWDI B21 IC-PDn C30 PRQIO_B E9 EVDD G28 EVDD
A13 EXNMI_B B22 JDO D1 SDWE_B E10 GND G29 PAD7
A4 POM6 B23 GND D2 SMA1 E11 RMSLO G30 PAD8
A15 EXINT_B B24 USBDP D3 SMA11 E12 GND H1 SMA4
A16 IVDD B25 PUDVD D4 IVDD E13 POMO H2 SMA7
A17 IC-PUpR* | B26 IC-OPEN D5 SMD3 E14 GND H3 SMA9
A18 IC-PDnR B27 PUMD_B* |D6 SMD6 E15 POM7 H4 IVDD
A19 IC-OPEN B28 PHINT_B D7 EVDD E16 GND H5 GND
A20 IC-OPEN B29 PRSTO_B D8 IVDD E17 GND H26 GND
A21 IC-PDn B30 PGTOO0_B D9 URCLK E18 IC-OPEN H27 IVDD
A22 JCK C1 SMA2 D10 IVDD E19 GND H28 PCBEO_B
A23 JMS c2 GND D11 GND E20 IC-PDn H29 PAD9
A24 EVDD C3 SMA16 D12 IVDD E21 GND H30 GND
A25 EVDD C4 SMD2 D13 POMA1 E22 EVDD J1 SMA18
A26 PUAVD C5 GND D14 IVDD E23 GND J2 SMA3
A27 GND Cc6 SMD18 D15 IC-PDnR E24 USBCLK J3 SMA5
A28 IC-OPEN c7 SMD21 D16 BIG E25 EVDD J4 SMA6
A29 GND Cc8 SRMOE_B |D17 IVDD E26 GND J5 EVDD
A30 PSERI_B C9 GND D18 IC-OPEN E27 PRQI3_B J26 EVDD
B1 SMA12 C10 URRTS_B D19 IVDD E28 PRQI2_B J27 PAD10
B2 SMA14 C11 EVDD D20 IC-OPEN E29 PAD2 J28 PAD11
B3 SMD1 C12 MWCS D21 IVDD E30 PAD4 J29 PAD12
B4 SMD5 C13 POM2 D22 JRSTB_B F1 SMA17 J30 PAD13
B5 SMD17 C14 POM4 D23 IVDD F2 SDCKEH1 K1 SMD31
B6 SMD20 C15 ENDCEN D24 PUAGND F3 SDCS_B K2 SMA20
B7 SMD23 C16 GND D25 PUSTBY F4 GND K3 SMA19
B8 URCTS_B C17 IC-PDnR D26 PARBN F5 EVDD K4 IVDD
B9 URSDI Cc18 IC-OPEN D27 IVDD F26 EVDD K5 GND
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NEC 1PD98502
(2/3)
Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
K26 GND P5 GND V4 IVDD AB3 IC-PUp AF2 MICRS
K27 IVDD P26 GND V5 GND AB4 IC-PDn AF3 MIMCLK
K28 PAD14 P27 IVDD V26 PAD26 AB5 EVDD AF4 MITD3
K29 PAD15 P28 PAD16 va27 PAD25 AB26 EVDD AF5 GND
K30 EVDD P29 PAD17 Va8 PAD24 AB27 IC-OPEN AF6 EVDD
L1 SDCLKO P30 PAD18 V29 GND AB28 IC-OPEN AF7 MI2TE
L2 GND R1 EVDD V30 PSCLK AB29 GND AF8 GND
L3 SDCKEO R2 SMD12 Wi1 IC-PUp AB30 RST_B AF9 EVDD
L4 SMD30 R3 SMD9 W2 IVDD AC1 IC-PUp AF10 GND
L5 EVDD R4 SMD10 W3 IC-PUp AC2 MIRD3 AF11 UDRD1
L26 PCBE1_B R5 SMD11 W4 IVDD AC3 GND AF12 GND
L27 GND R26 EVDD W5 GND AC4 IVDD AF13 UDRAD2
L28 PAR R27 PAD19 W26 GND AC5 GND AF14 GND
L29 PSERO_B R28 PAD20 w27 IVDD AC26 GND AF15 UDTAD3
L30 PER_B R29 GND W28 PAD28 AC27 IVDD AF16 ubTD7
M1 EVDD R30 PAD21 W29 EVDD AC28 IC-OPEN AF17 GND
M2 SMD28 T1 SMD8 W30 PAD27 AC29 IC-OPEN AF18 EVDD
M3 SMD29 T2 GND Y1 IC-OPEN AC30 PINT_B AF19 GND
M4 IVDD T3 CLKUSLA1 Y2 PSDGND AD1 MIRD2 AF20 UMWR_B
M5 GND T4 CLKUSLO Y3 PSAGND AD2 MIRD1 AF21 GND
M26 GND T5 EVDD Y4 PSAVD AD3 MIRCLK AF22 EVDD
mM27 IVDD T26 PAD22 Y5 PSDVD AD4 MIRER AF23 GND
M28 PSTP_B T27 IVDD Y26 PAD31 AD5 MIRDV AF24 GND
M29 PDSEL_B T28 GND Y27 PME_B AD26 GND AF25 EVDD
M30 EVDD T29 PAD23 Y28 PRQO_B AD27 EVDD AF26 GND
N1 SMD24 T30 PCBE3_B Y29 PAD30 AD28 IC-PDnR AF27 GND
N2 SMD25 U1 CLKSL Y30 PAD29 AD29 IC-OPEN AF28 IC-PDnR
N3 GND U2 GND AA1 IC-OPEN AD30 GND AF29 IC-PDnR
N4 SMD26 UK] IC-PUp AA2 PSTBY AE1 MIRDO AF30 IC-PDnR
N5 SMD27 U4 IVDD AA3 PSMD_B* |AE2 GND AG1 MIMD
N26 PTRY_B us GND AA4 IVDD AE3 MITER AG2 GND
N27 PIRY_B u26 GND AA5 GND AE4 IVDD AG3 MITD2
N28 GND u27 IVDD AA26 GND AE5 EVDD AG4 IVDD
N29 PFRA_B u2s PIDSEL AA27 IVDD AE26 EVDD AG5 MI2COL
N30 PCBE2_B u29 GND AA28 PGTI_B AE27 IC-PDnR AG6 IVDD
P1 SMD13 uso EVDD AA29 GND AE28 IC-PDnR AG7 MI2CRS
P2 SMD14 "2l SCLK AA30 EVDD AE29 IC-PDnR AG8 IVDD
P3 SMD15 V2 GND AB1 IC-OPEN AE30 IC-PDnR AG9 UDRSC
P4 IVDD V3 IC-PUp AB2 GND AF1 MITE AG10 IVDD
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1PD98502

(3/3)
Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
AG11 UDRDO AH3 MICOL AH25 EVDD AJ17 UDTD5 AK9 UDRD5
AG12 IVDD AH4 MI2RDO AH26 IVDD AJ18 GND AK10 UDRD2
AG13 UDRAD1 AH5 MI2MD AH27 UMADS8 AJ19 UMRDY_B | AK11 UDRCLK
AG14 IVDD AH6 MI2TER AH28 UMAD7 AJ20 GND AK12 UDRADS3
AG15 UDTAD2 AH7 MI2TD3 AH29 UMAD3 AJd21 EVDD AK13 UDRADO
AG16 UDTADO AH8 GND AH30 UMAD1 AJ22 UMD13 AK14 UDTE_B
AG17 IVDD AH9 UDRCLV AJ1 MITDO AJ23 UMD9 AK15 UDTAD4
AG18 uDTD1 AH10 UDRD4 AJ2 MI2MCLK AJ24 UMD7 AK16 UDTCLK
AG19 IVDD AH11 uDTCLV AJ3 MI2RD1 AJ25 UMD4 AK17 UDTD6
AG20 UMMD AH12 IC-OPEN AJ4 GND AJ26 UMD1 AK18 UDTD3
AG21 IVDD AH13 EVDD AJ5 MI2RER AJ27 GND AK19 UDTDO
AG22 UMD10 AH14 uDTSC AJ6 GND AJ28 GND AK20 UMRST_B
AG23 IVDD AH15 EVDD AJ7 MI2TD1 AJ29 UMADG6 AK21 UMRD_B
AG24 UMD2 AH16 UDTAD1 AJ8 UDRE_B AJ30 UMAD4 AK22 UmD14
AG25 UMAD11 AH17 UDTD4 AJ9 UDRDG6 AK1 MI2RD3 AK23 uUmMD12
AG26 UMAD9 AH18 UDTD2 AJ10 UDRD3 AK2 MI2RD2 AK24 UMD8
AG27 IVDD AH19 UMINT_B AJ11 UDRAD4 AK3 MI2RCLK AK25 UMD6
AG28 UMAD2 AH20 UMSL_B AJ12 IC-OPEN AK4 MI2RDV AK26 UmMD3
AG29 UMADO AH21 UMD15 AJ13 GND AK5 MI2TCLK AK27 UMDO
AG30 IVDD AH22 UMD11 AJ14 GND AK6 MI2TD2 AK28 UMAD10
AH1 MITCLK AH23 GND AJ15 IVDD AK7 MI2TDO AK29 IC-PUp
AH2 MITD1 AH24 UMD5 AJ16 GND AK8 UDRD7 AK30 UMAD5

Special pin name description:

IC-PDn:
IC-PDnNR:
IC-PUp:
IC-PUpR:

Pull Down

Pull Down with Resistor

Pull Up

Pull Up with Resistor

Remark In this document, XXX_B stands for active low pin.
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1. PIN FUNCTIONS

Symbol of I/O column indicates following status in this section.

I/0
I/0Z
0z
oD

1.1 Power Supply

Input

Output

Bidirection

Bidirection (Include Hi-Z state)
Output (Include Hi-Z state)
Output (Open drain)

1PD98502

Pin Name Pin No. I/0 Active Level Function
GND A27, A29, B20, B23, C2, C5, C9, C16, C22, D11, E1, E5, GND (0V)
E8, E10, E12, E14, E16, E17, E19, E21, E23, E26, F4,
F27, F28, H5, H26, H30, K5, K26, L2, L27, M5, M26, N3,
N28, P5, P26, R29, T2, T28, U2, U5, U26, U29, V2, V5,
V29, W5, W26, AA5, AA26, AA29, AB2, AB29, AC3, AC5,
AC26, AD26, AD30, AE2, AF5, AF8, AF10, AF12, AF14,
AF17, AF19, AF21, AF23, AF24, AF26, AF27, AG2, AH8,
AH23, AJ4, AJ6, AJ13, AJ14, AJ16, AJ18, AJ20, AJ27,
AJ28
IVDD A16, C26, D4, D8, D10, D12, D14, D17, D19, D21, D23, Internal logic core
D27, H4, H27, K4, K27, M4, M27, P4, P27, T27, U4, U27, power supply (+2.5 V)
V4, W2, W4, W27, AA4, AA27, AC4, AC27, AE4, AG4,
AG6, AG8, AG10, AG12, AG14, AG17, AG19, AG21,
AG23, AG27, AG30, AH26, AJ15
EVDD A24, A25, B15, C11, D7, E6, E9, E22, E25, F5, F26, G4, External (I//0O) power
G28, J5, J26, K30, L5, M1, M30, R1, R26, T5, U30, W29, supply (+3.3 V)
AA30, AB5, AB26, AD27, AE5, AE26, AF6, AF9, AF18,
AF22, AF25, AH13, AH15, AH25, AJ21
1.2 System PLL Power Supply
Pin Name Pin No. I/0 Active Level Function
PSAGND Y3 Analog ground (0 V)
PSAVD Y4 Analog power supply (+2.5 V)
PSDGND Y2 Digital ground (0 V)
PSDVD Y5 Digital power supply (+2.5 V)
1.3 USB PLL Power Supply
Pin Name Pin No. I/0 Active Level Function
PUAGND D24 Analog ground (0 V)
PUAVD A26 Analog power supply (+2.5 V)
PUDGND C25 Digital ground (0 V)
PUDVD B25 Digital power supply (+2.5 V)

Data Sheet S15409EJ2VODS




NEC 1PD98502
1.4 System Control Interface
Pin Name Pin No. 1/0 Active Level Function
SCLK VA | System clock (33 MHz)
CLKSL U1 | Clock select (L: 100 MHz/H: 66 MHz) for VrR4120A and
SDRAM
* | PSMD_B AA3 I L System PLL mode control (L: normal, H: through) Note
PSTBY AA2 I H System PLL standby mode control (L: active, H: standby)
* | PUMD_B B27 | L USB PLL mode control (L: normal, H: through) Note
PUSTBY D25 | H USB PLL standby mode control (L: active, H: standby)
BIG D16 | H Vr4120A big endian mode
ENDCEN C15 | Endian converter enable
EXINT_B A15 | L External interrupt
EXNMI_B A13 | L External non-maskable interrupt
RST_B AB30 | L System reset
RMSLO, RMSL1 E11, B11 | ROM access bus width select
(RMSL1/0 = L/L: 32-bit, L/H: 16-bit, H/L: 8-bit)

* Note PSMD_B and PUMD_B pins shall be connected to GND.

1.5 Memory Interface

Pin Name Pin No. I/0 Active Level Function

SDCLKO, SDCLK1 L1, G3 o SDRAM clock
SDCKEO, SDCKEH1 L3, F2 o H SDRAM clock enable
SDCS_B F3 O L Chip select
SDRAS_B E2 O L Row address strobe
SDCAS_B G5 O L Column address strobe
SDWE_B D1 (0] L Write enable
SRMCS_B A7 O L PROM/FLASH chip select
SRMOE_B Cc8 O L PROM/FLASH output enable
SMAO - SMA20 E3, D2, C1, J2, H1, (0] Memory address

J3, J4, H2, G1, H3,

E4, D3, B1, A1, B2,

G2, C3, F1, J1, K3,

K2
SMDO - SMD31 A2, B3, C4, D5, A3, I/0 Memory data

B4, D6, A4, T1, R3,

R4, R5, R2, P1, P2,

P3, E7, B5, C6, A5,

B6, C7, A6, B7, N1,

N2, N4, N5, M2, M3,

L4, K1
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1.6 PCl Interface

1PD98502

(1/2
Pin Name Pin No. I/0 Active Level Function
PSCLK V30 I PCI clock (33 MHz)
PARBN D26 | H PCI arbiter enable
NIC Mode :  Not available (Connect to GND)
Host Mode :  Control for Internal Bus Arbiter
High -> Enable
Low -> Disable
PMODE ca7 | PCI mode select (L: host, H: NIC)
PIDSEL u28 | H Initialization device select
NIC Mode :  Available
Host Mode : Not Available (Connect to GND)
PDSEL_B M29 110z L Device select
PER_B L30 1/10Z L Parity error
PFRA_B N29 1/0z L Cycle frame
PHINT_B B28 | L PCI host interrupt
NIC Mode :  Not available (Connect to EVDD)
Host Mode : Available
PINT_B AC30 (6] L Interrupt_A
NIC Mode :  Available
Host Mode : Not Available (Leave open)
PIRY_B N27 1/10Z Initiator ready
PME_B Y27 oD L Power management event
NIC Mode :  Available
Host Mode : Not Available (Leave open)
PRSTO_B B29 (0] L PCI system reset out
NIC Mode : Not Available (Leave open)
Host Mode :  Available
PSERI_B A30 L System error in
NIC Mode :  Not available (Connect to EVDD)
Host Mode :  Available
PSERO_B L29 O L System error out
NIC Mode :  Available
Host Mode : Not Available (Leave open)
PTRY_B N26 1/10Z L Target ready
PSTP_B M28 1/0z L Stop request from target
PCBE[0:3]_B H28, L26, N30, T30 1/10zZ L Bus command and byte enable
PRQO_B Y28 (6] L Bus request out
NIC Mode :  Available
Host Mode : Not Available (Leave open)
PRQI[0:3]_B C30, D29, E28, E27 L Bus request in
NIC Mode :  Not available (Connect to EVDD)
Host Mode :  Available
PGTI_B AA28 L Bus grant in
NIC Mode :  Available
Host Mode : Not available (Connect to EVDD)

10
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NEC 1PD98502
(2/2
Pin Name Pin No. I/0 Active Level Function
PGTO[0:3]_B B30, C29, D28, C28 (0] L Bus grant out
* NIC Mode :  Not Available (Leave open)
Host Mode :  Available

PAR L28 1/10Z Parity of address/data
PADO - PAD31 D30, G26, E29, G27, 1/10Z PCI address and data

E30, F29, F30, G29,
G30, H29, J27, J28,
J29, J30, K28, K29,

P28, P29, P30, R27,
R28, R30, T26, T29,
V28, V27, V26, W30,
W28,Y30, Y29, Y26

Data Sheet S15409EJ2V0DS
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1.7 ATM Interface

1.7.1 UTOPIA Management Interface

1PD98502

Pin Name Pin No. I/0 Active Level Function
UMMD AG20 O Management mode select
UMINT_B AH19 | L Interrupt from PHY
UMRD_B AK21 (6] L Management read enable
UMRDY_B AJ19 | L Management data ready
UMRST_B AK20 o L PHY reset
UMSL_B AH20 O L PHY select
UMWR_B AF20 O L Management write enable
UMADO - UMAD11 AG29, AH30, AG28, o PHY address

AH29, AJ30, AK30,
AJ29, AH28, AH27,
AG26, AK28, AG25
UMDO - UMD15 AK27, AJ26, AG24, 1/0 Management data
AK26, AJ25, AH24,
AK25, AJ24, AK24,
AJ23, AG22, AH22,
AK23, AJ22, AK22,
AH21
1.7.2 UTOPIA Data Interface
Pin Name Pin No. I/0 Active Level Function
CLKUSLO, CLKUSL1 |T4,T3 | UTOPIA clock select
(CLKUSL1/0 = L/L: 33 MHz, H/L: 25 MHz, L/H: 16.5 MHz)
UDRCLK AK11 O Receive clock
UDRCLV AH9 | H Receive cell available
UDRE_B AJ8 (0] Receive enable
UDRSC AG9 | H Receive cell start
UDRADO - UDRAD4 | AK13, AG13, AF13, O Receive PHY address
AK12, AJ11
UDRDO - UDRD7 AG11, AF11, AK10, Receive data
AJ10, AH10, AK9,
AJ9, AK8
UDTCLK AK16 (6] Transmit clock
UDTCLV AH11 | H Transmit cell available
UDTE_B AK14 (0] Transmit enable
UDTSC AH14 O H Transmit cell start position
UDTADO - UDTAD4 | AG16, AH16, AG15, (e} Transmit PHY address
AF15, AK15
UDTDO - UDTD7 AK19, AG18, AH18, O Transmit data
AK18, AH17, AJ17,
AK17, AF16

12
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1.8 Ethernet Interface

1.8.1 Ethernet Interface (Channel 1)

1PD98502

Pin Name Pin No. I/0 Active Level Function

MIMCLK AF3 (0] MIl management clock

MIMD AG1 /0 MIl management data

MICOL AH3 | Collision

MICRS AF2 | Carrier sense

MIRCLK AD3 | Receive clock (2.5 MHz/25 MHz)
MIRDV AD5 | Receive data valid

MIRER AD4 | Receive error

MIRDO - MIRD3 AE1, AD2, AD1, AC2 | Receive data

MITCLK AHA1 | Transmit clock (2.5 MHz/25 MHz)
MITE AF1 O Transmit enable

MITER AE3 (0] Transmit error

MITDO - MITD3 AJ1, AH2, AG3, AF4 o Transmit data
1.8.2 Ethernet Interface (Channel 2)

Pin Name Pin No. I/0 Active Level Function

MI2MCLK AJ2 (0] MIl management clock

MI2MD AH5 1/0 MIl management data

MI2COL AG5 | Collision

MI2CRS AG7 | Carrier sense

MI2RCLK AK3 | Receive clock (2.5 MHz/25 MHz)
MI2RDV AK4 I Receive data valid

MI2RER AJ5 | Receive error

MI2RDO - MI2RD3 AH4, AJ3, AK2, AK1 I Receive data

MI2TCLK AK5 I Transmit clock (2.5 MHz/25 MHz)
MI2TE AF7 O Transmit enable

MI2TER AH6 (0] Transmit error

MI2TDO - MI2TD3 AK7, AJ7, AK6, AH7 o Transmit data

Data Sheet S15409EJ2V0DS
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1.9 USB Interface

1PD98502

Pin Name Pin No. 1/0 Active Level Function
* | USBCLK E24 | External USB clock (12 MHz)
USBDM Cc23 I/0 USB data(-)
USBDP B24 I/0 USB data(+)
1.10 UART Interface
Pin Name Pin No. 1/0 Active Level Function
* | URCLK D9 | UART external clock (18.432 MHz)
URCTS_B B8 | L UART clear to send
URDCD_B A9 | L UART data carrier detect
URDSR_B A8 | L UART data set ready
URDTR_B A10 O L UART data terminal ready
URRTS_B C10 (6] L UART data request to send
URSDI B9 | UART serial data input
URSDO B10 (6] UART serial data output
1.11 Micro Wire Interface
Pin Name Pin No. 1/0 Active Level Function
MWCS Cci12 O Micro Wire chip select
MWDI Al12 | Micro Wire data in
MWDO B12 (6] Micro Wire data out
MWSK A1 O Micro Wire sampling clock out
1.12 Parallel Port Interface
Pin Name Pin No. I/0 Active Level Function
POMO - POM7 E13, D13, C13, B13, (6] Parallel port signal output
C14, B14, A14, E15
1.13 Boundary SCAN Interface
Pin Name Pin No. I/0 Active Level Function
JCK A22 | B-SCAN clock
JDI C21 | B-SCAN input-data
JDO B22 0oz B-SCAN output-data
JMS A23 | B-SCAN mode select
JRSTB_B D22 | L B-SCAN reset

14
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*

1.14 I.C. - open
Pin Name Pin No. 1/10 Active Level Function
IC-OPEN A19, A20, A28, B16, B17, B19, B26, C18, C20, C24, D18, (0] Leave open
D20, E18, Y1, AA1, AB1, AB27, AB28, AC28, AC29,
AD29, AH12, AJ12
1.15 I.C.— pull down
Pin Name Pin No. 1/10 Active Level Function
IC-PDn A21, B21, E20, AB4 | Connect to GND
1.16 1.C. — pull down with resistor
Pin Name Pin No. 110 Active Level Function
IC-PDnR A18, C17, C19, D15, AD28, AE27, AE28, AE29, AE30, 1/0 Connect to GND via
AF28, AF29, AF30 pull-down resistor
1.17 1.C. — pull up
Pin Name Pin No. 1/10 Active Level Function
IC-PUp U3, V3, W1, W3, AB3, AC1, AK29 | Connect to EVDD
* 1.18 I.C. — pull up with resistor
Pin Name Pin No. 110 Active Level Function
IC-PUpR A17,B18 110 Connect to EVDD via

pull-up resistor

Data Sheet S15409EJ2V0DS
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NEC 1PD98502

*

2. ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings

Parameter Symbol Conditions Rating Unit
Supply voltage IVop Internal logic core -0.5t0 +3.6 \
EVop 1/0 buffer -0.5t0 +4.6
Input/output voltage Vi/Vot LVTTL-level pin -0.5t0 +4.6 \
Viz/Vo2 PCI I/O buffer -0.5t0 +4.6 Vv
Vis/Vos USB I/O buffer -0.5t0+3.6 \
Output current lo1 LVTTL-level pin; lo.= 9 mA 30 mA
lo2 PCI I/O buffer 30 mA
los USB 1/0 buffer; lo.= 18 mA 55 mA
Storage temperature Tstg —65 to +150 °C

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any
parameter. That is, the absolute maximum ratings are rated values at which the product is on the
verge of suffering physical damage, and therefore the product must be used under conditions
that ensure that the absolute maximum ratings are not exceeded.

Recommended Operating Conditions

Parameter Symbol Conditions Min. Typ. Max. Unit
Supply voltage Voo 2.3 2.5 2.7 \Y
EVop 3.15 3.3 3.45 \%
Low-level input voltage Vi1 LVTTL-level pin 0 0.8 \
Vi PCI 1/0 buffer 0 0.3EVop| V
Vi USB 1/O buffer, refer to (10) 0.8 \

USB interface parameters

(Single-end operation)

High-level input voltage ViH1 LVTTL-level pin 2.0 \
ViH2 PCI I/O buffer 0.5EVoD EVop \%
ViHa USB I/O buffer, refer to (10) 2.0 \Y

USB interface parameters

(Single-end operation)

USB differential input voltage Vior USB I/O buffer, refer to (10) 0.2 \Y
USB interface parameters

(Differential operation)

Operating ambient temperature Ta 0 70 °C
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NEC 1PD98502
DC Characteristics (IVop = 2.5 +0.2 V; EVop = 3.3 +0.15 V; Ta = 0 to +70°C)
Parameter Symbol Conditions Min. Typ. Max. Unit
% | Supply current llop 1310 mA
* Eloo 132 mA
Input leakage current Iu Vi =EVoo or GND +10 HA
Off state output current loz Vo = Voo or GND +10 UA
Low-level output voltage VoL1 LVTTL-level pin; lo. =9 mA 0.4 \Y
Vorz PCI 1/0O buffer 0.1EVoo| V
* Vous USB 1/O buffer, refer to (10) 0.3 \Y
USB interface parameters
High-level output voltage Vori LVTTL-level pin; lo. = 9 mA 2.4 \
Vo2 PCI I/O buffer 0.1EVop \Y
* VoHs USB 1/0 buffer, refer to (10) 2.8 EVop \
USB interface parameters
* Capacitance (Ta = 25°C, Voo = 0 V)
Parameter Symbol Conditions Min. Typ. Max. Unit
Input Capacitance Ci fc =1 MHz, 4 8 pF
Output Capacitance Co Unmeasured pins returned to 4 8 pF
1/0 Capacitance Cio ov 4 8 pF
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Pin Classifications

Input pins

1PD98502

Type

Pin Names

Number of Pins

LVTTL-level pin

Vi, ViLt/Vini

SCLK, CLKSL, PSMD, PSTBY, PUMD, PUSTBY, BIG,
ENDCEN, EXINT_B, EXNMI_B, RMSL[1:0], SMD[31:0],
UMINT_B, UMRDY_B, UMDI[15:0], UDRCLV, UDRSC,
UDRD[7:0], UDTCLV, USBCLK, URCLK, URSDI, MWDI,
URCTS_B, URDCD_B, URDSR_B, JCK, JDI, JMS,
JRSTB_B, MIRCLK, MIMD, MICOL, MICRS, MIRDV,
MIRER, MIRD[3:0], MITCLK, MI2RCLK, MI2MD,
MI2COL, MI2CRS, MI2RDV, MI2RER, MI2RD[3:0],
MI2TCLK

106

PCI I/O buffer

Viz, ViLe/ViHz

PARBN, PMODE, PSERI_B, PHINT_B, PRQI[3:0]_B,
PAD[31:0], PCBE[3:0]_B, PFRA_B, PDSEL_B, PTRY_B,
PIRY_B, PSTP_B, PAR, PER_B, PIDSEL, RST_B,
PGTI_B, PSCLK

55

USB 1/O buffer

Vi3, ViLa/Vins, Vioe

USBDP, USBDM

Output pins

Type

Pin Names

Number of Pins

LVTTL-level pins

o1

Vot, Vori1/Von1

SDCLKO, SDCLK1, SDCKEO, SDCKE1, SDCS_B,
SDRAS_B, SDCAS_B, SDWE_B, SRMCS_B,
SRMOE_B, SMA[20:0], SMD[31:0], UMMD, UMRD_B,
UMRST_B, UMSL_B, UMWR_B, UMAD[11:0],
UMD[15:0], UDRCLK, UDRE_B, UDRADI[4:0], UDTCLK,
UDTE_B, UDTSC, UDTADI4:0], UDTD[7:0], URSDO,
URDTR_B, URRTS_B, MWSK, MWCS, MWDO,
POM[7:0], JDO, MIMCLK, MIMD, MITE, MITER,
MITD[3:0], MI2MCLK, MI2MD, MI2TE, MI2TER,
MI2TD[3:0]

150

PCI 1/O buffer

02

Vo2, VoL2/VoHz

PRSTO_B, PGTO[3:0]_B, PAD[31:0], PCBE[3:0]_B,
PFRA_B, PDSEL_B, PTRY_B, PIRY_B, PSTP_B, PAR,
PER_B, PINT_B, PSERO_B, PME_B, PRQO_B

52

USB I/0 buffer

o3

Vos, Vors/VoHs

USBDP, USBDM

18
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NEC 1/PD98502

AC Characteristics (IVob = 2.5 +0.2 V; EVop = 3.3 +0.15 V; Ta = 0 to +70°C)

* (1) AC test waveform

Input signal 0.5EVop -4—— Test points ——» 0.5EVoD

Ouput signal 0.5EVop -4—— Test points ——» 0.5EVoD

(2) Clock parameters

Clock timing (except PCI clock)
Clock Cycle

Clock High Width Clock Low Width

/ 7/7

Clock input parameters (except PCI clock)

y
A 4
A
A

Parameter Symbol Conditions Min. Max. Unit
SCLK input cycle teysck 30.00 33.00 ns
SCLK input high width twHsck 0.4 x tcysck [ 0.6 X toysck ns
SCLK input low width twisck 0.4 x tcysck [ 0.6 X toysck ns
MITCLK input cycle teymrk 40.00 400.00 ns
MITCLK input high width twHMTK 0.4 x teymrk | 0.6 X toymrk ns
MITCLK input low width twimTk 0.4 x teymtk | 0.6 X toymTk ns
MIRCLK input cycle tcymrk 40.00 400.00 ns
MIRCLK input high width twHMRK 0.4 x tcymrk | 0.6 X tcymRr ns
MIRCLK input low width twLMRK 0.4 x tcymrk | 0.6 X tcymrk ns
MI2TCLK input cycle tevark 40.00 400.00 ns
MI2TCLK input high width twHaTk 0.4 x tcvatk | 0.6 X tovetk ns
MI2TCLK input low width twietk 0.4 x tcvatk | 0.6 X toverk ns
MI2RCLK input cycle tevark 40.00 400.00 ns
MI2RCLK input high width twH2RK 0.4 x tcvar | 0.6 X toverk ns
MI2RCLK input low width twLzrk 0.4 xtcverk | 0.6 X tevzrk ns
USBCLK input cycle tevuek 83.1 84.6 ns
USBCLK input high width twHuBK 0.4 x tcvyusk | 0.6 X tcvuek ns
USBCLK input low width twLusk 0.4 x tcvusk | 0.6 X tcvusk ns
* | JCK input cycle tevaek 150.00 1000.00 ns
JCK input high width twHJck 0.4 x tcvack | 0.6 X tevuck ns
JCK input low width twiick 0.4 x tevuck | 0.6 X tovack ns
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NEC 1PD98502

* Clock timing (PCI clock)
Clock Cycle

;l

I

Clock High Width Clock Low Width

* Clock input parameters (PCI clock)

Parameter Symbol Conditions Min. Max. Unit
PSCLK input cycle tevpek 30.00 60.00 ns
PSCLK input high width twHpcK 0.4 x tovsck ns
PSCLK input low width twipck 0.4 x tcysck ns

Clock output parameters

Parameter Symbol Conditions Min. Max. Unit
SDCLKO output cycle tevsko Load 50 pF 10.00 15.00 ns
SDCLKO output high width twHsko Load 50 pF 0.4 x tcysko | 0.6 X tcysko ns
SDCLKO output low width twisko Load 50 pF 0.4 x tcysko | 0.6 X tcysko ns
SDCLKT1 output cycle toyski Load 50 pF 10.00 15.00 ns
SDCLKT1 output high width twHsk1 Load 50 pF 0.4 x tcyskt | 0.6 X toyski ns
SDCLKT1 output low width twiski Load 50 pF 0.4 x tcyskt | 0.6 X tcyski ns
UDTCLK output cycle tevutk Load 50 pF 30.00/40.00/ ns

60.00
UDTCLK output high width twHuTK Load 50 pF 0.4 x tovutk ns
UDTCLK output low width twLutk Load 50 pF 0.4 x tevurk ns
UDRCLK output cycle tevurk Load 50 pF 30.00/40.00/ ns
60.00

UDRCLK output high width tWHURK Load 50 pF 0.4 X tcyurk ns
UDRCLK output low width twLuRK Load 50 pF 0.4 x teyurk ns
MIMCLK output cycle teymek Load 50 pF 420.00 ns
MIMCLK output high width twHMcK Load 50 pF 0.4 x tcymek ns
MIMCLK output low width twimek Load 50 pF 0.4 X tcymek ns
MI2MCLK output cycle teymak Load 50 pF 420.00 ns
MI2MCLK output high width twHMm2k Load 50 pF 0.4 x teymek ns
MI2MCLK output low width twimzk Load 50 pF 0.4 x teymek ns
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NEC 1/PD98502

* (3) Reset, PLL parameters

A
A
R

IVDD, EVDD

PSTBY (System PLL), 5 5
PUSTBY (USB PLL) |

twHpsy, twHusy
-

-l
-

ot __ ML UL VU UL UL UL UYL
LML

‘External OSCV

Unstable Pe{l{'iod

Internal PLL OSC /

v—] —

(S

twipik, twiuik Stable Period
RST_B $ $ 5
(System Reset)
twirsB
Parameter Symbol Conditions Min. Max. Unit
RST_B Input Low Level Width twirse 240 4000 " | ns
PSTBY Hold High Level Width twHpsy 1 us
PSTBY Lookup Time twipLk Load 50 pF 1000 us
PUSTBY Hold High Level Width twHusy 1 us
PUSTBY Lookup Time twiuk Load 50 pF 1000 us

Note If RST_B is applied longer, operation of the uPD98502 will start anyhow. Therefore it shall be made sure, that
other logic is also out of RESET state after 4 us, even if RST_B is applied for longer period.
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NEC 1PD98502

(4) Interrupt interface parameters

twLen , twiLenm

EXINT_B,
EXNMI_B
(input)
Parameter Symbol Conditions Min. Max. Unit
EXINT_B input low width twLEN 4 x tcyskoin ns
EXNMI_B input low width twLENM 4 X tcvskort ns
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(5) Memory interface parameters

(a) SDCLKO memory interface parameters

1PD98502

SDCLKO
(output)
tbseosko tbseosko
SDCKEO
(output)
tbscssko tbscssko
SDCS_B
(output)
tbsrasko tbsrasko
SDRAS_B
(output)
toscasko toscasko
SDCAS_B
(output)
toswesko toswesko
SDWE_B
(output)
tbsmasko tosmasko
SMA[20:0]
(output)
< y| Ismpsko tosmpsko ¢ tosmpsko
Hi-Z Hi-Z
SMD[31:0] | o
(output)
tasmbsko trsmpsko
tssmpsko | tHsmpsko
Hi-Z Hi-Z
SMD[31:0]
(input)
Parameter Symbol Conditions Min. Max. Unit
SDCKEDO output delay from SDCLKO toseosko Load 50 pF 1.0 8.0 ns
SDCS_B output delay from SDCLKO toscssko Load 50 pF 1.0 8.0 ns
SDRAS_B output delay from SDCLKO tosrasko Load 50 pF 1.0 8.0 ns
SDCAS_B output delay from SDCLKO toscasko Load 50 pF 1.0 8.0 ns
SDWE_B output delay from SDCLKO toswesko Load 50 pF 1.0 8.0 ns
SMA[20:0] output delay from SDCLKO tosmasko Load 50 pF 1.0 8.0 ns
SMD[31:0] output floating to active delay from SDCLKO | tasmpsko Load 50 pF 1.0 ns
SMD[31:0] output delay from SDCLKO tosmpsko Load 50 pF 1.0 8.0 ns
SMD[31:0] output active to floating delay from SDCLKO | trsmpsko Load 50 pF 8.0 ns
SMDI[31:0] input setup to SDCLKO tssmpsko 4.0 ns
SMD[31:0] input hold from SDCLKO tHsmDsko 1.00 ns
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(b) SDCLK1 memory interface parameters

1PD98502

SDCLK1 -
(output)
tose1sk1 tbseosk1
SDCKE1
(output)
toscsski toscsski
SDCS_B
(output)
tbsraAsk1 tbsrask1
SDRAS_B
(output)
toscaski toscaski
SDCAS_B
(output)
tosweski tosweski
SDWE_B
(output)
tbsmask1 tosmaski1
SMA[20:0]
(output)
< »| IDSmMDsK1 tbsmpsk1 g »| IDSmMDsK1
Hi-Z Hi-Z
SMD[31:0] _< >_
(output)
tasmpsK1 ¢ » ¢ trsmpski
tssmpski | tHsmpsk
Hi-Z Hi-Z
SMD[31:0]
(input)
Parameter Symbol Conditions Min. Max. Unit
SDCKET1 output delay from SDCLK1 tose1ski Load 50 pF 1.0 8.0 ns
SDCS_B output delay from SDCLK1 toscsski Load 50 pF 1.0 8.0 ns
SDRAS_B output delay from SDCLK1 tosRAsKi Load 50 pF 1.0 8.0 ns
SDCAS_B output delay from SDCLK1 toscaski Load 50 pF 1.0 8.0 ns
SDWE_B output delay from SDCLK1 toswesk1 Load 50 pF 1.0 8.0 ns
SMA[20:0] output delay from SDCLK1 tosmask1 Load 50 pF 1.0 8.0 ns
SMD[31:0] output floating to active delay from tAsMDsK1 Load 50 pF 1.0 ns
SDCLK1
SMD[31:0] output delay from SDCLK1 tosmpski Load 50 pF 1.0 8.0 ns
SMD[31:0] output active to floating delay from trsmDsk1 Load 50 pF 8.0 ns
SDCLK1
SMD[31:0] input setup to SDCLK1 tssmpsk1 4.0 ns
SMD[31:0] input hold from SDCLK1 tHsMDsK1 1.0 ns
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1PD98502

(6) Flash ROM interface parameters

(a) Flash ROM interface read cycle parameters

SMA[20:0] 4 >—
(output)
y torosroe |, thmcsror
SRMCS_B +
(output)
tsswero o beoweor
SDWE_B JK;
(output)
) twroe |, twwmoe
SRMOE_B X Z j&
(outp;t) K 7
tssmproe tysmoroe
Hi-Z Hi-Z
SMD[31:0]
(input)
Parameter Symbol Conditions Min. Max. Unit
* | SMA[20:0] setup to SRMOE_B tssmaroE Load 50 pF 5 X tcyskot — 8 ns
* | SMA[20:0] hold from SRMOE_B tHsmAROE Load 50 pF tevskot — 8 ns
* | SRMCS_B setup to SRMOE_B tsRcsroE Load 50 pF 5 X tcyskon — 8 ns
* | SRMCS_B hold from SRMOE_B tHRCSROE Load 50 pF 5 ns
* | SDWE_B setup time to SRMOE_B tssweroE Load 50 pF 2 X tcyskon — 8 ns
* | SDWE_B hold time from SRMOE_B tHSWEROE Load 50 pF 4 X tcyskon — 8 ns
* | SRMOE_B low pulse width twiroE Load 50 pF 5 X tcyskot — 8 ns
* | SRMOE_B high pulse width twHROE Load 50 pF 1 X tevskon — 8 ns
SMDI[31:0] setup to SRMOE_B tssmproE 10 ns
SMD[31:0] hold from SRMOE_B tHSMDROE 0 ns
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(b) Flash ROM interface write cycle parameters

’ tssmaswe ., tHsmaswe
SMA[20:0] _< >_
(output)
e tsresswe | tHResswe
SRMCS_B 3‘& A
(output)
< twiswe e twhswe N
i K f .
tsroeswe | tHroESWE R
SRMOE_B ;lx;
(output)
’ tssmpswe | tHsmpswe
Hi-Z Hi-Z
SMD[31:0] _ -
(output)
‘ tasmpswe ‘ trsmpswe
Parameter Symbol Conditions Min. Max. Unit
SMA[20:0] setup to SDWE_B tssmaswe Load 50 pF 4 X tcyskon — 8 ns
* | SMA[20:0] hold from SDWE_B tHsmASWE Load 50 pF 2.0 ns
SRMCS_B setup to SDWE_B tsrcsswe Load 50 pF 4 x tovskot — 8 ns
* | SRMCS_B hold from SDWE_B tHRCSSWE Load 50 pF 2.0 ns
SRMOE_B setup time to SDWE_B tsrRoEswE Load 50 pF 4 X toyskon — 8 ns
SRMOE_B hold time from SDWE_B tHROESWE Load 50 pF 2 X tcyskot — 8 ns
SDWE_B low pulse width twLswe Load 50 pF 3 X tevskot — 8 ns
SDWE_B high pulse width twHswe Load 50 pF 7 x tovskot — 8 ns
SMD[31:0] setup to SDWE_B tssmoswe | Load 50 pF 4 X tcyskon — 8 ns
SMDI[31:0] hold from SDWE_B thsmoswe | Load 50 pF 1 Xtcysko1 +8 | ns
SMD[31:0] output Hi-Z to valid delay tasmpswe Load 50 pF 4 x tevskon — 8 ns
SMD[31:0] output valid to Hi-Z delay trsMDSWE Load 50 pF 1 x teyskon + 8 ns
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(7) PCl interface parameters

Output timing measurement conditions

——————————— V_th
Clock 7 V_pcitest V_pcitest
---=V_il
torcipck
torcipck
V_pcitfall
Qutput
V_pcitrise
P trPciPcK
tapcipck <
3-state output >—
Input timing measurement conditions
——————————— V_th
Clock V_pcitest
-—---V_tl
tspcipck tHPciPCK
---V_th
. Inputs .
Input
p V_pcitest valid V_pcitest
---V_tl
Symbol Voltage Level Unit
V_th 0.6EVoD \Y
V_il 0.2EVop \Y
V_pcitest 0.4EVoD \Y
V_pcitrise 0.285EVoD \Y
V_pcitfall 0.615EVoD \
Parameter Symbol Conditions Min. Max. Unit
PCI output delay topcipck Load 10 pF 2 12 ns
PCI active delay tapcipck Load 10 pF 2 ns
PCI floating delay trPaiPCK Load 10 pF 28 ns
PCI setup time tspcipck 7 ns
PCI hold time tHPcIPCK 0 ns
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(8) ATM interface parameters

(a) UTOPIA2 interface parameters

Data transmission parameters

1PD98502

UDTCLK
(output)
tsutLuTk thuTLuTk
UDTCLV
(input)
toutauTk
UDTADI[4:0]
(output)
touTobuTk
UDTDI[7:0]
(output)
touteuTk
UDTE_B
(output)
toutsutk
ubTSC
(output)
Parameter Symbol Conditions Min. Max. Unit
UDTCLYV setup time tsuTLuTk 8 ns
UDTCLV hold time tHuTLUTK 1 ns
UDTADI4:0] output delay toutauTk Load 50 pF 1 15 ns
UDTD[7:0] output delay toutbutk Load 50 pF 1 15 ns
UDTE_B output delay touteuTK Load 50 pF 1 15 ns
UDTSC output delay toutsuTk Load 50 pF 1 15 ns
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Data reception parameters

UDRCLK
(output) 7
tsURLURK tHURLURK
UDRCLV
(input)
tbuRAURK

UDRAD[4:0]

(output)
tsurburk | tHURDURK

UDRDI[7:0]
(input)
tbUREURK
UDRE_B
(output)

tsursURK | tHURSURK

UDRSC
(input)
Parameter Symbol Conditions Min. Max. Unit

UDRCLYV setup time tSURLURK 8 ns
UDRCLV hold time tHURLURK 1 ns
UDRADI[4:0] output delay tDuURAURK Load 50 pF 1 15 ns
UDRD[7:0] setup time tsuRDURK 8 ns
UDRD[7:0] hold time tHURDURK 1 ns
UDRE_B output delay tDUREURK Load 50 pF 1 15 ns
UDRSC setup time tsuRsURK 8 ns
UDRSC hold time tHURSURK 1 ns

Data Sheet S15409EJ2V0ODS 29



NEC 1PD98502

(b) UTOPIA management interface parameters

twiurT
le »l
UMRST_B
(output)
tweur
le »l
UMINT_B
(input)
Parameter Symbol Conditions Min. Max. Unit
UMRST_B low pulse width twLuRT 3 X teysck ns
UMINT_B low pulse width twLurr 3 X tevsck ns
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(c) Intel Mode

Read cycle parameters

1PD98502

L tsumMAURD tHUMAURD
UMADI[11:0] *
(output)
tsusLurD tHUSLURD,
UMSL_B
(output)
tsuwrURD tHUWRURD
UMWR_B
(output)
twLURD
UMRD_B \ /
(output) \ 7
L {SURYURD |, . tHURYURD
UMRDY_B /
(input)
tsumbuRD tHUMDURD
UMD[15:0] M2 Hi-Z¢
(input) / |
Parameter Symbol Conditions Min. Max. Unit
UMAD[11:0] setup to UMRD_B tsumaurD Load 50 pF 10 ns
UMAD[11:0] hold from UMRD_B tHUMAURD Load 50 pF 4 ns
UMSL_B setup to UMRD_B tsusLurD Load 50 pF 5 ns
UMSL_B hold from UMRD_B tHUSLURD Load 50 pF 0 ns
UMWR_B setup to UMRD_B tsuwruro | Load 50 pF 5 ns
UMWR_B hold from UMRD_B thuwruro | Load 50 pF 0 ns
UMRD_B low pulse width twLurD Load 50 pF 50 ns
UMRDY_B setup to UMRD_B tsurvuRD 25 ns
UMRDY_B hold from UMRD_B tHURYURD 10 ns
UMDI[15:0] setup to UMRD_B tsumbuURD 10 ns
UMD[15:0] hold from UMRD_B tHUMDURD 15 ns
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Write cycle parameters

1PD98502

y tsumauwr N tHUMAUWR
UMADI[11:0] %
(output)
tsusLuwr tHusLUWI
UMSL_B
(output)
M twLuwr
UMWR_B \ /
(output) \
tSURDUWR tHURDUW
UMRD_B
(output)
L {surYUWR . ty
< URYUWR
UMRDY_B X‘\
(input)
’ tsumbuwr | tHumpuwr
UMD[15:0] Hi-Z | | _H"Z
(output)
tAUMDUWR trumbuWR
Parameter Symbol Conditions Min. Max. Unit
UMADI11:0] setup to UMWR_B tsumauwR Load 50 pF 10 ns
UMADI[11:0] hold from UMWR_B tHumauwr | Load 50 pF 4 ns
UMSL_B setup to UMWR_B tsusLuwr Load 50 pF 5 ns
UMSL_B hold from UMWR_B tHUSLUWR Load 50 pF 0 ns
UMRD_B setup to UMWR_B tsurouwr | Load 50 pF 5 ns
UMRD_B hold from UMWR_B tHURDUWR Load 50 pF 0 ns
UMWR_B low pulse width twLuwr Load 50 pF 50 ns
UMRDY_B setup to UMWR_B tsuRYUWR 25 ns
UMRDY_B hold from UMWR_B tHURYUWR 10 ns
UMD[15:0] setup to UMWR_B tsumpuwr 15 ns
UMD[15:0] hold from UMWR_B tHUMDUWR 4 ns
UMDI15:0] active time to UMWR_B taumpbuwr Load 30 pF 15 ns
UMDJ[15:0] floating time from UMWR_B trumbuwr | Load 30 pF 4 ns
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(d) Motorola Mode

Read cycle parameters

1PD98502

L tsumaDsSR tHUMADSR
UMADI[11:0] >l< ;<
(output)
tsusLbsr tHUSLDSR
UMSL_B ;|Z
(output)
{SRWDSR tHRWDSR
UMWR_B ‘—gk—
(as R/W : output)
twipsr
UMRD_B \ /
(as DS : output) \ 7
e tSDAKDSR tHDAKDSR
UMRDY_B / Xli
(as DACK : input)
{sumpbpsr ., tHumDDSR
UMD[15:0] iz Hi-Z/.
(input) / \—
Parameter Symbol Conditions Min Max Unit
UMADI[11:0] setup to DS tsumapsr Load 50 pF 10 ns
UMAD[11:0] hold from DS tHUMADSR Load 50 pF 4 ns
UMSL_B setup to DS tsusLpsr Load 50 pF 5 ns
UMSL_B hold from DS tHuSLDSR Load 50 pF 0 ns
R/W setup to DS tsrRwosr Load 50 pF 5 ns
R/W hold from DS tHRWDSR Load 50 pF 0 ns
DS low pulse width twLpsr Load 50 pF 50 ns
DACK setup to DS tspakDsR 25 ns
DACK hold from DS tHDAKDSR 10 ns
UMDI[15:0] setup to DS tsumppsr 10 ns
UMD[15:0] hold from DS tHumDDSR 15 ns
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Write cycle parameters

tsumaDsw

1PD98502

tHUMADSW

UMADI[11:0] %
(output)

tsusLbsw

UMSL_B
(output)

tHusLDsw

tsrwosw

UMWR_B
(as R/W : output)

tHRWDSW

twLpsw

UMRD_B
(as DS: output)

-

v

N

le {spakDsw A tHpAKDSW
UMRDY_B / J\
(as DACK: input)
’ tsumpbsw .|, tHumpDsw
UMDI[15:0] Hi-Z _< >_>_H"Z
(output)
taumppsw N trumDDSW
Parameter Symbol Conditions Min. Max. Unit
UMADI[11:0] setup to DS tsumapsw | Load 50 pF 10 ns
UMADI[11:0] hold from DS tHumapsw | Load 50 pF 4 ns
UMSL_B setup to DS tsusLosw Load 50 pF 5 ns
UMSL_B hold from DS tHusLDSW Load 50 pF 0 ns
R/W setup to DS tsrRwbsw Load 50 pF 5 ns
R/W hold from DS tHRWDSW Load 50 pF 0 ns
DS low pulse width twiosw Load 50 pF 50 ns
DACK setup to DS tspakDsw 25 ns
DACK hold from DS tHDAKDSW 10 ns
UMDI[15:0] setup to DS tsumbpsw 15 ns
UMD[15:0] hold from DS tHuMDDSW 4 ns
UMD[15:0] active time to DS taumpbDsw Load 30 pF 15 ns
UMD[15:0] floating time from DS trumoosw | Load 30 pF 4 ns
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(9) Ethernet interface parameters

(a) Ethernet interface 1

MIl data transmission parameters

MITCLK _/_\—7 F\_] F\I\—
(input)
t t
DMTEMTK // // DMTEMTK
MITE
(output)
tomromk / / tomtomTK
MITD[3:0] \ >< >< >< \
(output) I /
tDM"I'FU\/I'I'K tDMTRMTK
MITER ig «
(output) I i
Parameter Symbol Conditions Min. Max. Unit
MITE output delay tomtemtk | Load 50 pF 0 o0 ot ns
MITD[3:0] output delay tomromtk | Load 50 pF 0 o0 ot ns
MITER output delay toutrvk | Load 50 pF 0 o0 ot ns

Note In the Ml specification, maximum output delay is specified as 25 ns.
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MIl data reception parameters

MIRCLK M 5
(input)
tsurvmric /I I tamrvmRic
MIRDV
(input) } »
tsmroMRK tHmRoMRK / )
- \§>< X ><§\ X
(input) ] I
tsmrRMRK Ft’\l timrrMRK
MIRER gg Ki
(input) /I J/i
Parameter Symbol Conditions Min. Max. Unit
MIRDV setup time tSMRVMRK 10 ns
MIRDV hold time tHMRVMRK 10 ns
MIRD[3:0] setup time tsMRDMRK 10 ns
MIRD[3:0] hold time tHMRDMRK 10 ns
MIRER setup time tSMRRMRK 10 ns
MIRER hold time tHMRRMRK 10 ns

MIl interface signal parameters

| tWHMCL N
MICOL
(input)
|o tWHMCS N
MICRS
(input)
Parameter Symbol Conditions Min. Max. Unit
MICOL high pulse width twHmcL 2 X toymtk ns
MICRS high pulse width twHmcs 2 X toymtk ns
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MIl management interface parameters

1PD98502

MIMCLK
(output)
tsmmpmck|tHmmpmek
([l Il
X | A
(input)
I I
tammDMCK ¢ I tommpmcK I temmDMCK
mmp 2 Y \\ \\ A, Hi-Z |
(output)
I Il
Parameter Symbol Conditions Min. Max. Unit
MIMD setup to MIMCLK tsmmpmeK 20 ns
MIMD hold from MIMCLK tHMMDMCK 0 ns
MIMD active delay from MIMCLK tammomexk | Load 50 pF 10 ns
* | MIMD output delay from MIMCLK tomvomek | Load 50 pF 10 30 ns
% | MIMD floating delay from MIMCLK trmvomek | Load 50 pF 10 ns
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(b) Ethernet Interface 2

MIl data transmission parameters

MI2TCLK / \ y

1PD98502

/L

(input)
t t
D2TE2TK // // D2TE2TK
MI2TE
(output)
t t
D2TD2TK / / D2TD2TK
MI2TD[3:0] \ >< >< >< \
(output) I I
tDZTRZTK tDZTRZTK
MI2TER Ki Ki
(output) i 1)
Parameter Symbol Conditions Min. Max. Unit
MI2TE output delay toaTE2TK Load 50 pF 0 o0 ot ns
MI2TD[3:0] output delay to2tD2TK Load 50 pF 0 20 Note ns
MI2TER output delay tpatR2TK Load 50 pF 0 20 Note ns

Note In the MII specification, maximum output delay is specified as 25 ns.
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MIl data reception parameters

MI2RCLK _/_\—/—\_7
(input)
tSZRVZRK /{ {/ tHZRVZRK
MI2RDV
(input) » »
tSZRDZRK tHZRDZRK

MI2RD[3:0]

(input) >< ><
t

/
tsorrark H2RR2RK
MI2RER «

|
= =

(input) J/i
Parameter Symbol Conditions Min. Max. Unit
MI2RDV setup time ts2rv2RK 10 ns
MI2RDV hold time tHa2RV2RK 10 ns
MI2RD[3:0] setup time ts2rD2RK 10 ns
MI2RDI[3:0] hold time tH2RD2RK 10 ns
MI2RER setup time ts2rR2RK 10 ns
MI2RER hold time tH2RR2RK 10 ns

MIl interface signal parameters

| tWHZCL N
MI2COL
(input)
| tWHZCS N
MI2CRS
(input)
Parameter Symbol Conditions Min. Max. Unit
MI2COL high pulse width twh2cL 2 X tovatk ns
MI2CRS high pulse width twhzcs 2 X tovatk ns
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MIl management interface parameters

(output) 7 Z—\_

MI2MCLK
tsampzck | thampack

¢ Pl )

/l
e §} £ |2

=

tazmpack tpampzck trampack

_ [ /l
mizvo 2/ \\ \\ N Hi-Z |
(output)
I "

Parameter Symbol Conditions Min. Max. Unit

MI2MD setup to MI2MCLK tsampack 20 ns
MI2MD hold from MI2MCLK tHamp2cK 0 ns
MI2MD active delay from MI2MCLK taamp2ck Load 50 pF 10 ns

* | MI2MD output delay from MI2MCLK toampack Load 50 pF 10 30 ns
* | MI2MD floating delay from MI2MCLK tramp2ck Load 50 pF 10 ns
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(10) USB interface parameters

* External circuitry

The USB line I/O signals (refer to chapter 1.9 USB interface) need 4 external resistors to adjust the output
impedance (R1 and R2 = 22 Q each), to code the full speed USB mode (R3 = 1.5 kQ) and to protect the output driver
of the USBDM pin (R4 = 51 kQ). The following figure shows a typical connection diagram.

R3 EVop=3.3V
PD98502
B 0 R1
USBDP . »

to USB Connector

=

USBDM

Data signal rise and fall time

Rise time Fall time

90% 90%
? Cu Differential
Data Lines
0, 0,
? c 10% 10%
— g e

tPERIOD = l/tDRATE

Differential data jitter

. . Crossover points
Differential

Data Lines

Next transitions
tDJl

N X treriob + tirR1

A

» Paired transitions

tpa2
(n+1) X treriop + tur1

Differential-to-EOP transition skew and EOP width

treriop = 1/tpraTe

> | | | | | | | | |
Crossover
Crossover point points extended
Differential o X T l
Data Lines K 7
N X teeriop + tpeop < > teopT, teopr
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Differential transition interval width

treriop = 1/toraTE

D | | | | | | | | |

Differential Vi

Data Lines a T

< trsT

Receiver jitter tolerance

treriop = 1/toraTe
>

Differential
Data Lines

|
e v “
+—— Next transition54f

N X treriob + tirR1

tr1 +—1RrR2

Paired transitions
(n+1) X treriop + tir2

USB interface parameters (USBDM and USBDP)

Parameter Symbol Conditions Min. Max. Unit

Rise time tr 1 20 ns
Fall time tr 1 20 ns
Differential rise and fall time matching tFRFM tr/tF 90 111.11 %
Full-speed data rate toraTE 11.97 12.03 Mbps
Source jitter total (including frequency tolerance):

To next transition tout -3.5 +3.5 ns

For paired transitions tpu2 -4 +4 ns
Source jitter for differential transition to SEQ toeop -2 +5 ns
transition

Receiver jitter:

To next transition Rt -18.5 +18.5 ns
For paired transitions ture -9 +9 ns
Source SEOQ interval of EOP teopt 160 175 ns
Receiver SEO interval of EOP teoPr 82 ns
Width of SEO interval during differential transition | test 14 ns
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(11) Parallel port interface parameters
* SDCLKO 7Z_\_7Z_\_/_\
toPom
POM([7:0] ><
(output)
Parameter Symbol Conditions Min. Max. Unit
POM([7:0] output delay topom Load 50 pF 0.0 8.0 ns
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* (12) UART interface parameters

T
—»
e UL T
(internal)
twLupbo
URSDO [~ | DATA(5-8) YPARITYS STOP Y\ STARTL
(output) 5 5 s 5 5
twLupi
URSDI —55—3‘ / S 5 5 5 —
(input) (STAgRT7 ?ATA(S-B) S AR;TY% STOP STAgRT;

Remark The BAUDOUT is equal to the 16X of transmisson baud rate (1/T = 16 x Baud Rate). Customize Baud
Rates can be achieved by selecting proper divisor values for MSB and LSB of baud rate generator.

Parameter Symbol Conditions Min. Max. Unit
URCLK input frequency tevuck 18.432 MHz
URSDO low level width twLupo 16 xT ns
URSDI low level width twLupi 16 xT ns
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(13) Micro Wire interface parameters

1PD98502

_ twhwsk o twiwsk . teywsk R
(output) _7
tswskwes |¢ N tsweswsk thweswsk
MWCS / \
(output) 7 \
towpowsk towbowsk trwpowsk
MWDO N
(output)
tswowsk | tHwbiwsk
Hi-Z Hi-Z
MWDI (Read)
(input)
tawbiwsk |, R trwbiwsk |,
Hi-Z Hi-Z
MWDI (Status) >_ ...................
(input)
Parameter Symbol Conditions Min. Max. Unit
MWSK clock frequency teywsk Load 50 pF 400 X tcysko ns
MWSK high time twHwsk Load 50 pF 190 X tcysko ns
MWSK low time twiwsk Load 50 pF 190 X tcysko ns
MWSK setup to MWCS tswskwes | Load 50 pF 90 x tcysko ns
MWCS setup to MWSK tsweswsk | Load 50 pF 90 X tcysko ns
MWCS hold from MWSK thwecswsk | Load 50 pF 90 x tcysko ns
MWDO output active to floating delay from MWSK | tawoowsk | Load 50 pF 190 X teysko ns
MWDO output delay from MWSK towbowsk | Load 50 pF 190 X teysko ns
MWDO output floating to active delay from MWSK | trwoowsk | Load 50 pF 190 X teysko ns
MWDI setup to MWSK tswoiwsk 10 X tevsko ns
MWDI hold from MWSK tHwDIwsK 10 X tcysko ns
MWCS to status time from MWSK tawbiwsk 100 x teysko | ns
MWCS to MWDO in 3-state trwbiwsk 40 X tcysko ns
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*

(14) JTAG boundary scan parameters

JCK
(input) 1

1PD98502

tsums
JMS
(input)

tsupi
JDI
(input)

la¢—p»-| tDJDO la¢—p»| tDJDO
100 * *
(output)
e twLirT =
JRSTB_B —ﬂ&‘ 'Zk
(input)
Parameter Symbol Conditions Min. Max. Unit
JMS setup time tsums 5 ns
JMS hold time tHims 10 ns
JDI setup time tsupi 5 ns
JDI hold rime tHiDI 12 ns
JDO output delay toupo Load 50 pF 30 ns
JRSTB_B low pulse width twiirt 5 X tevuck ns
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3. PACKAGE DRAWING

500-PIN TAPE BGA (HEAT SPREADER TYPE) (40x40)

A A

B W + D*

[5 ol
j / \ /

/ AJAGAEACAAWU RNL JGECA

Z/ A AKAHAFADABY VT PMKHFDB
Index area Y

—7 " ITEM MILLIMETERS

)10[0/0(0.0.7).0.0.0.0.0.0.0 0.0.0.0.0.0.0.0.0.0.0.0.00

N A 40.00+0.20

Fob= E A1 23.00 MAX.

Az 23.00 MAX.

39.60£0.15

L o> oM @) S A‘ B‘ 39.60+0.15

P ™| S

40.00+0.20

1.585

1.27 (T.P.)

detail of (A) part detail of (B) part 0.6020.10

I | OmMmooOlw

<Z> ——— 030878
——— ) < 1407039

0.15

QKsﬁ M%

$0.75+0.15

0.30

0.25 MIN.

0.10

3.0

2.0

2.0

3.0

22.73

22.73

C 0.40

N <[ XS Hdln|D|O|T|Z|IZ|r|x| «

0.20

S500N7-127-H6-1
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4. RECOMMENDED SOLDERING CONDITIONS

The uPD98502 should be soldered and mounted under the following recommended conditions. For the details of

the recommended soldering conditions, refer to the document Semiconductor Device Mounting Technology
Manual (C10535E). For soldering methods and conditions other than those recommended below, contact your NEC

sales representative.

uPD98502N7-H6:

Table 4-1. Surface Mounting Type Soldering Conditions

500-pin tape BGA (Heat spreader type) (40 x 40)

Not
Count: three times or less, Exposure limit: 7 days e (after that, prebake at 125°C
for 10 hours)

Soldering Method Soldering Conditions Recommended
Condition Symbol
Infrared reflow Package peak temperature: 235°C, Time: 30 sec. Max. (at 210°C or higher), IR35-107-3
Count: three times or less, Exposure limit: 7 days Note (after that, prebake at 125°C
for 10 hours)
VPS Package peak temperature: 215°C, Time: 40 sec. Max. (at 200°C or higher), VP15-107-3

Note After opening the dry pack, store it at 25°C or less and 65% RH or less for the allowable storage period.

Caution Do not use different soldering methods together.
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[MEMO]
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[MEMO]
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NOTES FOR CMOS DEVICES

@ PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

Note:

Strong electric field, when exposed to a MOS device, can cause destruction of the gate oxide and
ultimately degrade the device operation. Steps must be taken to stop generation of static electricity
as much as possible, and quickly dissipate it once, when it has occurred. Environmental control
must be adequate. When it is dry, humidifier should be used. It is recommended to avoid using
insulators that easily build static electricity. Semiconductor devices must be stored and transported
in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work bench and floor should be grounded. The operator should be grounded using
wrist strap. Semiconductor devices must not be touched with bare hands. Similar precautions need
to be taken for PW boards with semiconductor devices on it.

(® HANDLING OF UNUSED INPUT PINS FOR CMOS

Note:

No connection for CMOS device inputs can be cause of malfunction. If no connection is provided
to the input pins, itis possible that an internal input level may be generated due to noise, etc., hence
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Inputlevels
of CMOS devices must be fixed high or low by using a pull-up or pull-down circuitry. Each unused
pin should be connected to Vobo or GND with a resistor, if it is considered to have a possibility of
being an output pin. All handling related to the unused pins must be judged device by device and
related specifications governing the devices.

(® STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note:

Power-on does not necessarily define initial status of MOS device. Production process of MOS
does not define the initial operation status of the device. Immediately after the power source is
turned ON, the devices with reset function have not yet been initialized. Hence, power-on does
not guarantee out-pin levels, 1/O settings or contents of registers. Device is not initialized until the
reset signal is received. Reset operation must be executed immediately after power-on for devices
having reset function.
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Vr4120A is a trademark of NEC Corporation.

Micro Wire is a trademark of National Semiconductor Corp.
Ethernet is a trademark of Xerox Corp.

MIPS is a trademark of MIPS Technologies, Inc.

¢ The information in this document is current as of July, 2002. The information is subject to change
without notice. For actual design-in, refer to the latest publications of NEC's data sheets or data
books, etc., for the most up-to-date specifications of NEC semiconductor products. Not all products
and/or types are available in every country. Please check with an NEC sales representative for
availability and additional information.

®* No part of this document may be copied or reproduced in any form or by any means without prior
written consent of NEC. NEC assumes no responsibility for any errors that may appear in this document.

* NEC 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 NEC semiconductor products listed in this document or any other
liability arising from the use of such products. No license, express, implied or otherwise, is granted under any
patents, copyrights or other intellectual property rights of NEC or others.

* Descriptions of circuits, software and other related information in this document are provided for illustrative
purposes in semiconductor product operation and application examples. The incorporation of these
circuits, software and information in the design of customer's equipment shall be done under the full
responsibility of customer. NEC assumes no responsibility for any losses incurred by customers or third
parties arising from the use of these circuits, software and information.

* While NEC endeavours to enhance the quality, reliability and safety of NEC semiconductor products, customers
agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To minimize
risks of damage to property or injury (including death) to persons arising from defects in NEC
semiconductor products, customers must incorporate sufficient safety measures in their design, such as
redundancy, fire-containment, and anti-failure features.

* NEC semiconductor products are classified into the following three quality grades:

"Standard", "Special" and "Specific". The "Specific" quality grade applies only to semiconductor products

developed based on a customer-designated "quality assurance program" for a specific application. The

recommended applications of a semiconductor product depend on its quality grade, as indicated below.

Customers must check the quality grade of each semiconductor product before using it in a particular

application.

"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

"Special": 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, life
support systems and medical equipment for life support, etc.

The quality grade of NEC semiconductor products is "Standard" unless otherwise expressly specified in NEC's
data sheets or data books, etc. If customers wish to use NEC semiconductor products in applications not
intended by NEC, they must contact an NEC sales representative in advance to determine NEC's willingness
to support a given application.

(Note)

(1) "NEC" as used in this statement means NEC Corporation and also includes its majority-owned subsidiaries.

(2) "NEC semiconductor products" means any semiconductor product developed or manufactured by or for

NEC (as defined above).
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