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64-/32-BIT MICROPROCESSOR

DESCRIPTION

The uPD30181 (VR4181), which is a high-performance 64-/32-bit microprocessor employing the RISC (reduced
instruction set computer) architecture developed by MIPS™, is one of the microprocessor Vr-Series™ products
manufactured by NEC.

The Vr4181 consists of the ultra-low-power consumption VrR4110™ CPU core with cache memory, high-speed
product-sum operation unit, and address management unit. It also has interface units for peripheral circuits such as
an LCD controller, CompactFlash controller, DMA, keyboard interface, serial interface, IrDA interface, touch panel
interface, real-time clock, A/D converter and D/A converter required for the battery-driven portable information
equipment.

The functions of the VrR4181 are explained in detail in the following manual. Be sure to refer to this manual
when designing your system.
Vr4181 User’s Manual Hardware (U14272E)

Vr4100 Series™ User’s Manual Architecture (U15509E)

FEATURES

64-bit RISC Vr4110 CPU Core

Pipeline clock up to 66 MHz

Optimized 5-stage pipeline

MIPS Il instruction set (with the FPU, LL and SC
instruction left out) and MIPS 16 instruction set
supported

MADD16 and DMADD16 instructions for executing a
multiply-and-accumulate operation

operation of 16-bit data x 16-bit data + 64-bit data
within one clock cycle

4-KB instruction and 4-KB data cache

Write-back cache for reducing store operations which
use the system bus

32-bit physical and 40-bit virtual address space, and
32-double-entry TLB

Effective power management features, which include
the four operating modes; Fullspeed, Standby,
Suspend and Hibernate modes

APPLICATIONS

Palm-size PC
Battery-driven portable information systems
Embedded controllers, etc.

ORDERING INFORMATION

Part Number Package

PLL and clock generator

DRAM interface supporting 16-bit width SDRAM and
EDO DRAM

ROM interface

UMA based LCD controller

DMA controller, Timer, Counter, and RTC unit
UART-compatible serial interface (2 ch), and clocked
serial interface

IrDA (SIR) interface

8 x 8 keyboard scan interface and X-Y auto-scan
touch panel interface

CompactFlash interface

A/D and D/A converters

Supports subset of ISA bus

Supply voltage: 2.5V for core, 3.3 V for I/O

Package: 160-pin plastic LQFP (fine pitch)

Internal Maximum Operating Frequency

1PD30181GM-66-8ED

160-pin plastic LQFP (fine pitch) (24 x 24)

66 MHz

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.
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PIN CONFIGURATION

e 160-pin plastic LQFP (fine pitch) (24 x 24)
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GND_AD O—— 1 120 |=+—=O DTR1#/GPIO30/CLKSEL2
GND_TP O—— 2 O 119 |=+—O DSR1#/GPIO31
TPX0 O=—>{3 118 |+—O POWER
TPX1 O=—>| 4 117 |+=—O RSTSW#
TPY0O O=—>|5 116 |+—O RTCRST#
TPY1 O=—>|6 115 |—=O POWERON
VDD_TP O—— 7 114 |—=O MPOWER
ADINO O—>| 8 113 |=+=——O BATTINH/BATTINT#
ADIN1 O—| 9 112 ——O VDD_LOGIC
ADIN2 O—| 10 111 |——O GND_LOGIC
AUDIOIN O—> 11 110 |=+=—=O CF_AEN#/SCANINO
VDD_AD O—{ 12 109 |=+—O CF_DIR/SCANIN1
AUDIOOUT O=—+ 13 108 |=+—=O CF_DEN#/SCANIN2
IORDY/GPIO18 O=—| 14 107 |=+—=O CF_VCCEN#/SCANIN3
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ROMCS3# O=— 17 104 |=+=—O CF_RESET/SCANIN6
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LDQM/LCAS# O-=-— 27 94 —O CF_OE#/SCANOUT6
UDQM/UCAS# O-=—( 28 93 —O CF_WE#/SCANOUT7
SDRAS# O-=— 29 92 —O LEDOUT
CAS# O=— 30 91 ——O GND_IO
SDCSO0#/RAS0# O-=— 31 90 —O GND_IO
GND_IO O—— 32 89 ———O VDD_PLL
VDD_IO O— 33 88 ——O GND_PLL
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DATAO0 O=—>| 36 85 —O CLKX2
DATA1 O=—»|37 84 ——0O RTCX2
DATA2 O=—>| 38 83 ——O RTCX1
DATA3 O=—>| 39 82 ——CO GND_0OSC
DATA4 O=—>| 40 81 ——O GND_IO
YIRS 8330 Y83 8888 NPT LEeRERS
LRI Lo aa byl byt
NONODO AN M IO O A M W OMNWH”O ANMTWHONDOD”O
ERRRRZZIE5923585888833858825%%3202a5588
B3383k=ExZx283<°RR2Rg9R2R2258258522822¢58¢42¢8
oooooao6¢ > D‘DI o >
Z0
G >
Remark # indicates active low.
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Remark # indicates active low.

Data Sheet U14273EJ3V0DS

NEC uPD30181
Pin Identification
ADD(21:0) : Address Bus LDQM : Lower Byte Enable for SDRAM
ADIN(2:0) : Analog Data Input LEDOUT : LED Output
AUDIOIN : Audio Input LOCLK : Load Clock for LCD
AUDIOOUT : Audio Output M : LCD Modulation Clock
BATTINH : Battery Inhibit MEMCS16# : Memory 16-bit Bus Sizing
BATTINT# : Battery Interrupt MEMRD# : Memory Read
CAS# : Column Address Strobe MEMWR# : Memory Write
CD1#, CD2# : Card Detect for CompactFlash MIPS16EN : MIPS16 Enable
CF_AEN# : Address Enable for CompactFlash Buffer MPOWER : Main Power
CF_BUSY# : Ready/Busy/Interrupt Request for CompactFlash ~ PCS(1:0)# : Programmable Chip Select
CF_CE(2:1)# : Card Enable for CompactFlash POWER : Power Switch
CF_DEN# : Data Enable for CompactFlash Buffer POWERON : Power On State
CF_DIR : Data Direction for CompactFlash Buffer RAS(1:0)# : Row Address Strobe for DRAM
CF_IOIS16# : 1/O is 16 bits for CompactFlash RESET# : Reset Output
CF_IOR# : I/0 Read Strobe for CompactFlash ROMCS(3:0)# : Chip Select for ROM
CF_IOW# : 1/0O Write Strobe for CompactFlash RSTSWi# : Reset Switch
CF_OE# : Output Enable for CompactFlash RTCRST# : Real-time Clock Reset
CF_REG# : Register Memory Access for CompactFlash RTCX1, RTCX2 : Real-time Clock Input
CF_RESET : Reset for CompactFlash RTS1#, RTS2# : Request to Send
CF_STSCHG# : Status Change of CompactFlash RxD1,RxD2 : Receive Data
CF_VCCEN# : Vec Enable for CompactFlash SCANIN(7:0) : Scan Data Input
CF_WAIT# : Wait Input for CompactFlash SCANOUT(7:0) : Scan Data Output
CF_WE# : Write Enable for CompactFlash SCK : CSI (Clocked Serial Interface) Clock
CLKEN : Clock Enable for SDRAM SDCLK : Operation Clock for SDRAM
CLKSEL(2:0) : Clock Select SDCS(1:0)# : Chip Select for SDRAM
CLKX1, CLKX2 : Clock Input SDRASH# : Row Address Strobe for SDRAM
CTS1#, CTS2# : Clear to Send SHCLK : Shift Clock for LCD
DATA(15:0) : Data Bus SI : Clocked Serial Data Input
DCD1#, DCD2# : Data Carrier Detect SO : Clocked Serial Data Output
DSR1#, DSR2# : Data Set Ready SYSCLK : System Clock for System Bus
DTR1#, DTR2# : Data Terminal Ready SYSDIR : System Data Direction
FLM : First Line Clock for LCD SYSEN# : System Data Enable
FPD(7:0) : Screen Data of LCD TPX(1:0) : Touch Panel Data of X
FRM : Clocked Serial Frame TPY(1:0) : Touch Panel Data of Y
GND_AD : Ground for A/D and D/A Converter TxD1, TxD2 : Transmit Data
GND_IO : Ground for I/O UBE# : Upper Byte Enable for System Bus
GND_LOGIC : Ground for Logic UCASH# : Upper Column Address Strobe for DRAM
GND_OSC : Ground for Oscillator ubQM : Upper Byte Enable for SDRAM
GND_PLL : Ground for PLL VDD_AD : Power Supply for A/D and D/A Converter
GND_TP : Ground for Touch Panel VDD_IO : Power Supply for /0
GPIO(31:0) : General Purpose /0O VDD_LOGIC : Power Supply for Logic
I0CS16# : /O 16-bit Bus Sizing VDD_OSC : Power Supply for Oscillator
IORD# : 1/O Read VDD_PLL : Power Supply for PLL
IORDY : 1/O Ready VDD_TP : Power Supply for Touch Panel
IOWR# 1 1/O Write VPBIAS : Bias Power Control for LCD
IRDIN : IrDA Data Input VPGPIO(1:0) : General Purpose Output for LCD Panel Power
IRDOUT : IrDA Data Output Control
LCASH# : Lower Column Address Strobe VPLCD : Logic Power Control for LCD
LCDCS# : Chip Select for LCD
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* INTERNAL BLOCK DIAGRAM AND EXAMPLE OF CONNECTION OF EXTERNAL BLOCKS
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NEC 1PD30181

1. PIN FUNCTIONS

Remark # indicates active low.

1.1 Pin Functions

(1) System bus interface signals

(1/2)
Signal name 1/0 Description of function
ADD(21:0)"" (0] System address bus. Used to specify address for the DRAM, ROM, flash memory, or
system bus (ISA).
DATA(15:0) 1/0 System data bus. Used to transmit and receive data between the Vr4181 and DRAM,

ROM, flash memory, or system bus.

IORD# / GPIO16 1/0 System bus /O read signal output or general-purpose /0.
It is active when the Vr4181 accesses the system bus to read data from an I/O port when
configured as IORD#.

IOWR# / GPIO17 1/0 System bus 1/O write signal output or general-purpose /0.
It is active when the Vr4181 accesses the system bus to write data to an 1/0 port when
configured as IOWR#.

IORDY / GPIO18 1/0 System bus 1/O channel ready input or general-purpose 1/O.
Set this signal as active when system bus controller is ready to be accessed by the
Vr4181 when configured as IORDY.

IOCS16# / GPIO19 1/0 Bus sizing request input for system bus 1/O or general-purpose 1/O.
Set this signal as active when system bus I/O accesses data in 16-bit width, if configured
as |OCS16#.

UBE# / GPIO20/M 110 System bus upper byte enable output, general-purpose input, or LCD modulation output.
During system bus accesses, this signal is active when the high-order byte is valid on the
data bus.

RESET# / GP1021 1/0 System bus reset output or general-purpose I/0.
It is active when the Vr4181 resets the system bus controller when configured as
RESET#.

Note The Vr4181 utilizes different addressings depending on the types of the external accesses.
During ROM accesses, bits 22 to 1 of the internal address lines are output to the ADD(21:0) pins (the
minimum transfer data width is a half word (1 word = 32 bits)).
During accesses other than ROM accesses, bits 21 to 0 of the internal address lines are output to the
ADD(21:0) pins (the minimum transfer data width is 1 byte).

6 Data Sheet U14273EJ3VODS
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(2/2)
Signal name I/0 Description of function

SYSDIR"™™ O System data buffer direction control. This signal is valid only when ROM, ISA or
CompactFlash accesses are enabled.
This becomes low level during ROM, ISA or CompactFlash read cycle, or becomes high
level during ROM, ISA or CompactFlash write cycle.

SYSEN#""* (0] System data buffer enable. This signal is valid only when ROM, ISA or CompactFlash
accesses are enabled.
This becomes active during ROM or ISA cycle.

SDCS(1:0)# / RAS(1:0)# O SDRAM chip select for bank 0 and bank 1 or EDO DRAM row address strobes.

CAS# (0] SDRAM column address strobe. Leave unconnected when using EDO DRAM.

SDRAS# O SDRAM row address strobe. Leave unconnected when using EDO DRAM.

UDQM / UCAS# (0] SDRAM upper byte enable or EDO DRAM upper byte column address strobe.

LDQM / LCAS# O SDRAM lower byte enable or EDO DRAM lower byte column address strobe.

SDCLK (0] SDRAM operating clock.

CLKEN O SDRAM clock enable output.

ROMCS3# (0] ROM chip select output for bank 3.

ROMCS2# / GPI0O24 1/0 ROM chip select output for bank 2, or general-purpose /0.

ROMCS1# / GPIO23 110 ROM chip select output for bank 1, or general-purpose /0.

ROMCSO0# / GP1022 I/0 ROM chip select output for bank 0, or general-purpose 1/0.

MEMRD# (0] Memory read signal for ROM and system bus.

MEMWR# (0] Memory write signal for ROM, DRAM and system bus.

Note The SYSEN# and SYSDIR signals control a buffer which is used to isolate SDRAM data bus from the bus
of other low speed devices. By isolating the high-speed data bus of SDRAM, the load of the data bus
between the VrR4181 and SDRAM is reduced. When the EXBUFFEN bit of the XISACTL register is
cleared to 0, the SYSEN# and SYSDIR signals start their operation. These signals keep low level until
EXBUFFEN bit is cleared to 0 after a reset. When an isolation buffer is used, SYSEN# and SYSDIR
signals function as follows;

SYSEN# SYSDIR Bus operation
0 External ISA, CompactFlash, or ROM read cycle
0 External ISA, CompactFlash, or Flash Memory mode write cycle

1

Don'’t care

External Buffer Disable
DRAM read/write cycle or Hibernate mode

Data Sheet U14273EJ3VODS 7
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(2) LCD interface signals

Signal name 1/0 Description of function
SHCLK /LCDCS# (0] LCD shift clock output or chip select for external LCD controller.
LOCLK / MEMCS16# I/0 LCD load clock output or bus sizing request input for system bus memory access in 16-bit
width.
FLM / MIPS16EN 1/0 This function differs depending on the operating status.
<During RTC reset (input)>
This signal enables use of MIPS16 instructions.
0: Disable use of MIPS16 instructions
1: Enable use of MIPS16 instructions
<During normal operation (output)>
LCD first line clock output.
FPD(7:4)""* O See (11) General-purpose /O signals in this section.
FPD(3:0)""* LCD screen data.
VPLCD / VPGPIO1 LCD logic power control. This signal may be defined as a general-purpose output when
an external LCD controller is used.
VPBIAS / VPGPIO0 O LCD bias power control. This signal may be defined as a general-purpose output when an
external LCD controller is used.

Note Connection between FPD(7:0) of the VrR4181 and LCD panel data lines differs depending on the panel

data width as below.

For details, refer to VrR4181 User’'s Manual.

Vr4181 LCD Panel Data (4-bit width) LCD Panel Data (8-bit width)
FPDO Data Line 0 Data Line 4
FPD1 Data Line 1 Data Line 5
FPD2 Data Line 2 Data Line 6
FPD3 Data Line 3 Data Line 7
FPD4 - Data Line 0
FPD5 - Data Line 1
FPD6 - Data Line 2
FPD7 - Data Line 3

Data Sheet U14273EJ3V0ODS
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(3) Initialization interface signals

Signal name 1/0 Description of function

POWER I Vr4181 activation signal.

RSTSW# I Vr4181 reset signal.

RTCRST# | Reset signal for internal Real-time clock and all internal logic. When power is first
supplied to the system, the external agent must activate this signal.

POWERON o This signal indicates that the Vr4181 is ready to operate. It becomes active when a
power-on factor is detected and becomes inactive when the BATTINH/BATTINT# signal
check has been completed.

MPOWER (0] This signal indicates that the Vr4181 is operating. This signal is inactive during Hibernate

mode. During this signal being inactive, turn off the 2.5 V power supply.

(4) Battery monitor interface signals

Signal name

I/0

Description of function

BATTINH / BATTINT#

This function differs depending on the state of the MPOWER pin.
<When MPOWER = 0>
BATTINH function
Enables or disables activation on power application.
1: Enable activation
0: Disable activation
<When MPOWER = 1>
BATTINT# function
This is an interrupt signal that is output when remaining battery power is low during
normal operations. The external agent checks the remaining battery power and activate
this signal if voltage sufficient for operations cannot be supplied.

(5) Clock interface signals

Signal name 1/0 Description of function
RTCX(2:1) - Real-time clock (32.768 kHz) connections to crystal resonator.
CLKX(2:1) - Processor clock (18.432 MHz) connections to crystal resonator.

(6) Touch panel interface and audio interface signals

Signal name I/0 Description of function

TPX(1:0) I/0 Touch panel X coordinate data. They use the voltage applied to the X coordinate and the
voltage input to the Y coordinate to detect which coordinates on the touch panel are being
pressed.

TPY(1:0) 110 Touch panel Y coordinate data. They use the voltage applied to the Y coordinate and the
voltage input to the X coordinate to detect which coordinates on the touch panel are being
pressed.

ADIN(2:0) | General-purpose analog data inputs.

AUDIOIN | Analog audio input.

AUDIOOUT O Analog audio output.

Data Sheet U14273EJ3VODS 9
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(7) LED interface signals

Signal name 1/0 Description of function

LEDOUT (0] This is an output signal for lighting LEDs.

(8) CompactFlash interface and keyboard interface signals

Signal name 1/0 Description of function
CF_WE# / SCANOUT7 (0] CompactFlash write enable output or keyboard scan data output.
CF_OE#/ SCANOUT6 (6] CompactFlash output enable or keyboard scan data output.
CF_IOwW# / SCANOUT5 (0] CompactFlash 1/O write strobe output or keyboard scan data output.
CF_IOR# / SCANOUT4 O CompactFlash I/O read strobe output or keyboard scan data output.
CF_STSCHG# / 110 CompactFlash status changed input or keyboard scan data output.
SCANOUT3
CF_CE(2:1)#/ (0] CompactFlash card enable outputs or keyboard scan data outputs.
SCANOUT(2:1)
CF_BUSY#/ 110 CompactFlash ready/busy/interrupt request indication input or keyboard scan data output.
SCANOUTO
CF_REG# / SCANIN7 I/0 CompactFlash attribute memory chip access or keyboard scan data input.
CF_RESET / SCANING6 /0 CompactFlash reset output or keyboard scan data input.
CF_WAIT# / SCANIN5S | CompactFlash wait input or keyboard scan data input.
CF_IOIS16# / SCANIN4 | CompactFlash 1/O 16-bit bus input or keyboard scan data input.
CF_VCCEN# / SCANIN3 I/0 CompactFlash Vcc enable output or keyboard scan data input.
CF_DEN# / SCANIN2 110 CompactFlash data buffer enable output or keyboard scan data input.
CF_DIR / SCANIN1 I/0 CompactFlash data direction output or keyboard scan data input.
CF_AEN# / SCANINO /0 CompactFlash address buffer enable output or keyboard scan data input.

10 Data Sheet U14273EJ3VODS
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(9) Serial interface channel 1 signals

Signal name 1/0 Description of function
RxD1/ GPIO25 110 Serial channel 1 receive data input or general-purpose 1/0.
TxD1/ GPIO26 / I/0 This function differs depending on the operating status.
CLKSELO <During RTC reset (input)>
This signal is used to set CPU core operation frequency clock™.
<During normal operation (input/output)>
Serial channel 1 transmit data output or general-purpose 1/O.
RTS1#/ GP1027 / 1/0 This function differs depending on the operating status.
CLKSELA1 <During RTC reset (input)>
This signal is used to set CPU core operation frequency clock™™.
<During normal operation (input/output)>
Serial channel 1 request to send output or general-purpose /0.
CTS1#/ GPI1028 I/0 Serial channel 1 clear to send input or general-purpose 1/0.
DCD1# / GP1029 110 Serial channel 1 data carrier detect input or general-purpose 1/O.
DTR1#/ GPIO30 / I/0 This function differs depending on the operating status.
CLKSEL2 <During RTC reset (input)>
This signal is used to set CPU core operation frequency clock™.
<During normal operation (input/output)>
Serial channel 1 data terminal ready output or general-purpose I/O.
DSR1#/ GPIO31 110 Serial channel 1 data set ready input or general-purpose 1/0.

Note CLKSEL(2:0) signals are used to set the frequency of the CPU core operation clock (PClock) and the
internal MBA bus clock (TClock). These signals are sampled when the RTCRST# signal goes high.
The relationship between the CLKSEL(2:0) pin settings and clock frequency is shown below.

CLKSEL(2:0)

CPU core operation frequency (PClock)

111
110
101
100
011
010
001
000

Reserved (98.1 MHz)
Reserved (90.6 MHz)
Reserved (84.1 MHz
Reserved (78.5 MHz)
Reserved (69.3 MHz)
65.4 MHz
62.0 MHz
49.1 MHz

TClock is generated from PClock and its frequency is always 1/2 of the PClock frequency after RTC reset.

(10) IrDA interface signals

Signal name 1/0 Description of function
IRDIN / RxD2 | IrDA receive data input or serial channel 2 receive data input.
When connecting to an IrDA receive element, connect also to GND via resistor.
IRDOUT / TxD2 O IrDA transmit data output or serial channel 2 transmit data output.

Data Sheet U14273EJ3V0ODS
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(11) General-purpose I/O signals

Signal name 1/0 Description of function
GPIO(31:25) 1/0 See (9) Serial interface channel 1 signals in this section
GPIO(24:16) I/0 See (1) System bus interface signals in this section.
GPIO15/ FPD7 / CD2# 110 General-purpose I/O, LCD screen data output, or CompactFlash card detect 2 input.
GPIO14 / FPD6 / CD1# I/0 General-purpose I/0, LCD screen data output, or CompactFlash card detect 1 input.
GPIO13/ FPD5 /0 General-purpose I/O or LCD screen data output.
GPIO12/ FPD4 I/0 General-purpose I/O or LCD screen data output.
GPIO11/PCS1# 110 General-purpose I/O or programmable chip select 1.
GPIO10/ FRM/ SYSCLK I/0 General-purpose I/O, clocked serial frame input for clocked serial interface, or ISA system
clock output.
GPIO9 / CTS2# /0 General-purpose /O or serial channel 2 clear to send output.
GPIO8 / DSR2# I/0 General-purpose I/O or serial channel 2 data set ready input.
GPIO7 / DTR2# 110 General-purpose /O or serial channel 2 data terminal ready input.
GPIO6 / RTS2# I/0 General-purpose I/O or serial channel 2 request to send output.
GPIO5 / DCD2# 110 General-purpose I/O or serial channel 2 data carrier detect input.
GPIO4 I/0 General-purpose 1/O.
GPIO3 / PCSO# 110 General-purpose I/O or programmable chip select 0.
GPIO2/SCK 1/0 General-purpose /O or serial clock signal for clocked serial interface.
GPIO1 /SO 110 General-purpose /O or clocked serial data output signal for clocked serial interface.
GPIOO/ SI I/0 General-purpose I/O or clocked serial data input signal for clocked serial interface.
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(12) Dedicated Voo/GND signals

Signal name Power Description of function
Supply

VDD_PLL 25V Power supply dedicated for the PLL analog block.

GND_PLL 25V Ground dedicated for the PLL analog block.

VDD_TP 3.3V Power supply dedicated for the touch panel interface.

GND_TP 3.3V Ground dedicated for the touch panel interface.

VDD_AD 3.3V Power supply dedicated for the A/D and D/A converters.
The voltage applied to this pin becomes the maximum value for the A/D and D/A interface
signals.

GND_AD 3.3V Ground dedicated for the A/D and D/A converters.
The voltage applied to this pin becomes the minimum value for the A/D and D/A interface
signals.

VDD_OSC 3.3V Power supply dedicated for the oscillator.

GND_OSC 3.3V Ground dedicated for the oscillator.

VDD_LOGIC 25V Normally, power supply of 2.5 V

GND_LOGIC 25V Normally, ground of 2.5 V

VvDD_IO 3.3V Normally, power supply of 3.3 V

GND_IO 3.3V Normally, ground of 3.3 V

Caution The Vr4181 has two types of power supplies. The 3.3 V power supply should be turned on at first.
Turn on/off the 2.5 V power supply depending on the status of the MPOWER pin.
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NEC 1PD30181
1.2 Pin Status in Specific Status
(1/3)
Signal Name During RTCRST | After Reset by After Reset by During Suspend | During Hibernate
RTCRST Deadman’s mode mode or Shut
Switch or Down
RSTSW by HALTimer
ADD(21:0) Hi-Z 0 0 Note 1 0
DATA(15:0) Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
MEMRD# Hi-Z 1 1 1 Hi-Z
MEMWR# Hi-Z 1 1 1 1
SDCS(1:0)# / RAS(1:0)# Hi-Z 1 1 1 /0" 1 /0"
UDQM / UCAS# Hi-Z 1 1 1/0""* 1/0""*
LDQM / LCAS# Hi-Z 1 1 1/0"e? 1/0"e*
CAS# Hi-Z 1 1 0 0
SDRAS# Hi-Z 1 1 0 0
SDCLK Hi-Z Run 0 0 0
CLKEN Hi-Z 1 1 1 0
SYSDIR Hi-Z 0 0 0 0
SYSEN# Hi-Z 0 0 0 0
IORD# / GPIO16 - Hi-Z Hi-Z 1/ Note 1 Hi-Z / Note 3
IOWR# / GPIO17 - Hi-Z Hi-Z 1/ Note 1 Hi-Z / Note 3
IORDY / GPIO18 - Hi-Z Hi-Z Note 1 Note 3
I0CS16#/ GPIO19 - Hi-Z Hi-Z Note 1 Note 3
UBE# / GP1020 /M - Hi-Z Hi-Z 1/Note1/0 Hi-Z/ Note 3/0
RESET# / GPIO21 - Hi-Z Hi-Z Note 1 0/ Note 3
ROMCS(2:0)# / GPIO(24:22) - Hi-Z Hi-Z 1/ Note 1 Hi-Z / Note 3
ROMCS3# Hi-Z Hi-Z 1 1 Hi-Z
SHCLK / LCDCS# Hi-Z 0 0/1 0/1 0/Hi-Z
LOCLK / MEMCS16# Hi-Z 0 0/- 0/- 0/-
FLM / MIPS16EN Note 4 0 0 0 0
FPD(3:0) Hi-Z 0 0 0 0
VPLCD / VPGPIO1 Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
VPBIAS / VPGPIOO0 Hi-Z Hi-Z Hi-Z Hi-Z Hi-Z
POWER - - - - -
RTCRST# - - - - -
RSTSW# - - - - -
Notes 1. Maintains the state of the previous Fullspeed mode.

2. The state depends on the MEMCFG_REG register setting.
3. The state depends on the GPHIBSTH/GPHIBSTL register setting.

4. The input level is sampled to determine the MIPS16 instruction mode.

Remark O0: low level, 1: high level, Hi-Z: high impedance

14
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NEC 1PD30181

(2/3)
Signal Name During RTCRST After Reset by After Reset by During Suspend | During Hibernate
RTCRST Deadman’s mode mode or Shut
Switch or Down
RSTSW by HALTimer
POWERON - - 0 0 0
MPOWER 0 0 1 1 0
BATTINH / BATTINT# - - - - -
RTCX2, RTCX1 - - - - -
CLKX2, CLKX1 - - - - -
TPX(1:0) - 1 1 Note 1 1
TPY(1:0) - Hi-Z Hi-Z Note 1 Hi-Z
ADIN(2:0) - - - - -
AUDIOIN - - - - -
AUDIOOUT - 0 0 Note 1 0
CF_WE# / SCANOUT7 Hi-Z Hi-Z Hi-Z Note 1 Note 2 / Hi-Z
CF_OE# / SCANOUT6 Hi-Z Hi-Z Hi-Z Note 1 Note 2/ Hi-Z
CF_IOW# / SCANOUT5 Hi-Z Hi-Z Hi-Z Note 1 Note 2 / Hi-Z
CF_IOR# / SCANOUT4 Hi-Z Hi-Z Hi-Z Note 1 Note 2/ Hi-Z
CF_STSCHG# / SCANOUT3 Hi-Z Hi-Z Hi-Z Note 1 Note 1/ Hi-Z
CF_CE(2:1)# / SCANOUT(2:1) Hi-Z Hi-Z Hi-Z Note 1 Note 2/ Hi-Z
CF_BUSY#/ SCANOUTO Hi-Z Hi-Z Hi-Zz Note 1 Note 1/ Hi-Z
CF_REG# / SCANIN7 Hi-Z - Note 1 Note 1 Note 2/ Note 1
CF_RESET / SCANING Hi-Z - Note 1 Note 1 Note 3/ Note 1
CF_WAIT# / SCANIN5 - - Note 1 Note 1 -
CF_IOIS164# / SCANIN4 - - Note 1 Note 1 -
CF_VCCEN# / SCANIN3 Hi-Z - Note 1 Note 1 Note 4 / Note 1
CF_DEN# / SCANIN2 Hi-Z - Note 1 Note 1 1/ Note 1
CF_DIR / SCANIN1 Hi-Z - Note 1 Note 1 1/ Note 1
CF_AEN# / SCANINO Hi-Z - Note 1 Note 1 1/ Note 1

Notes 1. Maintains the state of the previous Fullspeed mode.
2. When a wake-up by the CompactFlash interrupt request is enabled: Outputs high level.
When a wake-up by the CompactFlash interrupt request is disabled: Becomes high impedance.
3. When a wake-up by the CompactFlash interrupt request is enabled: Outputs low level.
When a wake-up by the CompactFlash interrupt request is disabled: Becomes high impedance.
4. When a wake-up by the CompactFlash interrupt request is enabled: Outputs low level.
When a wake-up by the CompactFlash interrupt request is disabled: Outputs high level.

Remark O0: low level, 1: high level, Hi-Z: high impedance
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NEC uPD30181
(3/3)
Signal Name During RTCRST After Reset by After Reset by During Suspend | During Hibernate
RTCRST Deadman’s mode mode or Shut
Switch or Down
RSTSW by HALTimer
RxD1/ GPIO25 - Hi-Z Hi-Z Note 1 Note 1/ Note 2
TxD1/ GPIO26 / CLKSELO Note 3 Hi-Z Hi-Z Note 1 Note 1/ Note 2
RTS1#/ GPIO27 / CLKSEL1 Note 3 Hi-Z Hi-Z Note 1 Note 1/ Note 2
CTS1#/GP1028 - Hi-Z Hi-Z Note 1 Note 1/ Note 2
DCD1#/ GP1029 - Hi-Z Hi-Z Note 1 Note 1/ Note 2
DTR1# / GPIO30 / CLKSEL2 Note 3 Hi-Z Hi-Z Note 1 Note 1/ Note 2
DSR1#/ GPIO31 - Hi-Z Hi-Z Note 1 Note 1/ Note 2
IRDIN / RxD2 - - - - -
IRDOUT / TxD2 Hi-Z Hi-Z 1 Note 1 Hi-Z
GPIO(15:14) / FPD(7:6) / - Hi-Z Hi-Z Note1/0/ Note 2/ Note 1
CD(2:1)# Note 1
GPIO(13:12) / FPD(5:4) - Hi-Z Hi-Z Note 1/0 Note 2 / Note 1
GPIO11/PCS1# -/ Hi-Zz Hi-Z Hi-Z /1 Note 1 /1 Note 2/ Hi-Z
GPIO10/ FRM / SYSCLK -/ Hi-Z Hi-Z Hi-Z Note 1/0 Note 2/ Note 1/
Hi-Z
GPIO9 / CTS2# - Hi-Z Hi-Z Note 1 Note 2 / Note 1
GPIO8 / DSR2# - Hi-Z Hi-Z Note 1 Note 2 / Note 1
GPIO7 / DTR2# - Hi-Z Hi-Z Note 1 Note 2 / Note 1
GPIO6/ RTS2# - Hi-Z Hi-Z Note 1 Note 2 / Note 1
GPIO5 / DCD2# - Hi-Z Hi-Z Note 1 Note 2 / Note 1
GPIO4 - Hi-Z Hi-Z Note 1 Note 2
GPIO3/ PCSO# -/ Hi-Z Hi-Z Hi-Z /1 Note 1 /1 Note 2/ Hi-Z
GPIO2 / SCK - Hi-Z Hi-Z Note 1 Note 2 / Note 1
GPIO1 /SO - Hi-Z Hi-Z Note 1 Note 2/ Note 1
GPIOO0/ SI - Hi-Z Hi-Z Note 1 Note 2 / Note 1
LEDOUT Hi-Z 1 Note 1 Note 1 Note 1
Notes 1. Maintains the state of previous Fullspeed mode.

2. The state depends on the GPHIBSTH/GPHIBSTL register setting.
3. Theinput level is sampled to determine the CPU core operation frequency.

Remark O: low level, 1: high level, Hi-Z: high impedance
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1.3 Recommended Connection of Unused Pins and I/O Circuit Types

(1/3)
Pin Name Recommended Connection When Not Used 1/0O Circuit Type
ADD(21:0) - A
DATA(15:0) - A
MEMRD# - A
MEMWR# - A
SDCS(1:0)# / RAS(1:0)# - A
UDQM / UCAS# - A
LDQM / LCAS# - A
CAS# Leave open A
SDRAS# Leave open A
SDCLK Leave open A
CLKEN Leave open A
SYSDIR Leave open A
SYSEN# Leave open A
IORD# / GPIO16 Connect to VDD_IO or GND_IO via resistor A
IOWR# / GPIO17 Connect to VDD_IO or GND_IO via resistor A
IORDY / GPIO18 Connect to VDD_IO or GND_IO via resistor A
I0CS16#/ GPIO19 Connect to VDD_IO or GND_IO via resistor A
UBE# / GP1020 /M Connect to VDD_IO or GND_IO via resistor A
RESET# / GPIO21 Connect to VDD_IO or GND_IO via resistor A
ROMCS(2:0)# / GP1O(24:22) Connect to VDD_IO or GND_IO via resistor A
ROMCS3# - A
SHCLK /LCDCS# Leave open A
LOCLK / MEMCS16# Leave open A
FLM / MIPS16EN Connect to VDD_IO or GND_IO via resistor A
FPD(3:0) Leave open A
VPLCD / VPGPIO1 Leave open A
VPBIAS / VPGPIOO0 Leave open A
POWER Connect to GND_IO via resistor A
RTCRST# - A
RSTSW# - A
POWERON Leave open A
MPOWER - A
BATTINH / BATTINT# - A
TPX(1:0) - B
TPY(1:0) - C

Remark No specification (-) in the Recommended Connection When Not Used column indicates that the pin is
always connected.
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(2/3)
Pin Name Recommended Connection When Not Used 1/0O Circuit Type

ADIN(2:0) Connect to GND_AD D

AUDIOIN Connect to GND_AD

AUDIOOUT Leave open

CF_WE# / SCANOUT7 Leave open

CF_OE# / SCANOUT6 Leave open

CF_IOW# / SCANOUTS5 Leave open

CF_IOR# / SCANOUT4 Leave open

CF_STSCHG# / SCANOUT3

Connect to VDD_IO via resistor

CF_CE(2:1)# / SCANOUT(2:1)

Leave open

CF_BUSY# / SCANOUTO

Connect to VDD_IO via resistor

CF_REG# / SCANIN7

Leave open

CF_RESET / SCANING6

Leave open

CF_WAIT# / SCANIN5

Connect to VDD_IO via resistor

CF_IOIS164# / SCANIN4

Connect to VDD_IO via resistor

CF_VCCEN# / SCANIN3 Leave open
CF_DEN# / SCANIN2 Leave open
CF_DIR / SCANINT1 Leave open
CF_AEN# / SCANINO Leave open

RxD1/ GPIO25

Connect to VDD_IO or GND_IO via resistor

TxD1/ GPI0O26 / CLKSELO

Connect to VDD_IO or GND_IO via resistor

RTS1#/ GPIO27 / CLKSEL1 Connect to VDD_IO or GND_IO via resistor
CTS1#/ GPIO28 Connect to VDD_IO or GND_IO via resistor
DCD1# / GP1029 Connect to VDD_IO or GND_IO via resistor

DTR1#/ GPIO30 / CLKSEL2

Connect to VDD_IO or GND_IO via resistor

DSR1#/ GPIO31

Connect to VDD_IO or GND_IO via resistor

IRDIN / RxD2

Connect to VDD_IO or GND_IO via resistor

IRDOUT / TxD2

Leave open

GPIO(15:14) / FPD(7:6) / CD(2:1)#

Connect to VDD_IO or GND_IO via resistor

GPIO(13:12) / FPD(5:4)

Connect to VDD_IO or GND_IO via resistor

GPIO11/ PCS1#

Connect to VDD_IO or GND_IO via resistor

GPIO10/ FRM / SYSCLK

Connect to VDD_IO or GND_IO via resistor

GPIO9 / CTS2#

Connect to VDD_IO or GND_IO via resistor

GPIO8 / DSR2#

Connect to VDD_IO or GND_IO via resistor

GPIO7 / DTR2#

Connect to VDD_IO or GND_IO via resistor

GPI10O6 / RTS2#

Connect to VDD_IO or GND_IO via resistor

GPIO5 / DCD2#

Connect to VDD_IO or GND_IO via resistor

GP104

Connect to VDD_IO or GND_IO via resistor

||| |22 |>(>|2>|>|>|>|>|2>(>|>(>|2>(>|>|>|>|>|>|>|>|mM|O
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(3/3)
Pin Name Recommended Connection When Not Used 1/0O Circuit Type
GPIO3 / PCSO# Connect to VDD_IO or GND_IO via resistor A
GPIO2/ SCK Connect to VDD_IO or GND_IO via resistor A
GPIO1 /SO Connect to VDD_IO or GND_IO via resistor A
GPIOO0/ SI Connect to VDD_IO or GND_IO via resistor A
LEDOUT Leave open A
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* 1.4 Pin I/O Circuits

Type A Type C
Vob Voo
Data 7:DO—| P-ch Data 4<:DO_| P-ch
IN/OUT
IN/OUT —0
»—O
Output -— N-ch
Qutput «<— N-ch disable
disable
P-ch—=—=
Input
enable
Type B
Vop
Data %:Do—l P-ch Input * I ~— N-ch
INJOUT enable
—O
Output -~— N-ch
disable Type D
—‘—m P-ch
P-ch—=— INO +
) 1] e - |
1 14 e L
— N-Ch—'—
Vet
Vet
'e Type E
Analog
output o  OUT
voltage

20
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2. ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings (Ta = 25°C)

Parameter Symbol Condition Rating Unit
Supply voltage Vo2 |2.5V (VDD_LOGIC, VDD_PLL) -0.51t0 +3.6 \%
Voos | 3.3V (VDD_IO, VDD_TP, VDD_AD, VDD_OSC) -0.5t0 +4.0 \Y
Input voltage Vi Vopz 2 3.7 V -0.5t0 +4.0 \
Vops < 3.7 V —0.5 to Voos + 0.3 Vv

Storage temperature Tsig —65 to +150 °C

Cautions 1. Do not short-circuit two or more output pins simultaneously.

2. If even one of the above parameters exceeds the absolute maximum ratings even
momentarily, the quality of the product may be degraded. The absolute maximum ratings,
therefore, specify the value exceeding which the product may be physically damaged. Use
the product well within these ratings.

The specifications and conditions shown in DC Characteristics and AC Characteristics are
the ranges for normal operation and quality assurance of the product.

3. Vican be —1.5 V if the input pulse is less than 10 ns.

Operating Conditions

Parameter Symbol Condition MIN. MAX. Unit
Supply voltage Vo2 |2.5V (VDD_LOGIC, VDD_PLL) 2.3 2.7 \%
Voos |3.3V (VDD_IO, VDD_TP, VDD_AD, VDD_OSC) 3.0 3.6 \Y

Ambient temperature Ta -10 +70 °C
Oscillation start voltageN(Jte "1 Voos 3.0 \Y
Oscillation hold voltage' " > | Voorr 25 v
Oscillation hold voltage' > | Voore 3.0 v

Notes 1. This is a voltage at which oscillation is always started after power application, and is applied to
oscillators of 32.768 kHz and 18.432 MHz.
2. This is a voltage at which oscillation can be guaranteed if the voltage is lowered from the normal
operation level, and is applied to an oscillator of 32.768 kHz.
3. This is a voltage at which oscillation can be guaranteed if the voltage is lowered from the normal
operation level, and is applied to an oscillator of 18.432 MHz.

Remark The Vr4181 has two types of power supplies. The 3.3 V power supply should be turned on at first.
Turn on/off the 2.5 V power supply depending on the status of the MPOWER pin.

Capacitance (Ta = 25°C, Vops =0 V)

Parameter Symbol Condition MIN. | MAX. Unit
Input capacitance Ci fc =1 MHz 10 pF
/O capacitance Co Unmeasured pins returned to 0 V. 10 oF
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DC Characteristics (Ta=-10 to +70°C, Vopz = 2.3 t0 2.7 V, Vops = 3.0 t0 3.6 V)

Parameter Symbol Condition MIN. TYP. MAX. Unit
High-level output voltage Von lon = -2 mA 2.4 \
Low-level output voltage VoL loo =2 mA 0.4 \
High-level input voltage Vin 0.6Vobs Vobs + 0.3 \
Low-level input voltage Vi -0.3 0.8 \
Input leakage current Iui Vops = 3.6 V, Vi = Vops, 0 V +5 UA
Output leakage current Io Vopz =3.6 V, Vi= Vops, 0 V +5 HA
Supply Current Ioo2"" | In Fullspeed mode EDO 0.5fp 0.7fp mA

When using internal LCD controller SDRAM 0.7fp 0.9fp
In Fullspeed mode EDO 0.5fp-5 | 0.7fp—10 mA
When not using internal LCD controller SDRAM 0.7fp-5 | 0.9fp-5
In Standby mode 20 30 mA
When using internal LCD controller
In Standby mode 15 25 mA
When not using internal LCD controller
In Suspend mode™™*? 10 20 mA
In Hibernate mode 0 UA
VDD_LOGIC =0V

Ioos"™" | In Fullspeed mode 10 (12) | 15 (24) mA
When using internal LCD controller
In Fullspeed mode 8 (10) 13 (16) mA
When not using internal LCD controller
In Standby mode 7(9) 12 (18) mA
When using internal LCD controller
In Standby mode 5(7) 8 (14) mA
When not using internal LCD controller
In Suspend mode™™*? 2 (4) 4 (8) mA
In Hibernate mode 2 4 mA
LED unit ON
In Hibernate mode 25 50 UA
LED unit OFF

Notes 1. Ipp2 is a total power supply current for the 2.5 V power supply. Iob2 is applied to the VDD_LOGIC and

VDD_PLL pins.

Iops is a total power supply current for the 3.3 V power supply.

VDD_IO, VDD_TP, and VDD_AD pins.
2. In Suspend mode, the internal LCD controller can not work because memory controller’s clock and the
LCD controller’s clock are stopped.

Remarks 1. fp: Operation clock (PClock) frequency (MHz)

Iops is applied to the VDD_OSC,

2. The values inside the parentheses are for those when using internal A/D converter.

22
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AC Characteristics (Ta=-10to +70°C, Vop2 = 2.3 t0 2.7 V, Vobs = 3.0 to 3.6 V)

AC test input waveform

Vob
0.6Voos 0.6Vobs
All input pins > Test points <
0.8V 0.8V
oV
AC test output measuring points
Vop
All output pins 0.5Voo <«—— Testpoints ——» 0.5Voo
ov

Load condition

(a) ADD(21:0), DATA(15:0), SDCS(1:0)#/RAS(1:0)#, SDRAS#, CAS#, UDQM/UCAS#, LDQM/LCAS#, SDCLK,

CLKEN

ADD(21:0), DATA(15:0), SDCS(1:0)#/RAS(1:0)#,

SDRAS#, CAS#, UDQM/UCAS#, LDOQM/LCASH, buT

SDCLK, CLKEN

CL=30pF
(b) Other output pins
Output pin (other than those shown in (a)) DUT
CL =50 pF

-l
il
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NEC 1PD30181
(1) Clock parameter
Parameter Symbol Condition MIN. TYP. MAX. Unit
CPU core operating frequency frcLock | CLKSEL (2:0) = 111! 98.1 MHz
CLKSEL (2:0) = 110"*' 90.6 MHz
CLKSEL (2:0) = 101" 84.1 MHz
CLKSEL (2:0) = 100""" 78.5 MHz
CLKSEL (2:0) = 011"*" 69.3 MHz
CLKSEL (2:0) =010 65.4 MHz
CLKSEL (2:0) = 001 62.0 MHz
CLKSEL (2:0) = 000 49.1 MHz
TClock, MBA clock, SDCLK frclock | DIV(2:0) = 100" frcLock/4 Note 3 MHz
frequency"*** DIV(2:0) = 011 frcLock/3 | Note 3 MHz
DIV(2:0) = 010, 000 frcLock/2 Note 3 MHz
DIV(2:0) = 001 frcLock Note 3 MHz
SDCLK cycle time tspeik 15 ns
PCLK frequency"** feck PCLKDIV(1:0) = 11 freLock Note 5 MHz
PCLKDIV(1:0) = 10 froLock/2 Note 5 MHz
PCLKDIV(1:0) = 01 freLock/4 Note 5 MHz
PCLKDIV(1:0) = 00 froLock/8 Note 5 MHz
SYSCLK frequency"™® fsyscik | SCLKDIV(1:0) = 11 frck/8 Note 7 MHz
SCLKDIV(1:0) =10 frck/6 Note 7 MHz
SCLKDIV(1:0) = 01 frcxk/3 Note 7 MHz
SCLKDIV(1:0) = 00 frck/2 Note 7 MHz

Notes 1. Do not set these rates in the current VrR4181.

2. TClock (internal), MBA clock (internal) and SDCLK frequency are programmable, however, the

frequency immediately after RTC reset is fixed. To change these clock’s frequency, set the DIV(2:0)
bits of the PMUDIVREG register (0x0BOO 00AC) in PMU and make the Vr4181 into Hibernate mode.

When the CPU wakes up from Hibernate mode next time, the frequency is changed.
3. The maximum value of frcLock is 66 MHz regardless of typical frequency.

4. PCLK (internal ISA peripheral clock) is generated by dividing TClock. lIts division rate is defined by the
PCLKDIV(1:0) bits of the ISABRGCTL register (0x0B00 02C0) in ISA Bridge.

5. The maximum value of frck is 33 MHz regardless of typical frequency.

6. SYSCLK is generated by dividing PCLK. lts division rate is defined by the SCLKDIV(1:0) bits of the
XISACTL register (0x0B0O0 02C4) in ISA Bridge.

7. The maximum value of fsyscik is 16 MHz regardless of typical frequency.

Remark CPU core clock (Pipeline clock, PClock) frequency is defined by CLKSEL(2:0) pins just after RTC reset.

24
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(2) Reset parameter

Parameter Symbol Condition MIN. MAX. Unit
Reset input low-level width twrst | RTCRSTH# pin 305 us
twrsL
RTCRST#
(input)
\
Remark For the RTCRST# characteristics at power supply, refer to VrR4181 User's Manual.
(3) Initialization parameter
Parameter Symbol Condition MIN. MAX. Unit
Data sampling time tss 61.04 us
(from RTCRST# 1)
Output delay time (from RTCRST# T) top 61.04 us

RTC

(Internal 32.768 kHz)

RTCRST#
(input)

CLKSEL2/GPIO30
CLKSEL1/GPI027 Hi-Z
CLKSELO0/GPIO26
MIPS16EN/FLM
(/0)

too

A A

Normal Operation

Sampling point

Data Sheet U14273EJ3V0ODS
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(4) GPIO interface parameter

Parameter Symbol Condition MIN. MAX. Unit
Input level width taPIN Normal operation 16/frcLock us
ternw | Wake-up Hibernate mode 100 us
GPIO input rise time tePRISE 200 ns
GPIO input fall time taPFALL 200 ns
Output level width taPout 11/frek ns
(a) Input level width
- tePIN, tegPINW ———————————————
XL AX
- 7
(b) Input rise/fall time
tGPFALL

tGPRISE

(c) Output level width

tePouT

26
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(5) EDO type DRAM parameter
The target EDO-type DRAM organization is as follows.
o 16M-bit
1M words x 16 bits (row x column = 10 x 10)
1M words x 16 bits (row x column = 12 x 8)
e 64M-bit
4M words x 16 bits (row x column = 13 x 9)
Parameter Symbol Condition MIN. MAX. Unit
RAS(1:0)# pulse width trasP 4000/frcLock ns
RAS(1:0)# precharge time"™ trp 3000/frcLock ns
UCAS#/LCAS# pulse width"* tHcas 1000/frcLock ns
UCASH#/LCAS# precharge time"™® tep 1000/frcLock ns
Row address setup time tasr 1000/frcLock ns
(to RAS(1:0)#l)
UCAS#/LCAS# | delay time from treo 3000/frcLock ns
RAS(1:0)#"*
Column address setup time tasc 1000/frcLock ns
(to UCAS#/LCAS#!)
Row address hold time tRAH 1000/frcLock ns
(from RAS(1:0)# {)
Column address hold time tcan 1000/frcLock ns
(UCAS#/LCASH#!)
Data input setup time tos 1000/frcLock ns
Data input hold time toH 5 ns
MEMWR# setup time twes 2000/frcLock ns
(to UCAS#/LCAS#!)
MEMWR# hold time twer 3000/frcLock ns
(from UCAS#/LCAS#!)
Data output setup time to1 1000/frcLock ns
(to UCAS#/LCAS#!)
Data output hold time to2 1000/frcLock ns
(from UCAS#/LCAS#!)
Note trp, tcr, tHcas, and trep are programmable.
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(a) Read parameter

RAS(1:0)#
(output)

UCAS#/LCAS#
(output)

ADD(21:0)
(output)

MEMWR#
(output)

DATA(15:0)
(input)

tasr
i

twes

/111111177

~

NI

Hi-Z

- [[][[]]]]/

(b) Write parameter

RAS(1:0)#
(output)

UCASH#/LCAS#
(output)

ADD(21:0)
(output)

MEMWR#
(output)

DATA(15:0)
(output)

tasr
i

T7TTTTTTITIITTNC

X
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* (6) EDO DRAM refresh parameter
Parameter Symbol Condition MIN. MAX. Unit

RAS (1:0)# pulse width tras 4000/frcLock ns
RAS (1:0)# precharge time trp 3000/frcLock ns
UCAS#/LCASH# setup time (to RAS (1:0)# |) tesr 1000/frcLock ns
UCAS#/LCAS# hold time (from RAS (1:0)# |) teHR 4000/frcLock ns
RAS (1:0)# precharge time from UCAS#/LCAS# T tcrp 2000/frcLock ns
UCASH#/LCAS# precharge time tepn 1000/frcLock ns

tras

RAS (1O "\

(output) \

tcrp

<«—tcsR tcHR
UCAS#/LCAS#
(output)

\

MEMWR# 7 X
(output)

tcen

(/[
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(7) EDO DRAM CAS-before-RAS self-refresh parameter
Parameter Symbol Condition MIN. MAX. Unit
RAS(1:0)# pulse width trass 100 us
RAS(1:0)# precharge time''® trps 110 ns
UCAS#/LCAS# hold time tcHs -50 ns
Note RAS(1:0)# precharge time in self-refresh mode is programmable.
trass §§ trps
RAS (1:0)# \
(output) ( \
~— tcHs —
UCAS#/LCAS#
(output) g

30
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(8) SDRAM parameter
The target SDRAM organization is as follows.

e 16M-bit
512K words x 16 bits x 2 banks
o 64M-bit
2M words x 16 bits x 2 banks
1M words x 16 bits x 4 banks

Parameter Symbol Condition MIN. MAX. Unit
REF to REF/ACT Command signal period"® tre Ttsocik ns
ACT to PRE Command signal™™® tRas Stsocik ns
PRE to ACT Command signal"™® trp 3tsocik ns
UCAS#/LCASH# delay time from RAS(1:0)# treo 3tspeik ns
ACT to ACT Command signal™™® tRRD 14tsocLk ns
Data-in to PRE Command signal™™® topL 2tspeik ns
Data-in to ACT Command signal""te toaL 12tspcik ns
Mode register set cycle time trsc 4tspcLk ns
SDCLK high-level width tweH 0.3tsocik | 0.7tspcik ns
SDCLK low-level width twel 0.3tspcik | 0.7tspcik ns
Data input setup time tos 9 ns
Data input hold time ton 0 ns
ComNrEand signal, ADD(13:0), DATA(15:0) output delay tom/too 2 13 ns
time "

Note With the Vr4181, the SDCS(1:0)#, SDRAS#, CAS#, CLKEN, LDQM, and UDQM are called the command
signals for the SDRAM interface.

Remark tsocik: SDCLK cycle time (see (1) Clock parameter in this section).

~— twcH
SDCLK Z
(output) - r
too twer tom
SDCS(1:0)# / SDRAS# /
CAS# / CLKEN/
LDQM / UDQM /
ADD(13:0) / DATA(15:0)
(output)
tos toH
DATA(15:0)
(input)
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(9) System buffer control signal parameter

Parameter Symbol Condition MIN. TYP. MAX. Unit
SYSEN# setup time to Valid Address tsyss 0 1000/frcLock ns
SYSEN# hold time from Valid Address tsysH 0 ns
SYSDIR setup time to Valid Address toirs 0 1000/frcLock ns
SYSDIR hold time from Valid Address toIRH 0 ns

ADD(21:0 .
(of.itput; )( Valid Address (DRAM / ROM / ISA) )
tsvss tsvsH
SYSEN#
(output)
tD\RS tDIHH
SYSDIR
(output)
Remark
SYSEN# SYSDIR Bus Cycle
High Don't care | DRAM Read or Wtite Cycle
Low Low ROM / ISA / CompactFlash Read Cycle
Low High Flash Memory / ISA / CompactFlash Wtite Cycle

32

Data Sheet U14273EJ3V0ODS



*

NEC uPD30181
(10) Ordinary ROM parameter
Parameter Symbol Condition MIN. MAX. Unit
Data access time (from address)"*® tacc N ns
Data access time (from ROMCS (3:0)# i)""'e tce N ns
Data input setup time tbs 10 ns
Data input hold time ton 6 ns
Note The value of N is set by using the WROMA (3:0) bits of the BCUSPEEDREG register.
The value of N can be obtained by calculating the following expression.
N = TClock cycle time x (WROMA (3:0) + 2)
WROMA(3:0) N (ns) WROMA(3:0) N (ns)
50 MHz"* 66 MHz"" 50 MHZz""* 66 MHZz""
0 40 30 8 200 150
1 60 45 9 220 165
2 80 60 10 240 180
3 100 75 11 260 195
4 120 90 12 280 210
5 140 105 13 300 225
6 160 120 14 320 240
7 180 135 15 340 255

Note TClock frequency (example)

Note TClock frequency (example)

ADD (21:0)
(output)

tacc

MEMRD#
ROMCS (3:0)#
(output)

s [[1111111])

tbs

toH

Data Sheet U14273EJ3V0ODS
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*

(11) Page ROM parameter (1/2)

Parameter Symbol Condition MIN. MAX. Unit
Data access time (from address) qhee tacct N ns
Data access time (from address) 2" tacce M ns
Data access time (from ROMCS (3:0)# )™ tee N ns
Data input setup time tos 10 ns
Data input hold time toH 6 ns
Note The value of N is set by using the WROMA (3:0) bits of the BCUSPEEDREG register.
The value of M is set by using the WPROM (2:0) bits of the BCUSPEEDREG register.
The value of each variable can be obtained by calculating the following expression.
N = TClock cycle time x (WROMA (3:0) + 2)
M = TClock cycle time x (WPROM (2:0) + 2)
WROMA(3:0) N (ns) WROMA(3:0) N (ns)
50 MHz""* 66 MHZz"" 50 MHZ""* 66 MHZ""
0 40 30 8 200 150
1 60 45 9 220 165
2 80 60 10 240 180
3 100 75 11 260 195
4 120 90 12 280 210
5 140 105 13 300 225
6 160 120 14 320 240
7 180 135 15 340 255
Note TClock frequency (example) Note TClock frequency (example)
WPROM(2:0) M (ns)
50 MHz"* 66 MHZz""
0 40 30
1 60 45
2 80 60
3 100 75
4 120 90
5 140 105
6 160 120
7 180 135

34
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(11) Page ROM parameter (2/2)

ADD (2:0) X X X
(output) Y
ADD (21:3),
(output)
tacct tacce —
ROMCS (3:0)# \
(output) \
tce
MEMRD# \
(output) \
DATA (15:0) Hi-Z Y Hi-Z
8 TITTD{ =+l
tos <t3H> tos <tEH>
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* (12) Flash memory mode write parameter
Parameter Symbol Condition 50 MHZz"*? 66 MHZz""*? Unit
MIN. MAX. MIN. MAX.
Write cycle time"™" tavav N N ns
Address setup time (to MEMWR# T)"*" tavwH N-25 N -20 ns
Address setup time (to ROMCS (3:0)# 1) tAvEL 0 0 ns
ROMCS (3:0)# setup time (to MEMWR#) teLwe 15 10 ns
MEMWR# low-level width"™" twiwr N - 45 N-35 ns
ROMCS (3:0)# hold time (from MEMWR# T) twHEH 20 15 ns
Address hold time (from MEMWR# T) twHAX 20 15 ns
MEMWR# high-level width twHwL 170 130 ns
Address setup time (to MEMWR# ) tavwe 15 10 ns
Data output setup time (to MEMWR# T)"" tovwH N - 45 N -35 ns
Data output hold time (from MEMWR# T) twHDX 15 10 ns
Notes 1. The value of N is set by using the WROMA(3:0) bits of the BCUSPEEDREG register.
The value of N can be obtained by calculating the following expression.
N = TClock cycle time x (WROMA (3:0) + 2)
2. TClock frequency (example)
WROMA(3:0) N (ns) WROMA(3:0) N (ns)
50 MHz"* 66 MHz"" 50 MHZz"" 66 MHZz""*
0 60 45 8 220 165
1 80 60 9 240 180
2 100 75 10 260 195
3 120 90 11 280 210
4 140 105 12 300 225
5 160 120 13 320 240
6 180 135 14 340 255
7 200 150 15 360 270
Note TClock frequency (example) Note TClock frequency (example)
tavav
ADD (21:0) X X
(output)
tavwH
ROMCS (3:0)# /
(output) ]
- tAVEL —=|  tELwL |~— twHEH
MEMWR# twuwn _\#;
(output) - | im}(‘”*‘mg’
o LTI T A
(/0)
tovwH twrix
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(13) Flash memory mode read parameter

Parameter Symbol Condition MIN. MAX. Unit
Data access time (from address)"*® tacc N ns
Data access time (from ROMCS (3:0)# i)""'e tce N ns
Data input setup time tbs 10 ns
Data input hold time ton 6 ns
Note The value of N is set by using the WROMA (3:0) bits of the BCUSPEEDREG register.
The value of N can be obtained by calculating the following expression.
N = TClock cycle time x (WROMA (3:0) + 2)
WROMA(3:0) N (ns) WROMA(3:0) N (ns)
50 MHz"* 66 MHz"" 50 MHZz""* 66 MHZz""
0 40 30 8 200 150
1 60 45 9 220 165
2 80 60 10 240 180
3 100 75 11 260 195
4 120 90 12 280 210
5 140 105 13 300 225
6 160 120 14 320 240
7 180 135 15 340 255

Note TClock frequency (example)

Note TClock frequency (example)

ADD (21:0)
(output)

tacc

MEMRD#
ROMCS (3:0)#
(output)

s [[1111111])

tbs

toH

Data Sheet U14273EJ3V0ODS

37



NEC

1PD30181

(14) External system bus parameter (1/2)

Parameter Symbol Condition MIN. MAX. Unit
Address, UBE# setup time (to command signald)"**"? txas S ns
Command signal low-level width"*"** tomp SxW ns
Address, UBE# hold time (from command signalT)"**"? txa 0.5S ns
Command signal recovery time"™" trov 30 ns
IORDY setup time (to SYSCLKJ) tros 10 ns
IORDY hold time (from command signalT)"*’ tRDH 0 ns
Command signal low-level width from IORDY high level tRHCH 0.5S 1.58 ns
sampled"*"*
Data output setup time (to command signald)"*" twxps ns
Data output hold time (from command signalT)"*" twxoH ns
MEMCS16#/I0CS16# setup time twss 10 ns
(to command signald)"*"
MEMCS16#/I0CS16# hold time twsH 0 ns
(from command signal T)""
Data input setup time (to command signal )"’ tRxDS 40 ns
Data input hold time (from command signal T)"*"" tRXDH 10 ns
LCDCS#, PCS(1:0)# delay time from ADD(21:0) tesp 40 ns
LCDCS#, PCS(1:0)# setup time tsu 0 ns
(to command signald)**’
LCDCS#, PCS(1:0)# hold time tHp 15 ns
(from command signal T)""

Notes 1. With the Vr4181, the MEMRD#, MEMWR#, IORD#, and IOWR# are called the command signals for the

External System Bus Interface.
2. S (ns) = 1000 / fsyscik

3. In External System 1/O Bus Cycles, the value of W is set by using the IOWS(1:0) bits of the XISACTL

register.

In External System Memory Bus Cycles, the value of W is set by using the MEMWS(1:0) bits of the

XISACTL register.

IOWS(1:0) or W
MEMWS(1:0)
0 1.5
1 25
2 3.5
3 4.5
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(14) External system bus parameter (2/2)

SYSCLK
(output)

ADD(21:0)
UBE#
(output)

MEMRD#
MEMWR#
IORD#/IOWR#
(output)

PCS(1:0)#"

LCDCS#
(output)

IORDY
(input)

MEMCS16#
I0CS16#
(input)

DATA(15:0)
(output)

DATA(15:0)
(input)

Note When PCSOMD(1:0) bits or PCS1MD(1:0) bits of the PCSMODE register are set to 01 or 10, PCS(1:0)#
signals operate with the same parameters as those of MEMRD#, MEMWR#, IORD# and IOWR# signals.

/)

txas

txaH

f

~«— {csp —

temp

e tsu —=

tRHCH

trev

tHo

tros

I

troH

/

/

/ Sampling point
twss

twsH

A

twxos

twxoH

TTITTTITIITITIN

trRxoH

adii
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(15) Keyboard interface parameter (1/2)

Parameter Symbol Condition MIN. MAX. Unit
SCANOUT(7:0) low-level width tscan 30.5 xK us
Voltage stabilization time tkwArT 30.5xL us
(SCANOUTNT—SCANOUT(n+1)J)
Key scan interval time txi 30.5 x (M-1) us
Key input delay time (from SCANOUTN!) tks 30.5 x (K-1) us
Key input hold time (from SCANOUTNT) tkH 0 us
Remarks 1. K: Value set to the TICNT(4:0) bits of the KIUWKS register
2. L: Value set to the TBCNT (4:0) bits of the KIUWKS register
3. M:Value set to the WINTVL(9:0) bits of the KIUWKI register
4. n=0to7
(a) Keyboard scan parameter 1
— tscan
Hi-Z Hi-Z
SCANOUTn ====================° oo -------------
(output)
[ tkwair —|
Hi-Z Hi-Z
SCANOUT(N41) == == === === === - -- e - eoooooooooooooo 3\ jmmmmmemmmmmsms------
(output)
Remark n=0to6
(b) Keyboard scan parameter 2
SCANOUTO =2 mmm - - o R LT PR w2
(output) n__/ _/
SCANOUT{ == === mmmmmm o e R
(output) -\_/-
| |
! ! = tkwarr —*—— tki —=
l l
j j
j j
‘ Hi-Z ‘ Hi-Z
SCANOUT7 ===========-eecececccecccooaco- oo frmmmmmmmmmmee e
(output)

40
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(15) Keyboard interface parameter (2/2)

(c¢) Keyboard port parameter

Hi-Z Hi-Z
SCANOUTnh "===================9o e eeeememececeeeeommmoo—~
(output)
- tks ————» tKH"
SCANIN(7:0)
(input) /

Remark n=0to7
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(16) Serial interface parameter (1/2)
Parameter Symbol Condition MIN. MAX. Unit
* | TxD1, TXD2 output pulse width ¢ tro N-0.1 N+0.1 us
RxD1, RxD2 input pulse width' "¢ tRxo (9/16) xN s
* | IRDOUT high-level output pulse width" tirbout (3/16) x N = 0.1/(3/16) x N + 0.1 us
IRDIN input pulse width tirDIN 1 us

Note N: Data transfer rate per bit, which is determined by the divisor of the baud-rate generator that is set with
the SIUDLL and SIUDLM registers.

* Baud Rate (bps) Divisor (SIUDLM, SIUDLL) N (us)
50 23,040 20,000.00
75 15,360 13,333.33
110 10,473 9,090.91
134.5 8,565 7,434.94
150 7,680 6,666.67
300 3,840 3,333.33
600 1,920 1,666.67
1,200 960 833.33
1,800 640 555.56
2,000 576 500.00
2,400 480 416.67
3,600 320 277.78
4,800 240 208.33
7,200 160 138.89
9,600 120 104.17
19,200 60 52.08
38,400 30 26.04
57,600 20 17.36
115,200 10 8.68
128,000 9 7.81
144,000 8 6.94
192,000 6 5.21
230,400 5 4.34
288,000 4 3.47
384,000 3 2.60
576,000 2 1.74
1,152,000 1 0.868
Remark Baud rate = (18.432 MHz/16)/(the value of SIUDLM and SIUDLL registers)
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(16) Serial interface parameter (2/2)

TxD1, TxD2
(output)
‘ trxo
RxD1, RxD2 >§L A§<
(input) \ r
trxD
IRDOUT
(output)
| tirbouT
IRDIN >§L A§<
(input) C 4
tirRDIN
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(17) CompactFlash interface parameter (1/2)

Parameter Symbol Condition MIN. MAX. Unit

CF_CE(2:1)#, CF_REG#, CF_DEN#, and CF_DIR tcsp 6 ns
delay time from ADD(10:0)

CF_CE(2:1)# and CF_REG# setup time tsu 2S ns
(to command signald)""?

CF_CE(2:1)# and CF_REG# hold time tHD 0.58 ns
(from command signalT)""*"?

Command signal low-level width"*"** tonp SxW ns
CF_WAIT# setup time (to SYSCLKJ) tswa 10 ns
CF_WAIT# hold time (from SYSCLK) tHwa 0 ns
Data input setup time (to command signal )"’ tois 20 ns
Data input hold time (from command signal T)*"" toiH 0 ns
Data output setup time (to command signalT)"*">* toos SxW ns
Data output hold time (from command signalT)"*" tooH 30 ns

Notes 1. With the Vr4181, the CF_OE#, CF_WE#, CF_IOR#, and CF_IOW# are called the command signals for
the CompactFlash interface.
2. S (ns) = 1000/fsyscLk
3. The value of W is as follows.

Cycle W
I/O card standard 8-bit Cycle 4.5
I/O card standard 16-bit Cycle 2.5
Memory card 8-bit Zero Wait State Cycle 1.5
Memory card 16-bit Zero Wait State Cycle 0.5
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(17) CompactFlash interface parameter (2/2)

SYSCLK
(output)

ADD(10:0)
(output)

CF_CE(2:1)#
CF_REG#
(output)

CF_OE#
CF_WE#
(output)

CF_IOR#
CF_IOW#
(output)

CF_DEN#
CF_AEN#
(output)

CF_DIR
(output)

DATA(15:0)
(input)

DATA(15:0)
(output)

CF_WAIT#
(input)

* tcso

\

teno

tsu

teno

to

tois

N
"1

tooH

toos

L~

"1

tswa

tHwa

Remark

T

~ Sampling point

CF_DIR

Bus Cycle

High

CompactFlash read cycle

Low

CompactFlash write cycle
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(18) Clocked serial interface parameter

Parameter Symbol Condition MIN. MAX. Unit
SCK pulse width tsck 600 ns
Sl / FRM setup time (to SCKT) tsu 20 ns
Sl / FRM hold time (from SCKT) tHLD 0 ns
SO delay time from SCK toso 30 ns

SCK
(input)

tsck

thio

tsu

SI/FRM
(input)

toso
e |

SO
(output)

46
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A/D Converter Characteristics (Ta=-10to +70°C, Vop2 = 2.3 t0 2.7 V, Vpps = 3.0 t0 3.6 V)

Parameter Symbol Condition MIN. TYP. MAX. Unit
Zero-scale error™="? ZSE +4.0 LSB
Full-scale error*™="? RSE +5.0 LSB
Integral linearity error**"? INL +3.0 LSB
Differential linearity error*™*"? DNL +3.0 LSB
Analog input voltage"™*"* VIAN -0.3 AVop + 0.3 \%

Notes 1. Applied to TPX (0:1), TPY (0:1), ADIN (0:2), and AUDIOIN pins.
2. Quantization error is excluded.

3. AVbpis a voltage on the VDD_AD pin that is Vop dedicated to the A/D converter.

D/A Converter Characteristics (Ta=-10to +70°C, Vpp2 =2.3 t0 2.7 V, Vob3 = 3.0 to 3.6 V)

Parameter Symbol Condition MIN. TYP. MAX. Unit
Integral linearity error**"? INL +3.0 LSB
Differential linearity error*™="? DNL +3.0 LSB

Notes 1. Applied to AUDIOOUT pin.
2. Quantization error is excluded.
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3. PACKAGE DRAWING

160-PIN PLASTIC LQFP (FINE PITCH) (24x24)

A
B
ARARARAAAARARARAAAA ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁFIHHHFIHHHBFI1
120
121 80

0

41
40

NOTE

Each lead centerline is located within 0.10 mm of
its true position (T.P.) at maximum material condition.

48
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detail of lead end
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ITEM MILLIMETERS
26.0+0.2
24.0£0.2
24.0+0.2
26.0+0.2
2.25

2.25

+0.05
0.227504

>

I |®moolw

0.10
0.5 (T.P.)
1.0£0.2
0.5+0.2

+0.055
0.14575'025

0.10

1.4+0.1

0.125+0.075
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4. RECOMMENDED SOLDERING CONDITIONS

The conditions listed below shall be met when soldering the uPD30181.
For details of the recommended soldering conditions, refer to our document Semiconductor Device Mounting

Technology Manual (C10535E).
Please consult with our sales offices in case any other soldering process is used, or in case soldering is done

under different conditions.

Table 4-1. Soldering Conditions for Surface-Mount Devices

VPS

Soldering Process Soldering Conditions Symbol
Infrared ray reflow Peak package’s surface temperature: 235°C IR35-103-2
Reflow time: 30 seconds or less (210°C or more)
Maximum allowable number of reflow processes: 2
Exposure limit: 3 days"™ (10 hours of pre-baking is required at 125°C afterward).
Package peak temperature: 215°C, Time: 25 to 40 seconds (at 200°C or higher), VP15-103-2

Count: 2 times max., Exposure limit: 3 days"* (after that, prebake at 125°C for 10 to
72 hours.)

Partial heating method

Terminal temperature: 300°C or less
Heat time: 3 seconds or less (for one side of a device)

Note Maximum number of days during which the product can be stored at a temperature of 25°C and a relative
humidity of 65% or less after dry-pack package is opened.

Caution Do not apply two or more different soldering methods to one chip (except for partial heating
method for terminal sections).
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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, it is 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, I/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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Regional Information

Some information contained in this document may vary from country to country. Before using any NEC

product in your application, please contact the NEC office in your country to obtain a list of authorized
representatives and distributors. They will verify:

« Device availability
« Ordering information

¢ Product release schedule

« Availability of related technical literature

« Development environment specifications (for example, specifications for third-party tools and
components, host computers, power plugs, AC supply voltages, and so forth)

o Network requirements

In addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary

from country to country.

NEC Electronics Inc. (U.S.)

Santa Clara, California

Tel: 408-588-6000
800-366-9782

Fax: 408-588-6130
800-729-9288

NEC Electronics (Europe) GmbH
Duesseldorf, Germany

Tel: 0211-65 03 01

Fax: 0211-65 03 327

e Branch The Netherlands
Eindhoven, The Netherlands
Tel: 040-244 58 45

Fax: 040-244 45 80

e Branch Sweden
Taeby, Sweden
Tel: 08-63 80 820
Fax: 08-63 80 388

NEC Electronics (France) S.A.
Vélizy-Villacoublay, France
Tel: 01-3067-58-00

Fax: 01-3067-58-99

NEC Electronics (France) S.A.
Representacion en Espaia
Madrid, Spain

Tel: 091-504-27-87

Fax: 091-504-28-60

NEC Electronics Italiana S.R.L.

Milano, Italy
Tel: 02-66 75 41
Fax: 02-66 75 42 99

NEC Electronics (UK) Ltd.
Milton Keynes, UK

Tel: 01908-691-133

Fax: 01908-670-290
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NEC Electronics Hong Kong Ltd.
Hong Kong

Tel: 2886-9318

Fax: 2886-9022/9044

NEC Electronics Hong Kong Ltd.
Seoul Branch

Seoul, Korea

Tel: 02-528-0303

Fax: 02-528-4411

NEC Electronics Singapore Pte. Ltd.
Novena Square, Singapore

Tel: 253-8311

Fax: 250-3583

NEC Electronics Taiwan Ltd.
Taipei, Taiwan

Tel: 02-2719-2377

Fax: 02-2719-5951

NEC do Brasil S.A.
Electron Devices Division
Guarulhos-SP, Brasil
Tel: 11-6462-6810

Fax: 11-6462-6829
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Related documents ~ Vr4181 User’'s Manual Hardware (U14272E)
VRr4100 Series User’'s Manual Architecture (U15509E)
Vr4111™ User’'s Manual (U13137E)

Reference document Electrical Characteristics for Microcomputer (U15170J)"*®
Note This document number is that of the Japanese version.

The documents indicated in this publication may include preliminary versions. However, preliminary versions are
not marked as such.

Vr4110, VR4111, Vr4181, and Vr Series are trademarks of NEC Corporation.
MIPS is a registered trademark of MIPS Technologies, Inc. in the United States.
MBA is a trademark of Vadem Corp.

Exporting this product or equipment that includes this product may require a governmental license from the U.S.A. for some
countries because this product utilizes technologies limited by the export control regulations of the U.S.A.

e The information in this document is current as of December, 2001. 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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